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SIKE  or  SIECKE.  HENRY,  An  OrienUl  scholar  of 
tome  repute,  who  lived  in  the  latter  half  of  the  seventeenth 
and  ihe  beginning  of  the  eighteenth  centuries.  He  was  a 
native  of  Bieinen*  and  a  professor  of  Oriental  languages  at 
Utrecht,  and  afterwards  at  Cambridge.  It  appears  that 
owing  to  some  misdemeanor  he  was  to  be  subjected  to 
punishment;  and  in  order  to  escape  from  this  disgrace,  he 
put  an  end  to  his  life  by  hanging  himself  in  1 7 1 2.  The  only 
work  of  any  note  which  he  published  is  the  *Evangelium 
Infantise  Christi.  adscriptum  ThomeD,*  1697,  8vo.,  a  \ery 
curious  afkicrypbal  Irospel.  It  Is  reprinted  in  Fubrieius's 
'Coilex  Apocrvphus  Novi  Testamenti.*  torn,  i.,  pp.  127-212. 
Sike  also  founded  with  L.  Kiister,  at  Utrecht,  the  literary 
periodical  called  *  Bibliotheca  Novorum  Librorum,'  to  which 
ne  contributed  several  papers. 

(Saxii  Onomoiticon  Liierarium,  v.,  490,  &c.) 

SIKHS.    [Hindustan,  p.  233.] 

SILBURY  HILL.    [Wiltshirb.] 

SI  LCH  ESTER.    [Hampsbirb.] 

SlLENA'CEiB.  a  natu>al  order  of  plants,  belonging  to 
the  syncarpous  group  of  the  Polypetalous  subclass  of  Exo- 
gens.  This  order  is  a  part  of  the  larger  order  Caryophyllen 
[Caryophyllba]  of  Jussieu,  and  was  originally  separated 
by  De  Candolle.  It  has  since  been  adopted  by  Bartlioi^ 
and  Liudley  in  their  systematic  works.  It  differs  from  the 
remaining  portion  of  the  order  Caryophyllca),  which  are  now 
called  AlsinaceiD,  in  the  possession  of  a  tubular  calyx,  and 
petals  with  claws. 

SILE'NE.  the  name  of  an  extensive  genus  of  plants  be- 
longing to  the  natural  order  Caryophyllacen.  It  is  known 
by  Us  having  a  tubular,  naked,  5-toothed  calyx;  5  bifid 
unguiculate  petals,  which  are  usually  crowned  in  the  throut 
with  5  bifid  scales ;  10  stamens ;  3  styles ;  capsules  3celled 
at  the  base,  ending  in  6  teeih  at  the  apex.  The  species  are 
in  general  herbaceous,  many  of  them  are  annual,  very  few 
shrubby.  Their  stems  are  leafy,  jointed,  branched,  and 
freouently  glutinous  below  each  joint.  The  calyx  and 
leati»lalks  are  also  frequently  viscous.  The  leaves  are  oppo- 
site, simple,  and  eutire.  The  petals  are  mostly  red  and 
white,  sometimes  greenish  or  yellowish.  Some  of  them 
give  off  a  delicious  perfume,  especially  at  night.  The  ex- 
tent of  this  genus  is  verv  great,  and  constant  additions  are 
being  made  to  it  by  the  collections  of  travellers.  The 
greatest  proportion  are  inhabitants  of  the  South  of  Europe 
and  North  of  Africa.  Don,  in  Miller's  Dictionary,  enume- 
rates 266  species  of  this  genus ;  of  these  we  shall  give  a  few 
examples  of  the  more  common  and  interesting  forms. 

S  acauiist  stemless  Catch tly,  or  Moss  Campion:  whole 
plant  glabrous,  cespitose ;  leaves  linear,  ciliated  at  the  base ; 
peduncles  solitary,  1-tlowered;  petals  crowned,  slightly 
notched.  It  is  a  native  of  Europe,  and  is  found  abundantly 
on  the  Alps.  It  is  found  on  nearly  all  the  Scottish  moun- 
tains, and  also  on  Snowdon,  and  the  highest  hills  of  De* 
voii:ihire.  Chamisso  also  gathered  it  on  the  islands  of  the 
western  coast  of  North  America.  The  flowers  are  of  a 
beautiful  purple  colour,  and  it  forms  one  of  the  greatest 
ornaments  of  our  Alpine  flora.  Several  varieties  of  this 
plant  have  been  recorded,  varying  chiefly  in  the  form  and 
existence  of  parts  of  the  flower. 

.S.  in/UUa,  bladder  Oimpion  or  Catchfly :  stems  branched ; 
fl'iwers  numerous,  pauioled ;  calyx  inflated,  netted;  petals 
deeply  cloven,  scarttely  any  crown ;  leaves  ovato-lanceolaie. 

This  is  a  very  common  plant  throughout  Europe,  and  is 
met  with  in  almost  every  neld  and  wayside  in  Great  Britain. 
Like  most  plants  that  are  widely  and  largely  diffused, 
many  varieties  of  it  have  been  recorded.  This  plant  has 
been  recommended  to  be  cultivated  in  the  garden  on  account 
of  iu  edible  properties.  The  shoots  gathered  young,  when 
about  two  inches  high,  and  boiled,  are  a  good  substitute  for 
green  peas  or  asparagus.  They  are  thus  eaten  by  the  na- 
tives of  Zante,  and  in  1635  the  inhabitants  of  Minorca  are 
said  to  have  been  saved  from  famine,  ooeaaioned  by  a  swarm 
of  locusts,  by  using  this  plant  as  food. 

S.  nt>eti/l/ira,  night-flowering  Catchfly t  panicles  forked; 
petals  bifid ;  italyx  with  long  teeth,  oblong  in  fruit,  with  ten 
connected  ribs;  leaves  lanceolate,  lower  ones  spathulate; 
whole  plant  clammy,  pubescent  It  is  a  native  of  Sweden, 
Germany,  and  Great  Britain ;  it  leaemblea  very  much  the 
common  red  and  white  campion  {L^ehnig  dioica).  It  is 
not  a  common  plant,  and  is  remarkable  for  opening  its 
flowers  at  night  only»  and  in  warm  weather,  when  they  ex- 
hale a  powerful  and  delicious  scent 

S,  qmnquiPUlnenUa,  five- wounded  Gatchily .  stems  branch- 


ed; leaves  lanceolate,  lower  ones  obtuse;  calyx  very  villuiu, 
with  short  teeth ;  petals  roundish,  entire,  with  toothed  ay- 
pendages.  The  petals  of  this  plant  are  of  a  deep  crimsou 
with  pale  edges,  giving  them  the  appearance  of  having 
been  stained  wiili  blood  in  the  centre;  hence  their  specific 
name.  It  is  a  native  of  Spain,  France,  and  Italy,  and  ha« 
been  found  in  the  county  of  Kent  in  Great  Britain.  It  is 
frequent  in  gardens,  but  loses  by  cultivation  much  of  the 
colour  of  its  flowers. 

S.  musdvula,  Spanish  or  Fly-trap  Catchfly  :  plant 
smoothUh.  clammy ;  stem  erect ;  brancbes  alternate,  loni< ; 
lower  leaves  iRnc^late,  ut>per ones  lit^ar ;  llowers  panicled ; 
calyx  olavate,  netted ;  petals  bifid.  It  is  a  native  of  Spsiu, 
with  intensely  red  petals.  It  is  exceedingly  clammy,  bj 
that  when  fliea alight  on  it  they  are  caught;  and  hence  the 
name  Catchfly,  which  is  given  to  the  whole  genus,  though 
few  of  the  species  possess  the  property. 

S.  fruHcnM,  shrubby  Gatcnfly :  stem  shrubby  at  the 
base,  much  branched,  tufted;  flowering  stems  simple; 
leaves  obovate,  dark-green,  permanent,  ciliated,  particularly 
towards  the  base;  flowers  crowded;  calyx  clavate;  peiuU 
deeply  emarginate,  obtuse,  with  4-parted  appendages.  This 
plant  is  a  native  of  Sicily  and  of  the  island  of  Cyprus,  siid 
grows  among  rocks.  It  is  frequently  cultivated  in  gaiden<», 
and  makes  a  handsome  ornament 

S.  comjracia,  close-flowered  Catchfly:  plant  glabrous, 
glaucous ;  stem  erect,  branched ;  leaves  ovate-cordate,  ses- 
sile ;  flowers  crowded  into  dense  corymbs ;  calyx  very  long ; 
petals  entire,  obovate,  crowned.  It  b  a  native  of  Kut^sm, 
and  very  nearly  resembles  the  5.  armeria,  but  is  distinguislic d 
by  its  entire  petals.  It  is  one  of  the  most  beautiful  of  the 
genus,  and  deserves  a  place  in  every  collection  of  flowers. 

In  the  cultivation  or  the  species  of  Silene  no  great  art  u 
required.  The  hardy  kinds  may  be  planted  in  the  open 
border,  and  the  smaller  species  are  well  adapted  for  rue  It- 
work.  The  seeds  of  the  hardy  annual  kinds  may  be  sown 
in  the  beginning  of  the  spring,  where  they  are  to  remain. 
The  perennial  kinds  are  best  increased  by  dividing  them  ui 
the  roots  in  the  spring.  The  greenhouse  kinds  thrive  bt:»t 
in  a  rich  light  soil ;  the  cuttings  of  shrubby  species  should 
be  placed  under  a  hand-glass. 

SILE'NUS  (SciXf|v(^),  a  Greek  deity.  The  traditions  of 
his  birth  are  various:  he  is  said  to  be  son  of  Pan,  of  a 
nymph,  of  the  earth,  and  to  have  sprung  from  the  blood  of 
Uranus.  He  was  the  instructor  of  Bacchus,  a  lawgiver  and 
prophet,  sometimes  confounded  with  Bacchus  himself,  of 
the  family  of  Satyrs,  whom  he  resembled  very  much  ui 
appearance  and  habits.  He  is  represented  as  an  old  man, 
bald,  with  a  beard,  and  depressed  nose,  sometimes  with 
a  tail,  at  times  holding  the  infant  Bacchus  in  his  arms, 
or  with  a  wine-skin  on  his  shoulders.  He  has  a  conspi- 
cuous place  in  the  Bacchic  chorus,  and  occurs  in  various 
combination  with  fauns  and  nymphs.  Though  endowed 
with  supernatural  wisdom,  he  is  of  a  comic  disposition; 
his  whole  character  is  a  mixture  of  iest  and  earnest; 
he  is  harmless,  sportive*  fond  of  children,  addicted  to 
wine;  sometimes  tie  rides  on  his  ass  reeling  and  sup- 
ported by  a  satyr;  is  said  to  have  conducted  Bacchus 
from  Thrace  to  Phrygia;  and  to  have  been  ensnared  by 
Midas  in  a  garden,  and  compelled  to  exert  his  marvellous 
power  of  speech.  His  discourse  was  of  the  seoond  world, 
of  the  land  of  Meropis,  and  of  its  strange  men,  beasts,  and 
plants,  of  the  origin  of  things  and  birth  of  the  gods,  and  be 
showed  the  miserable  condition  of  this  present  life.  In  all 
that  be  uttered  was  an  irony  consistent  with  his  motley  cha- 
racter. The  ass  by  which  he  is  accompanied  has  given  ri!»e 
to  many  conjectures;  the  Bacchic  myths  and  thoso  of 
Apollo  speak  of  this  animal  as  sacred  to  both* deities.  It 
may  therefore  be  oonsidered  as  the  link  uniting  the  two 
worships,  and  we  find  arcordmgly  Apollo  called  the  son  of 
Silenus.  (Porphyry,  Fit.  Pytkag.,  p.  10,  ed.  Rome,  1630) 
Attempts  have  been  made  by  Bochart  and  others  to  ooti- 
nect  Stlenus  with  the  name  Shiloh  in  Scripture,  and  his 
ass  with  that  of  Balaam.  Other  imaginary  resemblances  are 
noticed  by  Creuser  iSymboiik),  founded  on  the  theory  that 
the  ass  is  the  symbol  of  prophecy  in  the  East  The  myth 
of  Silenus  has  been  further  thought  by  Creuzer  to  have 
reference  to  cosmogony.  He  quotes  Porphyry  (Euseb.,  iV. 
£v^  iii.,  p.  no.  Cologne,  1687)  in  support  of  this  opinion, 
and  considers  Silenus  as '  the  half-embodierl  soul  of  the  uni- 
verse, the  struggle  of  the  shapeless  into  shape,  or,  to  speak 
physically,  the  moist  breath  which,  according  to  the  Egyp* 
tian  and  old  Ionian  philosophies,  nourishes  the  alan.* 
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This  theory  is  made  still  further  to  interpret  the  connection 
hetwcen  Silenus  and  Bacchus,  and  the  various  modes  In 
which  be  is  represented  on  antient  monuments:  theargu- 
Rieiiiii  on  which  it  rests  are  however  tqo  numerous  and  in- 
tricate to  be  here  entered  upon. 

The  distinction  between  Sileni  and  Satyrs  does  not  appear 
very  clearly  made  out.  According  to  authorities  quotea  by 
Cieuier,  the  Sileni  are  the  older  of  the  two.  The  terms 
were  certainly  not  co-extensive;  that  of  Satyr  may  be  con- 
sidered as  the  genus-  They  were  mostly  represented  in  the 
same  manner,  with  beards,  tails,  and  pricked  ears  like 
beasts.  In  the  procession  of  Ptolemy  PhiladelphusCiJ/Atfn., 
V.  197)  they  were  dressed  differently  from  each  other,  and 
the  Sileni  have  sometimes  a  more  human  form-  See  Creu- 
zer*8 '  Symbulil^.*  and  Griiber's  '  Worterbuch  der  Mytholoj^ie,' 
for  representations  of  Silenus;  MiUin's  *  Galdrie  Mytholo- 
gique,'  and  the  various  works  on  gems,  sculpture,  vases,  and 
other  monuments  of  classical  aniiouity. 

SILESIA.    This  country*  whicn  is  now  divided  between 
Prussia  and  Austria,  was  once  inhabited  by  the  Lygii  and 
Quadi,  who,  in  the  sixth  century,  were  forced  to  yield  to  the 
pressure  of  a  Slavonian  tribe  from  Poland,  by  which  event 
Silesia  became  subject  to  that  country.     Under  the  do- 
minion of  Poland,  tpe  Polish  language  and  manners,  which 
still  remain  in  the  eastern  parts  of  the  province,  and  the 
Cliristiau  religion^  were  introduced.    To  promote  the  latter 
a  bishopric  was  founded  in  906,  at  Schmogor,  which  was 
afterwards  transferred  to  Breslau.    The  country  being  in 
course  of  time  divided  and  subdivided  among  the  descen- 
dants of  Boleslaus  III.,  king  of  Poland,  numerous  small 
prinoipalities  arose.    Being  weakened  by  these  divisions, 
and  by  the  dissensions  between  the  princes,  it  was  subdued 
by  the  king  of  Bohemia  in  the  fourteenth  century.    Under 
the  dominion  of  Bohemia  the  doctrines  of  I^uss,  Luther, 
and  Calvin  gained  ground,  and  their  adherents  obtained 
the  partial  exercise  of  their  religion.     With   the  Polish 
princes  Polish  manners  and  customs  disappeared ;  every* 
thing  was  placed  on  the  same  footing  as  in  Germany; 
trade,  manufactures,  arts,  and   sciences  flourished.     The 
prosperity  of   the  country  would    have  been   greater  in 
former  times,  had  not  the  Protestants  been  so  much  op- 
pressed under  the  Austrian  government.  Austria,  which  ob- 
tained possession  of  Silesia,  together  with  Bohemia,  in  the 
early  part  of  the  sixteenth  century,  retained  it  undisturbed 
till  the  death  of  the  emperor  Charles  VI.  in  1740,  on  which 
Frederic  II.  of  Prussia  revived  a  dormant  claim  to  the 
western  part  of  Silesia,  which  he  immediately  invaded ;  and 
the  greater  part  was  ceded  to  him  in  1 742,  and  confirmed  to 
him  by  the  treaties  of  Dresden,  in  1 745,  and  of  Hubertsburg, 
in  1763.    Austria  retained  the  smaller  portion. 

SILESIA  (in  German,  Sehlesienh  ihe  Prussian  Province 
of.  is  situated  between  49^  40'Bnd  52^  8'  N.  lat.,  and  between 
W  25'  and  1 9"*  1 5'  E.  long.  It  is  bounded  on  the  north-west  by 
Brandenburg ;  on  the  north-east  by  Posen ;  on  the  east  by 
Poland;  on  Uie south-east  by  Cracow  and  Galicia;  on  the 
south  by  Austrian  Silesia ;  and  on  the  south-west  by  Bohemia. 
Including  the  county  of  Glatz,  and  the  Prussian  part  of  Upper 
Lusatia.  its  are^  is  15,600  square  miles.  The  province  is 
210  milds  in  length  from  north-east  to  south-west,  and  from 
70  to  80  miles  in  breadth  from  east  to  west.  The  river  Oder, 
which  becomes  navigable  soon  after  entering  the  Prussian 
boundary,  divides  the  province  in  its  whole  length  into  two 
nearly  equal  parts,  which  are  very  difTerent  from  each  other. 
That  on  the  left  bank,  which  is  cidled  the  German  side,  is 
mountainous,  but  has  a  very  fertile  soil,  which  amply  rewards 
the  labour  of  the  husbandman,  and  supplies  almost  the  whole 
province.  That  on  the  right  bank,  called  the  Polish  side,  is 
very  different ;  it  consists  chiedy  of  a  sandy  and  not  very 
fruitful  soil.  There  are  however  some  sandy  tracts  on  the 
German  side,  and  some  rich  and  productive  spots  on  the  Polish 
side.  The  country  is  highest  on  the  south-eastern  frontier, 
and  declines  more  towards  the  qorth- western  frontier,  where 
it  is  the  lowest. 

Where  the  frontiers  of  Silesia  and  Bohemia  meet,  a 
mountain-chain  liaqs,  which  extends  southwards  to  the 
sources  of  the  Breswa  and  the  Ostrawit^a,  where  it  joins  the 
CarpathianSi  divides  the  basin  of  the  Oder  on  the  one  side 
from  those  of  the  Elbe  and  Danube  oti  the  other,  and  forms 
tlie  natural  bou^idary  between  Silesia  and  Bohemia  and 
Moravia.  Thjs  chain,  called  by  the  general  name  of  the  Su- 
detic  chain,  is  divided  into  different  parts,  bearing  different 
names, as  tbeisergebirge,  the  Riesengebirge,  the  loftiest  and 
wildeai  part  of  the  whole  chain,  the  Sohneekoppe,  which  is 


4950  feet  above  the  level  of  the  sea,  the  Glafa  Mountains,  &c. 
In  the  interioff  there  are  some  ranges  unconnected  with  the' 
great  chain — the  principal  of  which  is  the  Zobtengebirge, 
23 1 8  feet  above  the  level  of  the  sea.  On  the  right  side  of  the 
Oder,  from  the  part  where  its  course  is  to  the  northwaid,  the 
high  land  disappears,  and  those  immense  plains  begin  which 
charaeterise  this  pwt  of  Europe.  The  Oder,  called  by  thecom- 
mon  people  the  Ader,  that  is. '  the  vein,'  comes  from  Moravia, 
and  receives  all  its  rivers,  with  the  exception  of  some  on  the 
frontiers.  The  principal  are  the  Else,  the  Klodnits.  the 
Siober,  and  the  Bartsch,  on  the  right  side;  theOppa,  the 
Neisse,  the  Ohiau,  and  Ihe  Katxbach,  on  the  left.  There 
are  few  lakes,  and  those  which  are  so  called  are  rather 
large  ponds.  The  largest  are  the  Koschnits,  Moswitz,  and 
Schlawer  lakes.  The  last  is  however  four  miles  in  length, 
but  nowhere  above  a  mile  in  breadth.  The  climate  varies 
very  mueh  in  the  dtfi'erent  parts  of  the  province.  The  air 
on  the  whole  is  very  mild,  except  in  the  mountainous  traets; 
but  in  proportion  as  we  approach  the  southern  frontier,  the 
temperature  becomes  lower;  and  the  winter  longer  and  more 
severe,  which  is  owing  to  the  elevation  of  the  country,  to 
the  extensive  forests,  and  partly  to  the  lofty  Carpathians 
and  the  winds  that  come  from  them. 

Naiwral  ProducH(m».-^The  animals  ar«— horses,  homed 
cattle,  sheep,  goats,  swine^  game,  fish.  bees,  and  domestic 
poultry.  Wolves  are  found  on  the  Z«»btengebtrge.  otters 
m  the  Bober,  and  sometimes  beavers  m  the  Oder.  The 
vegetable  products  are — oom,  pulse,  garden  vegetables, 
fruit,  flax,  tobacco^  hops,  madder,  woad.  teasle,  and  timber. 
The  minerals  are  copper,  lead*  oobalt,  arsenio,  iron,  and 
xinc  This  last  metal  is  (bund  in  Silesia  and  in  the  ad- 
joining republic  of  Cracow  in  i«r  greater  quantities  than 
in  any  other  country  in  Europe.  Other  mineral  products 
aro  sulphur,  marble,  alum,  lime,  and.  above  all,  roal,  of 
which  from  two  millions  to  two  millions  and  a  half  tons 
are  annually  obtained,  wBioh  are  wortn  from  100,00oi.  to 
130,000/.  sterling. 

Though  Sil'esia  is  on  the  whole  one  of  the  meet  fbrtile 
and  best- cultivated  provinces  of  the  Prussian  monarchy, 
and  produces  much  com,  so  that  in  good  years  it  cin  export 
a  portion  to  Bohemia,  yet,  as  it  is  very  densely  populated,  it 
has  not  sufficient  in  unfavourable  years  for  its  own  consump- 
tion, and  is  obliged  to  import  The  cultivation  of  pota- 
toes has  become  much  more  general  of  late  years. 

The  manufactures  of  Silesia  are  of  the  greatest  importance, 
and  that  of  linen  has  existed  from  every  remote  time.  It  is 
carried  on  with  little  aid  from  maohmery,  and  chiefly  by 
the  country-people,  though  this  branch  of  industry  affords 
them  but  a  scanty  subsistence ;  it  is  however  their  chief 
occupation.  Dieteriei  says  :~*  A  third  part  of  all  the  looms 
at  work  in  the  Prussian  dominions,  vis.  19,7M  out  of  36,879, 
is  in  Silesia.  The  linen  annually  manuHsotured  in  Silesia 
is  estimated  at  between  eieht  and  nine  millions  of  dollars 
(1.333,000^  to  1,500.000/.).^  Uncertain  as  such  estimates 
are,  the  Quantity  exported  may  be  assumed  to  be  worth 
between  three  and  four  millions  of  dollars.  Woollen  cloths 
are  manufactured  in  some  towns,  and  cottons  at  Reichen- 
bach.  There  are  sugar-bouses  in  several  places ;  tanneries 
at  Breslau  and  Schweidnits,  and  breweries  and  brandy-dis- 
tilleries in  most  of  the  towns.  With  respect  to  spinning  and 
weaving,  we  may  observe  that  machinery  is  beginning  to  be 
introduced  into  some  larger  manufkctories.  The  popukiiion  of 
the  province,  which  at  the  end  of  1837  was  stated  ac  2,679,473, 
had  increased,  at  the  end  of  1840,  to  2,86i<,820.  They  are 
mostly  Crermans,  and  some  Slavonians  of  Polish  origin. 
About  half  the  inhabitants  are  Protestant-,  and  the  remain- 
der Roman  Catholics,  besides  about  18,960  Jews:  all  ha\e 
the  free  exercise  of  their  religion.  The  province  is  divided 
into  the  three  governments  of  Breslau,  Oppeln,  and  Lieg- 
nitz ;  and  has  twenty  towns  with  above  6000  inhabitants, 
as  noted  in  the  statistical  table  in  the  article  Prussia.  All 
the  most  important  of  these  towns  are  described  under 
their  respective  heads. 

Austrian  Silxsia  is  that  part  of  the  province  which  was 
retained  by  Austria  in  the  treaty  of  Hubertsburg  in  1 763 
It  is  united  with  Moravia,  with  whioh  it  forms  one  province. 
It  is  bounded  on  the  north-west,  north,  and  nurth-east  by 
Prussian  Silesia,  on  the  east  by  €lalioia,  on  the  south  by 
Hungary  and  Moravia,  and  on  the  south-west  by  Moravia. 
The  area  is  about  1750  square  miles,  with  430,000  inhabi- 
tants, who  are  partly  of  German  and  partly  of  SlaxoiiiHii 
origin.  Next  to  the  kingdoms  of  Lombardy  and  Venice,  li 
is  me  most  densely  people(|  part  of  the  Austrian  dominions 
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Th«  country  is  mountainout.  »ud  on  the  south-east  are  the 
Carpathians  (of  which  the  Sigula  is  4300  feet  high),  and  on 
the  north-wesi  the  Moravian-Silesian  chain,  a  hranch  of  the 
Sudetes.  Near  the  Carpathians,  and  about  the  source  of 
the  Oppa  aud  the  Mohra,  the  ohmate  is  cold,  and  the 
mountains  are  partly  covered  with  snow  till  the  middle 
of  June.  Tlie  southern  part  of  the  circle  of  Teschen  is  not 
fruitful,  the  soil  being  stony ;  in  other  parts  it  is  better. 
The  principal  rivers  are  the  Oder,  with  its  tributaries  the 
Oelsaand  the  Oppa;  the  Vistula  (in  German,  the  Weichscl) 
rises  on  the  north  side  of  the  Carpathians  from  three  sources, 
called  the  Little,  the  White,  and  the  Black  Viiitula;  this 
last  rises  in  the  village  of  Weichsel,  at  the  foot  of  the 
Taukowberg,  which  vilUge  gives  its  name  (Weichsel)  to  the 
whole  river. 

The  inhabitants  have  a  very  good  breed  of  horses,  and  of 
oxen,  and  especially  a  very  improved  breed  ofsheep.  They  are 
very  skilful  and  industrious  farmers.  The  manufactures, 
especially  those  of  linen  and  woollen  cloth,  are  very  im- 
portant. The  exports  are  linen,  thread,  woollen  cloth,  wire, 
paper,  earthenware,  chee:»e,  flax,  rosogUo,  &c.  The  transit 
trade  is  very  profitable :  the  chief  articles  are  Hungarian 
and  Auatrian  wines,  Russia  leather,  tallow,  linseed,  and 
furs ;  Galician  rock-salt,  Moldavian  oxen,  Vienna  fancy- 
goods,  &c.    [Moravia  ;  Tbscubn  ;  Troppau.] 

SI  LEX.    [SiLiciUM.] 

SILUET,  or  SYLUET,  is  a  district  of  Bengal,  lying 
along  its  eostem  border,  on  the  east  side  of  the  Megna,  as 
the  lower  course  of  the  Brahmapootra  is  called.  Up  to  the 
year  1830  it  consisted  only  of  what  must  now  be  called 
Silhet  Proper,  or  a  country  situated  between  24^  and  25"  N. 
latn  and  91°  and  92°  3U'  £.  long.,  which,  according  to  the 
most  recent  information,  contained  about  4500  square  miles, 
and  a  population  of  1,083,120,  which  gives  241  to  the  square 
mtile.  It  is  about  1300  square  miles  less  than  Yorkshire, 
but  more  populous,  as  Yorkshire,  in  1831,  did  not  contain 
more  than  236  persons  to  the  square  mile.  In  1830  the 
royal  family  of  Kashar,  a  country  east  of  Silhet.  became 
extinct;  and  a  few  years  later  the  raja  or  sovereign  of 
Jyntea,  a  country  north  of  Silhet,  was  obliged  to  give  up 
his  territory  to  the  British,  and  both  countries  were  annexed 
to  Silhet.  These  two  countries  taken  together  are  at  least 
three  times  as  large  as  Silhet  Proper,  aud  the  district  at 
present  eontains  about  18,000  square  miles,  or  two-thirds 
of  the  area  of  Ireland.  Silhet.  in  this  extent,  lies  between 
24"  10'  and  26°  20'  N.  lat..  and  between  90°  and  94°  £. 
long.  On  the  west  it  borders  on  Bengal,  on  the  district  of 
Mymansing,  and  on  the  mountain-region  of  the  Garrows ; 
on  the  north  on  Asam,  on  the  east  on  Muneepoor,  and  on 
the  south  it  is  bounded  by  the  unknown  region  called  the 
Tiperah  Mountains  or  Wilderness.  It  is  only  towards  Munee- 
poor that  it  has  a  natural  boundary,  which  is  formed  by  the 
course  of  the  river  Barak,  where  it  runs  from  south  to 
north,  east  of  93*  B.  long.,  and  by  two  of  its  confluents,  the 
Jeeree,  which  joins  it  from  the  north,  and  the  Tooyaee,  or 
Chikoo»  which  (hlls  into  it  from  the  south. 

Surface  and  Soil. — Silhet  is  naturally  divided  into  two 
regions.  The  northern  part  is  a  mountain  region,  which 
extends  along  the  southern  boundary  of  Asam,  and  divides 
tliat  large  vale  from  the  valley  of  the  Barak,  which  river,  as 
fares  it  drains  Silhet,  runs  through  a  wide  valley  that  con- 
stitutes the  low  and  level  portion  of  Silhet.  The  mountain 
region  comprehends  about  two-thirds  of  the  country,  or 
12.000  square  miles,  and  the  plain  about  ono-third. 

The  Mountain  Begion,  of  which  Silhet  now  comprehends 
nearly  one- half,  extends  along  the  southern  border  of  Asam, 
and  at  its  most  eastern  extremity,  near  97°  E.  long,  and 
2H°  40'  N.  laU.  at  the  sources  of  the  Lohit  river,  or  Brah- 
mapootra, it  is  united  to  the  high  table-land  of  Central 
Asia.  Its  western  extremity  comes  close  to  the  Brahma- 
poutra,  where  this  river,  after  leaving  A&am,  forms  its 
great  bend  to  the  south  (90°  £.  long.).  The  western 
portion  of  this  extensive  mountain  region  is  called  the 
Garrow  Mountains,  which  are  considered  to  extend  east- 
ward to  the  river  Ptetli,  which,  traversing  the  mountain 
region  in  a  southern  direction,  joins  the  Soorma  near  the 
town  of  Laour  (91°  10'  E.  lat.).  The  most  western  offset 
of  the  Garrow  Mountains  skirts  the  banks  of  the  Brahma- 
pootra, between  the  mouth  of  the  river  Lslu  and  the  village 
of  Mahendragamy,  a  distanoe  of  about  twelve  miles.  Along 
the  banks  of  the  river  the  mountains  are  merely  rocks,  from 
150  to  200  feet  above  the  level  of  the  river,  rising  with  a 
eteep  aaoent.    They  are  called  the  Caribari  Rocks»  from  a 


smalt  town  situated  somewhat  to  the  south  of  thetr  southern 
termination.  But  in  proceeding  fartlier  east,  the  mounlatn- 
mass  rises  gradual  I  v  in  elt;vation,  and  occupies  a  greuter 
breadth.  In  90°  20'  B.  long,  it  has  attained  a  general  ele- 
vation of  more  than  2000  feet  above  the  sea-le\el,  and 
occupies  a  iridth  of  about  50  miles.  We  are  only  scquaiiiioil 
with  the  outer  border  of  this  mountain- mass,  where  it  con- 
sists of  ridget  broken  by  numerous  watercourses,  and  is 
entirely  covered  with  trees  and  dense  underwood.  Some 
isolated  peaks  rise  2000  feet  above  the  general  level  of  Die 
mass.  According  to  information  collected  from  the  natives, 
the  interior  of  this  elevated  region  is  nearly  a  level  table- 
land, destitute  of  trees,  and  oovered  only  with  grass;  and 
this  is  probable,  as  it  corresponds  to  the  characteristic  fea- 
tures of  the  mountain  region  farther  east.  Only  the  lower 
portion  of  the  Garrow  Mountains  is  subject  to  the  British, 
and  united  to  the  three  divisions  of  Bengal,  Rangpoor,  M)  - 
mansing,  aud  Silhet  The  interior,  called  Gonaser.or  Ganos- 
wara,  is  occupied  by  the  Garrows.  a  mountain- tribe  which 
has  never  been  subjected  by  the  princes  of  Bengal,  as  the 
country  is  only  accessible  by  long  and  winding  mounlain- 

E asses,  which  are  so  narrow  as  to  be  impracticable  for 
orses  or  other  beasts  of  burden :  they  are  properly  only 
paths  over  rugged  crags,  and  along  steep  precipices, 
and  through  extremely  narrow  gorges.  From  tnese  fast- 
nesses the  Garrows  make  incursions  into  the  adjacent 
countries,  and  hence  several  tracts  of  some  extent  along  the 
boundary  of  their  country  have  been  entirely  abandoned. 
They  cultivate  rice,  millet,  and  cotton,  and  tise  as  food 
several  plants  which  grow  wild  in  the  forests,  as  diflfcrciit 
kinds  of  arum,  caladium,  and  dioscurias.  They  eultivate 
capsicum,  onions,  and  garlic.  They  keep  cows,  goats,  hogs, 
and  eat  cats,  dogs,  foxes,  and  snakes.  Different  kmds  uf 
deer  are  said  to  he  common  in  Gonaser. 

Adjacent  to  Gonaser  on  the  east,  and  only  separated  from 
it  by  the  river  Path,  is  the  mountain  region  of  the  Kasiaa 
(CAissyas),  which  extends  eastward  to  the  river  Kopili.  an 
affluent  of  the  Deyung,  which  falls  into  the  Brahmapootra* 
This  mountain  region  runs  above  100  miles  east  and  west,  be- 
tween 91°  10'  and  93°  E.  long. ;  and  in  proceeding  eastward 
it  gradually  enlarges  in  breadth  from  60  miles  to  about  70 
miles.     This  portion  of  the  mountain  region  is  much  better 
known  than  Gonaser,  being  subject  to  the  British,  who  have 
traversed  it  at  two  places  in  passing  from  Silhet  to  Asam. 
and  who  have  erected  on  it  several  sanatory  stations,  among 
which  that  of  Chirra  Punji  is  very  much  Arenuented.    T1k$ 
western  road  leads  from  Pondua  in  Silhet.  tnroogh  Chirra 
Punji,  Moiplong,  Lombray,  and  Nungklao,  to  the  banks  of  the 
river  Kailasi.  an  affluent  of  the  Brahmapootra,  and  to  the  low 
land  of  Asam.  The  traveller,  passing  by  a  steep  ascent  over 
four  ridges,  arrives  at  Chirra  Punji,  which  is  5000  feet  abovu 
the  sea-lovel.  Here  begins  a  table-land,  the  surface  of  which 
is  oAen  level,  but  generally  exhibits  very  gentle  slopes,  which 
continues  to  Nungklao.  The  mostelevat^  points areat  Muip- 
long  (3942  feet)  and  Lombray  (5914  feet).  At  Nungklao  it 
is  only  4550  feet  North  of  the  last-mentioned  place  it  sinks 
by  three  wide  terraces  with  steep  descents  to  the  plain  of 
Asam.    The  table-land  is  entirely  destitute  of  trees  and 
bubhes,  especially  in  the  southern  parts.    This  sterility,  as 
Fisher  thinks,  is  closely  connected  with  the  character  of  the 
sandstone-rocks  of  which  the  mountain-masa  is  composed, 
and  with  the  disturbance  of  the  strata,  hut  more  especially 
the  latter;  for  where  the  strata  are  horizontal,  there  is  an 
absence  of  vegetation,  and  where  the  strata  are  inclined, 
symptoms  of  fertility  begin  to  show  themselves.    Through- 
out the  ascent  from  the  plains  of  Silhet  to  Chirra  Punjt. 
the  vegetation  is  only  dense  on  the  slopes;    and  where 
ledges  or  steppes  occur,  it  is  comparatively  barren.    The 
table-land  itself  is  covered  with  a  short  turf,  and  there 
occur  only  a  few  bushes,  as  raspberries;  stunted  fir-t rc«% 
only  occur  in  the  glens  which  are  formed  by  the  met- 
courses — ^as,  for  instance,  in  that  of  the  Bogapani.    To  the 
north  of  this  river  the  aspect  of  the  country  changes  gra- 
dually;  and  though  the  elevation  is  greater,  the  vegetation 
increases,  and  continues  to  increase,  until  in  the  vicinity  of 
Nungklao  it  becomes  abundant,  though  it  does  not  exhibit 
that  excess  which  prevails  farther  to  the  north,  on  the  lower 
descent  of  the  table-land  towards  Asam.  This  diange  is  attri- 
buted to  the  numerous  large  granite  boulders  whidi  aro  »cat- 
tered  in  great  abundance  over  the  country.   The  disintcs^t  a- 
tion  of  these  boulders  has  largely  contributed  to  the  fotina- 
tion  of  the  soil,  especially  where  it  has  been  ikvoured  by  the 
configuration  of  the  surface.    But  in  those  traeta  where 
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sion  presenU  great  irr^uUritie*.  It  it  orocsed  by  WTeral 
ranges  of  alluTial  fbrmation,  which  run  up  into  ridg^ 
from  one  to  three  hundred  feet  high,  and  the  valleys  be- 
tween rise  gently  towards  each  side.  The  banks  of  the 
Soorroa  and  all  the  mountain  rivers  are  also  consideiubly 
elevated  above  the  general  level ;  the  tracts  which  lie  near 
the  swampy  places,  and  are  not  much  elevated  above  their 
level,  are  under  water  for  some  weeks,  and  yield  only  one 
crop.  They  are  sown  in  January,  and  the  short  inundation 
does  not  damage  the  grain.  Tlie  crops  are  much  more 
abundant  than  in  the  Bhatta.  The  more  elevated  parts, 
which  are  never  inundated,  and  especially  the  slopes  of  the 
ridges,  yield  two  crop«  of  grain,  wnich  are  generally  good. 
Some  experiments  which  have  been  made  show  that  wneat, 
barlev,  oats,  and  potatoes  might  be  raised.  All  the  grains 
founa  in  the  plains  of  the  Ganges  are  cultivated.  Indigo  is 
not  cultivated,  but  an  excellent  dye  very  similar  to  it  is 
obtained  from  a  plant  which  grows  wild  on  the  bills. 
Poppy,  sugar-cane,  safflower,  sursoo  and  other  plants  yield* 
ing  oil,  and  also  hemp  and  flax  are  grown.  Orange-trees 
and  the  areca  are  cultivated  on  the  declivities  of  the  Kasia 
Mountains,  and  large  quantities  of  the  produce  are  annually 
sent  to  Calcutta  and  other  places  in  Bengal.  Areca  of  in- 
ferior quality  is  found  all  over  Silhet,  but  it  deteriorates  in 
Quality  towards  the  east,  and  inKachar  it  wholly  disappears. 
Among  other  firuits  the  plantain  is  particularly  Ane,  the 
lemon  grows  wild  in  the  Kasia  Mountains,  and  the  apricot 
and  lichi  in  those  of  Kachar.  It  is  thought  that  the  tea- 
plant  would  succeed  in  somo  of  the  alluvial  soils  of  Kachar 
or  Tiperah. 

The  Tiperah  Mountains,  which  lie  to  the  south  of  the 
plain  hitherto  noticed,  belong  to  Silhet  only  so  fkr  as  a  por- 
tion of  their  lower  declivities  is  included  within  the  bound- 
ary of  the  district.  We  are  not  acquainted  with  the  interior 
of  this  extensive  mountain-system.  The  central  parts,  be- 
tween 23^  and  24''  N.  lat  and  9]""  and  94*"  E.  Ion;?.,  probably 
attain  a  great  elevation,  which  may  be  inferred  from  the 
great  volume  of  water  brought  down  by  the  rivers  which  fall 
fVom  the  south  into  the  Soorma  and  Kusiara,  as  the  Dela- 
seri,  the  Sungai,  the  Munu,  the  Khwa-hi,  and  theCognati; 
and  (Vom  their  rapid  course.  During  the  rains  each  of  these 
rivers  discharges  on  an  average  a  volume  of  about  25,000 
cubic  feet  per  second,  though  none  of  them  are  more  than  50 
yards  wide.  It  is  certain  that  they  have  a  long  course,  and 
descend  ttom  a  ver^  elevated  country.  The  northern  por- 
tion of  this  mountain-region,  towards  Silhet,  as  well  as  that 
which  towards  the  south  enters  the  district  of  Chittagong, 
consists  of  ranges  running  south  and  north,  divided  by  wide 
valleys.  Some  of  these  ranges  enter  the  northern  plain,  as 
the  Banca  Mountains,  which  extend  along  the  western 
banks  of  the  Delaseri.  and  the  Bokmsn  range  in  Kachar, 
which  compels  the  river  Barak  to  change  its  southern  course 
into  a  nortnern  one.  Immense  masses  of  lava  occur  even  on 
the  northern  ranges  of  the  Tiperah  Mountains,  and  it  is  sun- 
posed  that  this  is  the  termination  of  the  long  series  of  vol- 
canoes which  stretch  from  the  island  of  Java  northward 
through  Sumatra,  Barren  Island,  the  island  of  Narcondam, 
and  those  of  Cheduba  and  Ramri  on  the  coast  of  Arraoan, 
where  the  traces  of  volcanic  agency  are  lost:  they  appear 
a^ain  in  the  Mountains  of  Tiperah.  The  southern  declivi- 
ties of  the  Tiperah  Mountains  are  noted  for  immense 
forests  of  bamboo  and  large  herds  of  elephants.  The 
northern  declivities  are  also  covered  with  forests  of  trees 
and  bamboos,  firom  which  the  inhabitants  of  the  plain  derive 
great  profit,  but  they  resort  also  to  these  hills  to  cultivate 
cotton,  which  does  not  grow  in  the  plain.  The  quantity  of 
cotton  which  is  raised  is  barely  sumcient  for  domestic  con- 
sumption. It  is  short  in  staple,  but  the  cloths  made  from  it 
combine  warmth  with  lightness. 

Biveri, — The  largest  of  the  rivers  of  Silhet  is  called  in 
the  upper  part  of  its  course  Barak,  and  in  the  lower  part 
^  Soorma.  The  Barak  originates  in  the  mountain  region 
north  of  the  plain  of  Muneepoor[MuNBEFOOR],  near  25**  30' 
N.  lat.  and  94"*  20'  £.  long.,  and  traverses  in  a  south- 
west and  south  by  west  direction  the  mountain  region 
which  connects  the  Tiperah  Mountains  with  the  Bura  Ail 
range.  After  a  course  exceeding  a  hundred  miles,  it  meets 
with  the  Bcrkman  ridge  of  the  Tiperah  Mountains,  whioh 
compels  the  river  to  change  its  southern  into  a  northern 
course.  Flowing  in  that  direction  30  miles,  it  turns  round 
the  northern  extiemity  of  the  Bokman  ridge  westward,  and 
thus  enters  the  plain,  where  it  begins  to  be  naiigable,  a  few 
miles  above  Lukipoor.    It  runs  westward  with  numerous 


windings  through  the  upper  plain  in  one  channel  for  40 
miles,  out  having  paned  the  northern  extremity  of  the 
Banca  ridge,  it  begins  to  divide  at  Banga.  In  these  parts  the 
name  of  Soorma  begins  to  prevaiL  The  northern  arm,  ur 
the  Soorma,  flows  along  tne  southern  base  of  the  Kusia 
Mountains  with  numerous  windings,  sometimes  approat-h- 
ing  the  bills  and  sometimes  receding  from  them,  until  it 
rraches  the  town  of  Sonamgunj  aOer  a  course  of  90  miK'S, 
when  it  turns  southward,  and  in  that  direction  traversing 
the  lower  plain*  joins  the  southern  arm  after  having  run  7U 
miles.  The  southern  arm  of  the  river  branching  off  at  Ball^a 
bears  difl^rent  names,  but  in  its  upper  course  it  is  generally 
known  by  that  of  Kusiara,  and  in  the  lower  by  that  of  Bat  ak 
or  Brak.  Its  direction  through  the  plain  is  west-8outhwo«t 
fer  about  100  miles,  when  it  joins  the  Soorma,  and  the 
united  river  joins  the  Megna  near  Sunerampoor  by  a  mc^rc 
southern  course  of  about  20  miles.  These  appear  to  be  the 
principal  branches  of  the  river,  but  both  of  them  divide  and 
subdivide  again  so  frequently,  that  the  whole  of  the  lower 
plain  is  traverMd  by  numerous  watercourses,  all  of  which 
join,  either  singly  or  united,  the  Megna  between  the  town  of 
Oaribari  and  that  of  Sunerampoor,  which  are  more  than  l(>u 
miles  from  one  another.  Nearly  all  these  watercourses  nro 
navigable  for  boats,  and  greatly  facilitate  the  transport  of 
grain  firom  the  upper  plain  of  Silhet  to  other  districts  of 
Bengal.  It  is  observed  that  these  rivers  are  sulnect  to 
change  their  beds  in  the  districts  which  approach  the  Megna. 
which  is  the  case  with  the  Soorma  itself  below  Azmcri- 
gunj. 

Of  the  rivers  which  join  the  Brahmapootra  or  Lohit,  wc 
shall  only  mention  the  Dooyune  and  the  Deyung.  T\\(* 
first-mentioned  river,  which  falls  into  the  Brahmapooira 
west  of  94°  B.  long.,  probably  rises  north  east  of  the  source 
of  the  Barak,  but  its  source  has  not  been  ascertained.  lu 
course  is  nearly  due  north,  and  about  30  miles  fioro  its 
mouth  it  is  joined  on  the  left  by  the  river  Dhunsiri,  y^hxcU 
rises  in  the  Bura  Ail  Mountains,  and  skirts  their  northern 
declivity  for  more  than  30  miles.  The  Dooyung,  as  woU 
as  the  Dhunsiri,  is  navigable.  The  Deyung  rises  in  the 
Bura  Ail  Mountains  near  93*  B.  long.,  and  aOer  having 
been  joined  by  some  small  rivers  it  becomes  navigable  about 
20  miles  below  its  source  at  Aloogong  (25°  25'  N.  lat.),  and 
continues  to  be  navigable  to  its  mouth,  with  the  exception 
of  one  place,  where  a  led^e  of  rocks  traverses  the  bed  of  the 
river.  The  Deyung  is  joined  from  the  left  by  the  Kopili, 
and  fh>m  the  east  by  the  Soomoona  river,  of  which  the  latter 
is  navigable  about  30  miles  above  ita  mouth.  It  is  not 
known  how  far  the  Kopili  is  navigable,  but  this  important 
point  will  soon  be  ascertained,  as  it  is  supposed  that  a  <:ood 
road,  made  between  the  places  where  the  Kopili  and  ilm 
Jatinga,  an  affluent  of  the  Barak,  become  na\igahlc,  will 
establish  an  easy  communication  between  Asam  and  the 
plain  of  Silhet 

Cfimate, — ^The  climate  of  the  lower  plain  does  not  appear 
to  differ  in  any  respect  from  that  of  Benj^al  [Bengal.  vv»l. 
iv.,  p.  230] ;  but  the  upper  plain  has  the  advantage  of  cnrlier 
rains,  which  begin  to  fkll  in  February,  and  become  more 
abundatit  in  the  following  months.  Owing  probably  to 
these  rains,  the  lower  plain  of  Silhet  is  under  water  carhor 
than  that  of  Lower  Bengal. 

Brf)duetion$. — In  the  forests  of  the  Tiperah  Mountains 
there  are  herds  of  elephants,  many  of  which  are  annually 
sent  to  Calcutta,  where  however  they  are  reckoned  inferior 
in  size  and  quahty  to  those  brought  from  Chittngon^. 
Among  the  minerals  the  chunam,  or  lime,  perhaps  is^  still 
the  most  important,  as  large  quantities  of  it  are  taken  from 
the  lime-hills  which  skirt  the  Oar  row  and  Kasia  Mountain^ 
at  Pondua  and  farther  west,  whence  it  is  conveyed  by 
water  to  Calcutta  and  other  places  in  Bengal.  Many  ytm't 
ago  coal  was  discovered  in  the  Oarrow  and  Kasia  Moun- 
tains, but  it  was  not  turned  to  any  profit  until  the  introduc- 
tion of  steam-navigation.  It  is  now  known  that  coal  u 
found  on  the  table-land  of  the  Kasia  Mountains  at  Chirr:.- 
Punji  and  Serarim,  and  at  the  base  of  these  mountains  near 
Silhet  and  Laour.  But  none  of  these  coal-deposits  seem  to 
be  extensive.  It  is  however  stated  that  those  which  oi^Mir 
in  the  Caribari  Hills  and  along  the  southern  boundaries  <.  f 
Asam,  both  which  localities  are  within  the  Garrow  Moun- 
tains, are  not  inferior  in  extent  to  any  in  England.  Iron  ore 
is  abundant  in  the  Kasia  Mountains  north  of  Chirra-Punji. 
where  it  is  worked,  and  whence  iron  is  sent  to  Bengal. 

InhMtanU.-^The  inhabitants  of  Silhet  Proper  are  Ben- 
galis, and  hardly  distinguishable  from  that  race  in  the  dis- 
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clusian.  Some  centurtei  ago  however  the  greater  part  of 
theso  countrieii  was  included  in  the  empire  of  Kamroop, 
which  also  extended  over  the  greater  part  of  Asam.  This 
empire  fell  to  pieees,  and  then  the  kingdoms  of  Muneepoor. 
Kachar,  and  Jyntea  were  formed.  Continual  disputes  in 
the  reigning  families  rendered  them  weak,  but  the  dif- 
ficulties of  entering  their  country  with  an  army  secured 
them  against  foreign  invasion.  The  English,  after  taking 
possession  of  Bengal,  did  not  pay  attention  to  these  coun- 
tries, considering  this  frontier  sufficiently  defended  by  the 
weakness  of  their  neighbours.  In  1774  they  punished  the 
Kasias  of  Jyntea  for  their  predatory  incursions  by  taking 
possession  of  that  country,  but  restorerl  it  to  the  raja  on 
payment  of  a  fine.  The  Burme:;e,  taking  advantage  of  dis- 
putes in  the  royal  family  of  Muneepoor,  po^i^sessed  them- 
selves of  that  country,  and  at  last  (1820)  declared  it  to  be  a 
Sart  of  their  empire,  and  they  soon  after  sent  an  army  from 
Eirma,  and  another  from  Asam,  to  the  conquest  of  Kachar. 
Upon  this  the  sovereign  of  that  country  and  the  raja  of 
Jyntea  placed  themselves  under  the  protection  of  the 
British.  During  the  war  with  the  Burmese,  the  possession 
of  these  countries  was  obstinately  disputed,  but  by  the  peace 
of  Yandaboo  (1825)  they  were  given  up  to  the  British,  who 
restored  them  to  their  legitimate  sovereigns.  In  I830theraja 
of  Kachar,  Govind  Chandra,  died,  without  leavinsr  any  issue, 
and  the  East  India  Company  took  possession  of  Rachar.  A 
few  years  afterwards  the  raja  of  Jyntea  was  deprived  of  his 
country  on  account  of  his  crimes  and  his  cruelty,  and  since 
that  time  both  countries  have  been  united  to  Silhet. 

(Walter's  Journey  across  the  Pandoa  Hills,  in  Asiatic 
Besearches,  vol.  xvii. ;  Pemberton's  Report  on  the  Eastern 
Frontier  qf  British  India;  MacClelland,  On  the  Dif- 
ference qf  Level  in  Indian  Coal-fields,  in  Journal  of  the 
Asiatic  Society  qf  Bengal,  1838  ;  Grange's  Narrative  of  an 
Expedition  into  the  Naga  Territory  of  Assam,  in  Journal 
of  Asiaf.  Society  of  Benfeal,  1839;  Fisher's  Memoir  of 
Sylhet,  Kachar,  and  the  adjacent  Districts,  in  Journal  of 
the  Asiatic  Soc,  of  Bengal,  \  SAO  ;yfi\Mon*B  History  of  the 
Burmese  War,) 

SILHOUETTE,  a  name  frequently  applied  to  the  black 
profile  portraits  commonly  known  simply  as  profiles  or 
shades.  The  latter  name  indicates  the  origin  of  this  simple 
class  of  pictorial  representations,  they  having  been  probably 


suggested  by  the  shadow  thrown  upon  a  wall.  Bock  ma  nn, 
in  his  paper  on  *  Plant  Impressions'  {Hist  of  Inpenttont, 
English  edit,  of  1814,  vol.  iv.,  p.  621),  observes,  in  refi»icoc« 
to  such  productions  and  profile  portraits,  *  If  it  be  true  that 
the  extreme  boundaries  of  all  things  approach  or  touch  each 
other,  one  might  almost  believe  that  the  arts  of  drawing  and 
engraving  on  copper  must  have  attained  nearly  to  the 
highest  degree  of  perfection.'  '  At  present,'  he  continues. 
*  while  we  have  among  us  a  Tischbein,  a  Haid,  and  otl^r 
great  artists,  whose  portraits  of  the  persons  wliom  they 
honour  with  their  pencil  or  graver  are  such  striking  like- 
nesses that  they  appear  to  live,  we  return  again  to  the 
comm«ncement  of  the  art  of  drawing,  the  paltry  outline  uf 
a  shadow,  like  the  love-sick  daughter  of  Dibutades,  and 
think  we  ornament  our  apartments  and  books  with  tlie^e 
dark  and  dismal  profiles,  and  that  we  can  discover  by  them 
the  talents  and  disposition  of  the  persons  they  are  liuppobed 
to  represent.*  The  name  silhousile  has  been  said  to  be 
derived  from  Etienne  de  Silhouette,  French  minister  of 
finance  in  1759.  It  appears  that  several  parsimonious 
fashions  introduced  during  his  administration,  in  order,  by 
severe  economy,  to  remedy  the  evils  of  a  war  that  had  jubt 
terminated,  were  called,  after  this  minister,  d  la  Silhouette  ; 
and  that  the  name  has  continued  to  be  applied  to  one  of 
them, — ^the  use  of  profiles  in  shade. 

Silhouettes  are  executed  in  various  ways.  One  of  the 
simplest  is  that  of  tracing  the  outlines  of  a  shadow  thrown 
on  a  sheet  of  paper,  and  then  reducing  them  to  the  reciuired 
size,  either  by  the  eye  or  by  means  of  a  pantograph.  [Pa.n- 
TOORAPB,  vol.  xviin  p.  19*2.J  Another  mode  is  tracing  the 
outline  upon  a  glass  supported  in  a  suitable  position,  and 
either  coated  with  a  solution  of  gum-arabic  in  water,  in  order 
to  enable  a  lead  pencil  to  mark  upon  it,  or  covered  with  a 
sheet  of  very  thin  tracing-paper.  The  camera-obscura  and 
camera-lucida  are  also  occasionally  used  for  the  pur|)o^e. 
A  more  certain  mode  of  obtaining  an  accurate  outlme  is  by 
the  use  of  the  machine  invented  for  the  purpose  by  Mr. 
Schmalcalder,  and  patented  by  him  in  1806.  The  prin- 
ciple of  this  machine  is  very  simple,  and  may  be  resddy 
understood  by  the  aid  of  the  annexed  diagram.  a6  ii  an 
indexible  rod,  usually  about  nine  or  ten  feet  long,  supported 
by  a  ball-and-socket  joint  at  c,  in  such  a  manner  as  to  leaic 
the  ends  free  to  move  in  any  direction.    At  the  end  o,  a 
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tracer,  which  is  tapered  off  to  a  fine  pomt,  »  attached  to 
the  rod,  ao  as  to  form  a  continuation  of  it :  while  at  the 
opposite  end,  b,  a  steel  point  is  similarly  fixed.  The  person 
whose  profile  is  re(|uired  is  seated,  in  the  position  indicated 
in  the  cut,  in  a  chair  having  a  rest  for  the  back  of  the  head, 
in  order  that  he  may  sit  perfectly  still,  while  the  operator 
gently  passes  the  side  of  the  tracer,  a,  over  his  features.  By 
the  intervention  of  the  universal  joint  at  e,  a  perfectly  similar 
motion  is  communicated  to  the  steel  point  at  b,  although, 
owing  to  the  pivot  being  placed  nearer  to  it  than  to  the  other 
end  of  the  rod,  it  moves  in  a  path  smaller  than  that  of  the 
tracer  a.  The  pivot  e  being  stationary,  the  steel  point  at  b 
moves  in  the  arc  of  a  circle  of  which  it  (the  pivot)  is  the 
centre,  as  indicated  by  the  dotted  line  in  the  diagram ;  and 
therefore,  in  order  to  keep  the  paper  always  in  contact  with 
it,  it  is  fixed  on  a  swinging  board,  pivoted  at  d,  and  con- 
stantly pressed  against  the  steel  point  by  means  of  a  weight 
or  spring,  with  a  sufficient  degree  of  force  to  make  it  act 
efficiently.  The  steel  point  does  not  come  into  immediate 
contact  with  the  white  paper,  but  with  a  piece  of  blacked 
paper  placed  over  it,  the  pressure  of  the  point  transferring 
a  sufficient  auantity  of  the  colour  to  form  a  distinct  line. 
This  part  of  the  operation  resembles  that  of  a  manifold- 
writer  :  and,  as  in  that  instrument,  several  copies  may  be 
produced  simultaneously,  bv  usmg  a  number  of  pieces  of 
white  and  blacked  paper,  laid  alternately  upon  the  swinging 
board.  The  siie  of  tne  reduced  outline  drawn  on  the  paper 
mav  be  regulated  by  varying  the  relative  proportions  of  ac 
ana  c6;  this  and  several  other  adjustments  being  effected 
by  apparatus  which  it  is  unnecessary  here  to  detail.  By 
neaus  of  a  cord  ee#,  held  in  the  hand  of  the  operator,  the 


swinging  hoard  d  may  be  drawn  hack  from  the  steel  pomt 
when  it  is  required  to  move  the  rod  without  making  a  mark 
upon  the  paper.    As  it  is  desirable  to  have  the  tracer  a  nf 
small  diameter,  it  is  usually  formed  of  steel,  and  carefullr 
tempered,  to  avoid  the  risk  of  breakage.    Greater  accurary 
may  be  attained  by  substituting  for  the  tracer  a  thin  vnn\ 
tightly  stretched  in  a  bow.  and  adjusted  so  as  to  coinci<ie 
perfectly  with  the  axis  of  the  rod.    Some  friction  ma)  l>e 
avoided  by  using  a  double-swivel  joint,  instead  of  the  Uli* 
and-socket,  at  c;  but  whatever  kind  of  pivot  be  adopted. 
great  care  should  be  taken  to  have  it  perfectly  accurate,  ai 
any  defect  in  it  will  produce  a  distorted  dniwing.    When 
the  outline  of  tf  profile  is  obtained  by  any  ofithe  meant  ju>( 
described,  it  requires  to.be  carefully  filled  in  with  colour  by 
hand.    In  some  cases,  in  the  use  of  Schmalcalder's  marhnio. 
a  kind  of  knife  is  substituted  for  the  steel  point  at  b,  «»<! 
the  profile  is  thus  cut  out  of  a  piece  of  thin  black  par^''' 
placed  on  the  swinging  board.    This  machine  may  aUo  i^ 
used  for  making  r^uced  copies  of  drawings  or  prints,  h) 
attaching  a  suitable  tracing-point  at  a.  and  fixing  the  uniso- 
nal drawing  on  a  second  swinging  board  in  contact  with  i'. 
the  operator  guiding  the  tracing-point  over  all  the  outlines 
that  he  wiHhes  to  copy.     Some  profllists  dinplay  consider -it>i'' 
talent  in  cutting  silhouettes  hy  hand,  with  a  pair  of  >cis<4>'n 
out  of  pieces  of  black  paper,  without  the  assistance  of  an 
outline. 

Although  silhouettes  have  no  claim  to  the  charsctor  n 
works  of  art,  ihey  frequently  convey  a  verv  good  idea  oftl** 
person  represented;  and  tliey  may  be  made  even  ele^'an^  m 
appearance.  Some  of  the  best  piofilisU  greatly  itnprv^* 
the  appearance  of  their  silhouettes  by  adding  the  pnuciH' 
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Cbik.  the  Nadir,  and  the  Aidoe  flow  into  tho  Bltok 
Sea,  into  which  the  Dmnuhe  emptiet  itself  on  the  northern 
extremity  of  the  province,  after  receiving  the  Drittra,  the 
Taban,  and  the  ICarasu.  It  ia  ohieAj  an  agrieultaral 
eounirv. 

SILISTRIA,  or  Drytfra,  the  antient  name  of  which  it 
Doroitero  or  Duroaterum,  in  44"  7'  N.  lat  and  )7*  13'  R. 
Ions.,  155  milea  north*north<east  of  Constantinople,  is  the 
capital  of  the  sandiak  which  heart  the  same  name.  The 
town  is  large,  and  defended  hy  a  eitadel,  which  is  kept  in 
good  order,  and  sumunded  by  doable  walls  and  ditches. 
The  city  itself  ia  surrounded  by  ditches  from  twelve  to  fif- 
teen feet  deep,  and  defended  by  strong  palisades.  The  fort 
is  situated  on  the  extreme  west  of  the  town,  which,  upon  the 
whole,  is  ill  built ;  the  streets  are  narrow  and  crooked,  the 
houses  low  and  dull ;  even  the  five  mosques  and  the  two 
public  baths  partake  of  the  general  ugliness.  There  is  how- 
ever at  the  eastern  extremity  ofthe  town  a  custom-house  in  a 
better  style  of  architecture.  The  large  magazines  which  sur- 
round it  contain  chiefly  com  and  flour.  As  it  is  a  fortress 
built  on  the  northern  frontier,  in  the  neighbourhood  of  the 
Danube,  and  is  principally  of  a  military  character,  the  com- 
merce has  never  been  flourishing;  and  although  many  mer- 
chants have  lately  settled  in  Stlistria,  it  is  not  likely  that 
any  greater  commercial  activity  will  be  the  consequence. 
The  population  amounts  to  20,000,  the  greater  part  of  whom 
are  (ireeks. 

The  environs  of  the  town  are  rather  pleasant,  and  the 
numerous  vineyards  which  border  the  Danube  give  them  a 
cheering  aspect  There  are  also  ruins,  which  are  said  to 
have  formed  part  of  the  wall  raised  by  the  Greek  emperors 
against  the  incursions  of  the  barbarians. 

Silistria  has  frequently  been  the  theatre  of  sharp  actions 
between  the  Russiana  and  theTurka.  It  waa  unauccesa fully 
beaieged  by  the  Ruaaiana  in  1 773,  and  was  again  attacked  by 
them  m  1 779,  on  which  latter  occasion  they  suffered  a  con- 
nderdble  toss.  In  1828  General  Rosh  was  obliged  to  ratreat 
after  besieging  the  town  for  some  months ;  but  it  fell  into 
the  hands  of  the  Russians  in  1 889,  when  Generals  Diebitch 
and  KroMSowaki  took  it  by  assault  on  the  30th  of  June. 

SruUS  ITA'UCUS,  CAIUS.  The  place  of  this  poet's 
birth  is  unknown.  It  has  sometimes  been  stated  that  the 
name  is  derived  from  Italica  (near  Seville)  in  Spain,  and 
that  this  waa  the  birth-place  of  himself  or  of  his  ancestors. 
But  to  thia  conjecture  we  muat  oppoae  the  silence  of  Martial, 
who  frequently  mentiona  Silius  without  speaking  of  his 
Spanish  origin.  The  name  also  ought  in  that  ease,  accord- 
ing to  analogy,  to  be  Italicensis.  Silius  was  of  an  illustrious 
Elebeian  fkroily.  He  studied  oratory,  in  which  Cicero  waa 
is  pattern ;  and  he  also  aapired  to  make  himaelf  a  poet  on 
the  model  of  Virgil.  He  ia  said  to  have  possessed  himself 
of  a  country-house  that  had  belonged  to  Cicero,  and  of  one 
that  had  belonged  to  Virgil.  (Martial,  Bptg.,  xi.  48.)  In 
the  year  a.d.  68,  in  the  last  year  of  the  reii^n  of  Nero,  he 
waa  oonaul  with  M.  Valeriua  Trachalua  Turpilianus ;  and 
aome  time  after  he  waa  governor  of  the  province  of  Aaia, 
which  he  la  aaid  to  have  adminiatered  in  a  creditable  man- 
ner. He  waa  a  fk'iend  of  Vitelliua,  and  appears  to  be  the 
Siliua  Italicua  who  ia  mentioned  by  Tacitua  {Hiit,,  iii.  65). 
There  was,  aays  Pliny  (^.,  iiL  7X  a  rumour  that  he  had 
acted  the  part  of  an  accuser  or  informer  under  the  reign  of 
Nero ;  but  while  be  enjoyed  the  firiendship  of  Vitelliua,  he 
conducted  himaelf  with  prudence.  He  finally  retired  to  his 
eataie  in  Campania,  where  he  devoted  himaelf  to  poetry  and 
philosophy.  Siliua  waa  fond  of  objecta  of  art,  and  he  en- 
riched hia  reaidence  with  atatuea,  paintinga,  and  booka. 
When  his  old  age  became  troubled  with  infirmities,  he  haa- 
teaed  his  death  by  atarvation,  in  which  he  followed  the 
fojthion  of  those  timea,  when  auicide  was  not  uncommon. 
Siliui  was  a  Stoic.  The  time  of  his  death  is  fixed  at  a.d. 
100,  when  he  is  said  to  have  completed  hia  seventy-fifth 
year.  He  was  married,  and  had  two  children.  He  enioyed, 
says  Pliny,  unroingled  happiness  to  the  day  of  his  death, 
with  ihe  exception  of  the  loss  of  his  younger  child. 

The  only  extant  work  of  Silius  Italicus  is  an  epic  poem 
un  the  second  Punic  war,  in  aeventeen  books,  entitled 
*  Panica.'  This  poem,  which  may  be  called  an  historical 
epic,  comprises  ttie  chief  events  of  4he  war  from  the  com- 
mencement of  the  siege  of  Saguntum  (i.  268),  to  the  defirat 
of  Hannibal  in  Africa  and  the  triumph  of  Scipio  Africanus. 
[Scipio.]  The  materisls  of  Silius  seem  to  be  chiefly  taken 
from  Pol) bins  and  Livy,  and  the  poem  ban  consequently  a 
hittd  of  historical  value.  As  a  work  of  art,  it  has  been  va- 
iiousty  estimated,  but  the  judgment  of  the  younger  Pliny 


(Bp^  ill  7)  seems  to  us  to  be  correct:  *  Silius  wrote  with 
more  industry  than  genius.*  His  poem  is  in  fact  a  very 
laboured  eompoeition,  and  the  labour  Is  apparent.  Nume- 
rous episodes  interrupt  the  eonlinuitr  of  the  narrative. 
Silius  rails  short  of  his  model,  Virgil,  in  simplicity  and 
clearness;  and  he  endeavours  to  make  up  for  force  and  pre- 
cision by  rhetorical  ornament  and  long-drawn  description. 
Instead  of  making  a  picture  by  a  few  striking  touches,  he 
fills  it  with  detail  till  the  Whole  is  trivial.  His  invention  is 
poor.  There  are  few  passages  which  excite  our  sympathies. 
in  short,  the  poem  is  a  rhetorical  history  in  verse.  All  his 
contemporaries  however  did  not  judge  so  unfevourably  of 
him.  Martial  on  several  occasions  speaks  very  highly  of 
him,  and  compares  him  with  Virgil  (Bp^  iv.  14 ;  vi.  64 ;  vii. 
63;  'perpetui  nunqnam  moritura  volumina  Sili;*  viii.  66; 
ix.  86;  xi.  49,  51):  he  also  celebrates  his  eminence  as  an 
orator.  According  to  Martial,  in  an  epigram  written  after 
Silius  had  etijoyed  the  consulate,  he  did  not  attempt  to  imi- 
tate Virgil  till  he  had  acquired  distinction  as  an  advocate. 
Martial  mentions  the  court  of  the  Centumviri  as  one  of 
the  places  in  which  he  practised:  Pliny  the  younger  also 
practised  in  this  court.     [PLiifT.] 

The  poems  of  Silius  seem  to  have  been  forgotten  after  his 
death,  if  we  may  judge  from  the  silence  of  subsequent 
writers  as  to  them.  Sidonius  Apollinaris  is  the  only  writer 
who  mentions  them.  Poggio  is  said  to  have  discovered  a 
MS.  of  Silius  in  the  library  of  the  convent  of  St  Grallen,  in 
S  witter  land,  which  waa  printed  at  Rome,  1471,  folio.  An- 
other MS.  was  afterwards  found  at  Cologne  by  Ludwig  Carrio, 
from  which  the  text  of  Silius  was  improved.  It  was  to  supply 
the  loss  of  the  *  Punica'  that  Petrarca,  as  it  is  said,  wrote  hi» 

*  Africa.'  It  has  been  conjectured  that  Petrarca  had  a  copy 
of  Silius,  which  he  made  use  of,  and  carefully  suppressed. 
Such  conduct  would  be  quite  inconsistent  with  the  character 
of  Petrarca,  and  one  would  auppoae  that  a  compariaon  of  the 
two  poema  would  aoon  determine  whether  there  is  any  foun- 
dation for  such  a  statement. 

There  are  numerous  editions  of  Silius.  The  editio  prin- 
ceps  is  that  of  Rome  already  mentioned.  There  is  an  edi- 
tion by  Drakenborch,  Utrecht,  1717,  andMitau,  1775;  by 
Brnesti,  Leipzig,  1791-2;  and  by  Ruperti,  with  a  preface 
by  Heyne,  GottinRcn,  1795-98. 

There  is  an  English  translation  by  Thomas  Ross,  London. 
1661,  1672,  folio ;  and  a  French  translation  by  Le  Febvro 
de  Villebrune,  Paris,  1781,  S  vols.  12mo. 

SILIVRl,  a  seaport  of  Romania,  in  European  Turkey, 
in  41*  4'  N.  lat.  and  28*  13'  E.  long.,  thirty-two  miles  wc*i 
of  Constantinople,  ia  built  in  the  form  of  an  amphitheatre, 
on  the  declivity  of  a  small  hill  facing  the  Sea  of  Marmara. 
It  forms  a  beautiful  object  when  seen  from  the  sea,  and 
commands  a  fine  prospect  of  the  Sea  of  Marmara.  The  top 
of  the  hill  is  crowned  by  the  ruins  of  a  fort,  which  was 
built  under  the  Greek  empire.  The  population  is  1500 
Greeks  and  200  Jews.  The  part  of  the  town  below  the  fort 
is  solely  occupied  by  Turks,  who  are  about  4500.  The  Turks 
have  several  mosques,  and  a  market-place,  which  is  much 
admired.    The  harbour  admits  only  small  vessels,  and  is 

generally  filled  with  fishing-boats,  which  furnish  the  inba> 
ilanu  with  a  plentiful  supply  of  food.  The  environs  of 
the  town  are  covered  with  vineyards  and  corn-fields.  Tho 
antient  name  is  Selybria,  often  written  Selymbria.  (Steph. 
By  rant.,  SiyXw/ippla ;  Slrabo,  p.  319,  Caaaub.,  Xikvfipia.)  It 
was  a  rolony  of  the  Met^arians. 

SILK.  The  manner  in  which  raw  silk  is  produced  has 
already  been  deacribed  [BoifBYciOA].  and  ita  value  when 
wrought  and  manufactured  baa  alao been  noticed.  [RiBiWNn  ] 
China  waa  undoubtedly  the  country  in  which  men  fir«( 
availed  themselves  of  the  labours  of  the  silk-worm.  Senra 
(the  country  of  the  Seres)  was  a  name  bv  which  the  Mace- 
donian Greeks  designated  the  country  which  produced  the 
silk  that  came  overland  from  the  north  of  China.  The  au- 
thor of  the  *  Periplus  of  the  Erythnean  Sea*  speaks  of  bilk 
in  Malabar  aa  an  article  imported  from  counlriea  farther  to 
the  eaat ;  from  which  it  may  be  inferred  that  the  culture  of 
the  ailk-worm  itnd  thfe  manufacture  of  silk  had  not  been  in- 
troduced even  into  India  four  hundred  years  after  silk  was 
known  in  Europe.  In  speaking  of  the  country  of  the 
Thin»,  the  same  author  observes  that  both  the  raw  mate- 
rial  and  manufactured  article  were  obuioed  there.     The 

•  Median  robes,'  spoken  of  by  the  Greek  writers  of  theperii>d 
of  the  Persian  empire,  and  extolled  for  their  lustrous  be»uty 
and  brilliancy,  were  no  doubt  silken  vestments,  as  ProcJ- 
pius,  long  afterwards,  when  silk  had  been  introduced  init> 
Europe,  states  that '  the  robes  which  were  formerly  called 
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Median  by  the  Groeki  are  now  called  silken.'  Aristotle  is 
the  first  &reek  author  Tvho  mentions  the  silk-worm  {Nat. 
HisLf  V.  19) ;  and  he  states  thai  silk  was  first  spun  in  the 
island  of  Cos,  but  the  raw  material  was  still  an  oriental  pro- 
duct; and  Pliny  (xi.  22)»  in  commenting  on  this  passage, 
states  that  the  silk  came  from  Assyria,  and  was  worked  up 
by  the  Greek  women :  it  may  be  remarked  that  Assyria  was, 
like  Media,  frequently  used  in  an  indefinite  sense  byantient 
writers.  The  probability  is  that  silk  was  used  in  Western 
Asia  before  It  was  known  to  the  Greeks ;  and  that  it  was  in 
use  among  the  Greeks  long  before  they  knew  whence  the 
substance  came  or  how  it  was  produced.  Thus  Virgil  (Georg., 
ii.  121)  supposes  that  the  Seres  carded  the  silk  from  leaves; 
atid  Dionysius  Periegetes  also  supposed  it  to  be  a  vegetable 
product :  thus  he  says,— 

*  Nor  flocks  nor  herds  the  distant  Seres  tend ; 
But  ftom  Ihe  flow'rs  that  in  the  desert  blooa 
Tlactar'd  wUh  every  wyioy  hoe,  they  cull 
The  ffloesy  down,  end  card  It  for  the  loom.' 

PttusatiisB  gives  more  precise  information  respecting  the 
substance  from  which  the  Seres  formed  their  cloths.  'They 
])ave/  he  says, '  a  spinning  insect,  which  is  kept  in  build- 
ings, and  produces  a  fine- spun  thread,  which  is  wrapped 
about  its  feet'  (vi.  26).  It  was  not  until  the  sixth  century 
that  the  obscurity  which  enveloped  this  subject  was  cleared 
up.  At  this  time  silk  was  an  article  of  general  use  among 
the  Romans,  and  was  manufactured  for  them  by  the  inha- 
bitants of  Tyre  and  Bervtus  in  PhoBnioia.  The  Persians  mo- 
nopolised the  supplv  of  the  raw  material,  and  guarded  their 
trade  with  so  much  Jealousy,  both  bv  land  and  sea,  that 
travellers  from  or  to  China  were  not  allowed  to  traverse  the 
Persian  dominions ;  and  in  the  time  of  Justinian,  in  conse- 
quence  of  some  interference  with  the  trade,  they  had  en- 
tirely stopped  the  importation  of  silk.  The  trade  in  silk 
was  in  this  unsatisfactory  state,  when  two  Nestorian  monks 
of  Persia,  who  had  travelled  to  China,  acquainted  Justinian 
with  the  mode  of  producing  silk,  and  undertook  to  return 
and  brin^  back  with  them  some  of  the  eggs  of  the  silk- 
worm. They  were  perfectly  successful  in  their  esp^ition, 
and  a  quantity  of  eggs,  secured  in  a  hollow  cane,  were 
brought  in  safety  to  Constantinople,  hatched  by  the  heat  of 
a  dunghill,  and  fed  witli  mulberry-leaves.  The  monks  also 
taught  the  subjects  of  Justinian  the  art  of  manufacturing 
silk. 

The  breeding  of  silk-worms  In  Europe  was  for  six  centu- 
ries confined  to  the  Greeks  of  the  I^wer  Empire.  In  the 
twelfth  century  the  art  was  transferred  to  Sicilv ;  in  the 
thirteenth  century  the  rearing  of  silk- worms  and  the  manu- 
facture of  silk  were  introduced  into  Italy,  from  whence  it 
was  successively  introduced  into  Spain  and  France,  and  in 
the  fifteenth  century  the  manuiaeture  was  established  in 
England. 

James  I.  was  extremely  solicitous  to  promote  the  breed- 
ing and  rearing  of  silk-worms  in  England;  and  in  1608  is- 
sued circular  letters,  which  were  addressed  to  persons  of 
influence  throughout  the  country,  recommending  the  sub- 
ject to  them,  and  arrangements  were  made  for  the  distribu- 
tion of  the  mulberry  in  the  different  counties.  Most  of  the 
old  mulberry-trees  found  in  the  neighbourhood  of  antient 
mansions  at  the  present  day  were  planted  at  the  above 
period.     The  experiment  was  not  successful,  in    oonse- 

3uence  of  our  climate  being  unsuited  to  the  silk-worm, 
ames  also  encouraged  the  introduction  of  the  silk- worm 
into  the  English  settlements  m  America.  About  a  century 
afterwards  (1718)  a  company  was  incorporated,  which  ol^ 
tained  a  lease  for  one  hundred  and  twenty-two  years  of 
Chelsea  park,where  mulberry-trees  were  extensively  planted, 
and  large  buildings  erected  for  managing  the  business  of 
breeding  silk- worms.  This  scheme  also  failed.  An  attempt 
was  next  made  to  introduce  the  silk-worm  in  the  settlements 
of  Georgia  and  Carolina ;  the  importation  of  raw  silk  from 
these  colonies  was  permitted  free  of  duty,  and  its  production 
was  further  encouraged  by  direct  bounties;  but  the  qualitv  of 
the  silk  proved  indi&rent,  and  after  the  trade  had  languished 
for  some  time^  the  hope  of  derivmg  any  large  supply  from 
this  quarter  was  abandoned.  About  the  year  1789  nurse^ 
ries  of  mulberry-trees  were  planted  in  several  states  of  the 
American  Union ;  but  though  the  dimate  is  not  unfavour- 
able to  the  tearing  of  silk-worms*  which  are  found  in  their 
natural  state  in  the  forests,  the  high  rate  of  wages  is  an 
obstacle  to  this  sort  of  employment,  which  is  better  adapted 
to  the  social  oonditionof  China*  Italy*  the  South  of  France, 


and  Malta,  where  the  wages  of  labour  have  nearly  reacbed 
their  minimum.  The  subject  however  has  again  recently 
attracted  attention  in  the  American  Union  ;  and  in  1831  a 
small  quantity  of  raw  silk  was  exported.  The  production  of 
raw  silk  is  fast  extending  in  British  India,  and  the  quality 
has  been  for  some  years  gradually  improving.  There  is 
every  prospect  of  the  English  market  bein^  in  time  almost 
exclusively  supplied  with  silk  from  our  Indian  possessions ; 
as  labour  is  not  only  cheaper  than  in  any  part  of  Europe, 
but  three  '  crops*  of  silk  may  be  taken  in  the  year,  while 
from  countries  west  of  India,  including  Turkey,  only  cue 
can  be  obtained.  In  Graham's  'India,'  it  is  said  that  in  the 
Deccan  the  mulberrv-trees  may  be  deprived  of  their  leaves 
six  tinies  a  year,  and  that  six  crops  of  worms  may  be  ob- 
tained with  ease  in  the  same  period.  The  Chinese  method  of 
rearing  silk-worms,  and  their  mode  of  treating  the  niulbeiTy- 
tree  (described  in  Davis's  CAtna,  p.  28U),  were  introduced  at 
St.  Helena,  under  the  auspices  of  the  East  India  Company, 
but  on  the  expiration  of  their  charter  the  establishment 
was  given  up.  Some  of  the  silk  produced  in  France  is  be- 
lieved to  be  better  than  that  of  any  country  in  tlie  world. 
The  average  price  is  twenty  francs  per  lb.*  and  the  quantity 
produced  exceeds  three  million  lbs.  The  Italian  silk  is 
also  highly  esteemed ;  the  quantity  produced  is  estimated  at 
from  six  to  seven  million  Ids.  In  Russia  Peter  the  Great 
formed  mulberry  plantations,  and  the  rearing  of  silk-worms 
was  strongly  encouraged  by  the  Empress  Catharine,  and 
at  present  those  who  engage  in  this  business  obtain  many 
important  privileges.  In  Bavaria  and  other  parts  of  Ger- 
many, with  the  exception  of  Saxony,  the  silk-worm  is  suc- 
cessfully reared  as  a  commercial  objeot ;  also  in  Sweden, 
where  the  silk  is  said  to  possess  some  valuable  pro- 
perties not  found  in  that  produced  in  a  warmer  latitude. 
The  last  attempt  to  introduce  the  silk- worm  in  the  United 
Kingdom  on  a  large  scale  was  made  in  1836,  by  a  company 
whidi  oommenoed  its  operations  by  planting  80  acres  in  the 
county  of  Cork  with  4U00  mulbOTry«trees ;  but  the  design 
has  been  abandoned  as  fiir  as  relates  to  the  United  King* 
dom,  and  the  company  has  traosfoired  its  operations  to 
Malta. 

There  are  several  works  devoted  to  details  of  the  manage- 
ment of  silk-worms,  one  of  the  best  of  which  is  that  o' 
Count  Dandolo,an  Italian  nobleman :  it  has  been  translaieil 
into  F^noh.  There  are  also  works  on  the  same  subjec  i 
in  our  own  language. 

It  is  said  that  sixteen  yards  of  groe^e»Naples  of  ordtnar) 
quality,  or  fourteen  yards  of  a  superior  aeseription,  an 
manufactured  out  of  1  lb.  of  reeled  silk,  to  produce  whicli 
twelve  lbs.  of  oocoons  are  required.  The  average  weight  ot 
a  cocoon  is  from  three  grains  to  three  grains  ana  a  quarter ; 
its  average  length  when  reeled  off,  about  three  hundred 
yards.  Taking  the  silk  consumed  in  the  United  Kingdom 
in  a  single  year  at  5,000,000  lbs.  the  following  are  the  sta* 
tistioB  el  production :— - 

Raw  silk 5,000,000  lbs. 

U  lbs.  of  oocoons  to  1  lb.  of  raw  silk   .  60,000.000  lbs. 
30,000  worms  to  1  lb.  of  oocoons,  18,000*000,000  worms. 

1  oz.  of  eggs  to  100  lbs.  of  cocoons     .    600,000 1  ^' ^ 

1 «  lbs.  of  leaves  to  I  lb.  of  cocoons    96,000,000  (  /^^J^f 
100  lbs.  of  leaves  from  each  tree     .    9,600,000  trees. 

Silk  is  obtained  from  the  spider*  not  the  cobweb,  but  the 
silky  thread  which  the  femal)*  spins  round  her  eggs  has  been 
woven ;  the  silken  fibres  of  the  pinna  form  a  strong  and 
beautiful  fabric  [Mytilidjb]  ;  and  some  species  of  moths 
form  cocoons  which  may  be  spun  as  A  matter  of  experiment 
and  curiosity,  but  not  with  a  view  to  commercial  profit. 

The  quantities  of  raw,  waste,  and  thrown  silk  taken  for 
consumption  in  the  United  Kingdom  in  the  following 
periods  was  as  under  :— 

AiiiMMd  avenge, 
lbs. 

1765  to  1767  (inelusive)  •         .        .  715,000 

1785  to  1787          „          .         .         .  88l',00tf 

1801  to  1819          „          •         •         .  1,110.000 

1814  to  1822           ,.            .          .          .  1,940,903 

1824  to  1835          „            ...  4.164,444 

1836  to  1840 4,999,791 

The  countries  fVom  which  we  imported  raw,  waste,  and 
thrown  silk*  in  1839,  were  as  follows ;— • 
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W«flto,  KiMib«, 

Raw  Silk. 

And  Hoiki. 

ThiowaSUk* 

Iba. 

lb>. 

Iba. 

''n'lia    . 

1,385.932 

2.012 

•  • 

^  lima  . 

349,549 

10,951 

•  • 

Turkey,  Syria, 

aud  Egypt  . 

731,121 

•  • 

•  • 

Iialy    .     .     • 

181,743 

436,819 

755 

France      •     • 

1,018,901 

568,754 

213.991 

Oiiier  countries 

79,002 

23,954 

10,522 

Total 


3,746,248      1,042,490        225,268 


The  duty  on  raw  ailk  it  \<L  per  lb. ;  on  waste,  knubs,  and 
husks,  U.  per  cwt. ;  and  on  thrown  silk  the  following  duties 
are  imposed:— 5f.  2d,  per  lb.  on  organzine  and  crape,  and 
3j  on  tram  and  singles,  dyed ;  3i.  6d,  on  organsine  and 
crapes,  2#,  on  tram,  and  It.  6d.  on  singles,  not  dyed  It  is 
objected  to  this  duty  on  foreign-thrown  silk  that  it  raises 
unnecessarily  the  price  of  all  silk  thrown  at  home.  A  draw- 
back is  allowed  on  the  exportation  of  foreign-thrown  silk : 
no  British- thrown  silk  is  exported.  The  first  silk-throwing 
mill  erected  in  England  was  at  Derby,  in  1718.    [Dbrbt.] 

Reeling  from  the  cocoons  is  only  performed  in  countries 
where  the  silk  is  produced.  Silk  reaches  the  weaver  in 
three  different  states,  in  which  it  is  called  singles,  tram,  and 
organiine  [Riband],  the  preparation  of  whicn  is  the  busi- 
ness of  the. throwster.  In  plain  silk- weaving  the  process  is 
much  the  same  as  in  weaving  woollen  or  linen ;  but  the 
weaver  is  assisted  by  a  machine  for  the  even  distribution  of 
the  warp,  which  freauently  consists  of  eight  thousand 
separate  threads  in  a  breadth  of  twenty  inches.  The  Jac- 
quard  loom,  invented  by  a  weaver  of  Lyon,  has  been  the 
means  of  facilitating  and  cheapening  the  production  of  ftincy 
or  figured  silks  to  an  extraordinanr  extent  Patterns  which 
required  the  greatest  degree  of  skill  and  the  most  painful 
labour  are  produced  by  this  machine  by  weavers  of  ordinary 
skill,  and  with  but  little  more  labour  than  that  required  in 
weaving  plain  silks.  The  Jacquard  loom  has  been  im- 
proved oy  Mr.  Hughes  and  Mr.  Jennings,  but  at  Lyon  it 
has  undergone  no  alteration.  The  power-loom  has  been 
only  partially  employed  in  the  silk  manufkcture ;  and  ex- 
cepting for  the  eommonest  goods,  it  does  not  possess  any 
great  advantage  over  the  hand-loom,  as  the  delicacy  of  the 
material  to  be  worked,  and  the  attention  which  must  be 
given  to  the  process  of  the  weft,  frequently  render  it  neces- 
sary to  stop  the  machine. 

Brocade  and  damask,  the  most  sumptuous  articles  of  silk 
manufacture  a  century  ago,  are  now  comparatively  unknown. 
Persian,  sarsnet,  gros-de-Naples,  ducapes,  satin,  and  levan- 
tines,  are  the  names  given  to  plsin  silks,  which  vary  from 
one  another  only  in  texture,  quality,  or  softness.  Satin 
derives  its  lustre  from  the  great  proportion  of  the  threads 
of  the  warp  being  left  visible,  and  tne  piece  being  afterwards 
passed  over  heated  cylinders.  Other  varieties  of  silk  goods 
are  produced  by  mechanical  arrangements  in  the  loom,  such 
08  usinf?  different  shuttles  with  threads  of  various  substances, 
&c.  The  pile  which  constitutes  the  peculiarity  of  velvet  is 
produced  by  the  insertion  of  short  pieces  of  silk  thread, 
which  cover  the  sur&ce  so  entirely  as  to  conceal  the  inter- 
lac  ings  of  the  warp  and  woof.  The  process  of  weaving 
velvet  is  slow,  and  it  is  paid  for  at  five  times  the  rate  of  plain 
silks.  There  are  several  sorts  of  goods  in  which  silk  is  em- 
i)ln)ed  with  woollen  materials,  as  poplins  and  bombasines, 
xhe  Chinese,  says  Mr.  Davis  (p.  286),  make  a  species  of 
wa<ihing  silk,  called  at  Canton  '  ponge,' which  becomes  more 
soA  as  it  is  longer  used.  Their  crapes  have  never  yet  been 
perfectly  imitated ;  and  they  particularly  excel  in  the  pro- 
duction of  damasks  and  flowered  satins. 

The  silk  manufacture,  after  its  introduction  into  England 
in  the  flAeenth  centurv,  remained  for  a  long  period  one  of 
the  least  important  branches  of  the  national  industry. 
After  the  revocation  of  the  Edict  of  Nantes,  in  1685,  about 
50.000  refugees  tied  to  England,  a  large  proportion  of  whom 
settled  in  Spitalfields,  antTcarried  on  Uie  silk  manufacture. 
At  this  period  foreign  silks  were  freely  admitted ;  and 
from  1685  to  1692.  silks  to  the  value  of  from  600.000/.  to 
700  uoo/.  were  annually  imported.  In  1698  the  refugees 
obtained  an  exclusive  paieiit  for  certain  articles ;  and  in 
1697  parliament  prohibited  the  importation  of  French  and 
oth«r  silk  goods;  and  in  1701  the  silk  goods  of  India  and 
China  were  included  in  the  prohibition.  Some  inconsiderable 
relaxation  was  made  in  this  policy  in  1713,  but  in  1765  the 
system  of  prohibition  was  again  fiilly  adopted,  and  continued 
in  operation  until  1824.    During  this  period  the  sUte  of  the 


manufaetore  was  anything  but  satisiketory ;  the  uanufiae- 
turers  complaining  of  the  smuggling  of  foreign  silks,  par- 
liament vainly  endeavouring  to  exclude  them,  with  constant 
disputes  about  wages  on  the  part  of  the  weavers.  In  17  7  3 
they  obtained  an  act,  called  the  Spitalfields  Act,  which 
entitled  the  Middlesex  weavers  to  demand  fixed  wages,  t  o 
be  settled  by  the  magistrates.  To  this  act  maybe  attributed 
the  establishment  of  the  silk  manufacture  in  various  part« 
of  the  country;  and  having  done  great  mischief,  it  wus 
repealed  in  1824.  The  changes  introduced  in  1824(sotu4^ 
of  which  only  came  into  operation  July  5th,  1826).  wiih  a 
view  of  stimulating  the  silk  manufacture,  have  been  n)(»-»t 
successful,  as  the  table  of  the  consumption  of  silk,  be- 
fore and  after  the  duties  were  reduced,  suflleiently  prove*. 
Now  thai  silk  has  become  cheaper,  and  consequently  a 
commoner  article  of  dress,  it  is  less  dependent  on  the  capru  e 
of  fashion  than  when  it  was  an  expensive  luxury.  The 
declared  value  of  silk  goods  exported  since  1820  is  shown 
in  the  following  table : — 

£. 

1820  to  1823  (inclusive)   •  .         .         369.835 

1824  to  1827  „  •  •  .         286,119 

1828  to  1831  „  .  •  •         405,961 

1832  to  1835  M  .  •         •         693/J61 

1836  to  1840  „  .         .         •         771,479 

The  declared  value  of  silk  manufactures  exported  in  \h3'J 
was  868,1 18/. :  of  which  the  United  States  of  America  took 
410,093/.;  British  North  America,  136,750/.;  Australian 
settlements,  46,724/.;  France,  44.628/.;  British  We^^t 
Indies,  38,467/.;  Chili,  44.733/.;  Brazil,  23.117/.;  other 
states  of  Central  and  Southern  America,  49,060/. ;  Germany. 
17,135/.;  East  Indies  and  Ceylon,  14,713/.;  Holland. 
14,306/.;  Belgium,  10,316/.;  all  other  parts,  18,136/. 

The  value  of  the  silk  manufactures  of  Great  Britain  is 
estimated  at  between  6,000,000/.  and  7.000,000/.  One-haU 
of  the  silk  factories  are  in  Cheshire,  next  to  which  stsii<l 
Lancashire,  Somerset,  Derbyshire, and  Staffordshire.  Tbci  e 
are  one  or  more  factories  in  above  one-half  of  the  counties 
of  England;  one  or  two  factories  have  been  established  in 
Ireland,  and  a  few  more  in  Scotland.  They  employ  alto- 
gether in  these  factories  above  30,000  persons,  of  whom 
two -thirds  are  females. 

The  duty  on  silk  manufactured  goods  imported  fioni 
European  countries  is  equivalent  to  30  per  cent,  ad  va- 
lorem. In  1839  this  duty  produced  227.438/.,  and  the 
value  of  the  goods  was  therefore  about  700,000/.,  nine-tenths 
of  which  were  from  France.  The  exportation  of  silk  goods 
fW>m  France  to  England  was  3,589,594 lbs.  from  18*27  to 
1838;  but  the  quantity  entered  at  the  English  custom- 
house  was  only  1,875,708 lbs.,  and  there  were  theretore 
1,713.886  lbs.  introduced  by  smuggling,  or  46  per  cent,  of  the 
total  quantity  entered  at  the  French  custom  house  for  ex- 
portation to  England.  The  duty  on  the  legally  imported 
goods  averaged  20#.  4d.  per  lb.;  but  if  the  illegal  imports 
could  have  been  charged  also,  a  duty  of  10«.  lldL  would 
have  produced  the  same  revenue.  (Table  by  G-  R.  Portei, 
Esq.,  of  the  Board  of  Trade,  in  the  Bepori  o/ Committee  on 
J^por^  Duties.) 

The  silk  manufactures  of  India  are  subject  to  an  ad  va> 
lorem  duly  of  20  per  cent,  which,  in  1839,  produced 
19,867/.  The  imports  consisted  in  that  year  of  503.1m' 
pieces  of  bandannoes,  romals,  and  silk  handkerchiefs,  of 
which  only  112,280  paid  duty  for  consumption  in  tins 
country ;  and  of  other  articles  the  greater  part  were  rec\- 
ported. 

( Treatise  on  the  Silk  Manufaeiure,  in  Lardner's  •  Cyclo- 
pedia;' Ure's  Philosophy  qf  Mani^factures ;  Manual  for 
the  Culture  of  Silk,  prepared  by  order  of  the  Massachusetts 
Legislature,  Boston,  1832 ;  Essays  on  American  Silh,  with 
Directions  for  raising  Silk-worms,  Philadelphia,  1830; 
Second  Report  on  Commercial  Belations  between  Grent 
Britain  and  France  (Silk).  1835.) 

SILK-WORM.    [BoMBYciDjB.] 

SILLIMANITE,  a  crystallized  tilicate  qf  alumna.  It 
occurs  in  rhombic  nrisms  imbedded  in  quarts.  Cleavage 
parallel  to  the  long  diagonal.  Colour  dark  brownish-gre)  or 
dove-brown.  Fracture  uneven,  splintery.  Specific  gravity 
3*41.  Lustre  vitreous,  nearlv  adamantine  on  the  face  of 
cleafvage.  Nearly  opaque.  Hardness  8*0  to  8*5.  Brittle 
and  easily  reduced  to  powder. 

It  is  met  with  at  Saybrook,  Connecticut,  North  America. 
It  was  at  one  time  considered  to  be  a  variety  of  anihophvl- 
lite,  but  it  is  much  harder  than  this  mineral,  and  contains 
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the  old  rad^iandfttone,  ofWn  to  a  eomidtfrftblo  and  rather 
001)1  in uoiu  eKcarptoent,  at  near  Unk  and  Ludlow. 

Orgaiiie  Contents.— Pol jpiaria,  2 ;  Crinoidea  rare ;  Con- 
chil'era  PUiomyona  rather  plentiful,  10 ;  Conohifera  Meto- 
m)ona,  1  ;  Conohifera  Brarhiopodi,  li;  Gasteropoda.  6; 
Cephalopoda  lloiu>thalaaiaoea»  3 ;  Cephalopoda  Polnhala* 
maooa,  6 ;  Crustacea,  5 ;  Annelida?!  I ;  Ftshee^  7;  Douht- 
fuU  3  (in  all  ahout  ft8  speeies). 

Looalities.^-Ludlow  ;  vicinity  of  Usk. 

Aymniry  Limeitons* 

Mineral  Charaeter.— Suhcrystalline.  argillaoeotta  lino- 
stone,  bluish-grey,  or  mottled,  as  near  Aymestry. 

Structure. — Irregularly  laminated,  or  nodular;  with 
cross  joints  nearly  rectan^ulated  to  tiie  plane  of  stratifica- 
tion. 

Aspect  of  the  Country. — Often  a  slightlT  prominent  ter- 
race on  the  woody  steep  esoarpment  of  a  niil»  capped  with 
Upper  Ludlow  rocks,  as  near  Ludlow. 

Organic  Contents. — ^Polypiaria,  12 ;  Crinoidea  rare ;  Pla- 
gimyona,6;  Mesomyona,  2;  Braohiopoda,  12;  Gastero- 
poda, 9;  Monothalamacea,  1 ;  Polythalamacea,  4;  Crusta- 
cea, 3  (in  all  about  49  species). 

Localities.— Aymestry ;  Sedgeley  near  Dudley,  3t& 

Louw  Ludlow  Mocki. 

Mineml  Character. — Argillaceous  (called  'Mudstone*), 
llght*grey,  dark-grey,  or  black,  but  weathering  to  ashen 
httee»  as  in  the  Wigmore  Valley. 

Structure. — Partially  flaggy,  in  places  the  lamination  is 
uneven  and  nodular.  In  the  lower  part%  nodules  of  black 
limestone  in  lines  of  stratification. 

Aspect  of  the  Country. — ^Toward  the  base  of  the  steep 
esoarpment  of  a  hill,  which  may  contain  the  whole  Ludlow 
formation,  as  in  the  Wigmore  Valley. 

Organic  Contents.— Poly piaria,  9 ;  Crinoidea  rare;  Pla- 
gimyona,  8 ;  Mesomyona,  2 ;  Brachiopoda,  19 ;  Gastero- 
poda, 7;  Monothalamacea?;  Polythalamaoea,  27;  Crus- 
tacea, 3 ;  Annelida,  1 ;  Fishes^  1 ;  Doubtful,  2  (in  all  about 
79  species). 

Localities.— Ludlow ;  Usk. 

Wenloek  Lim»9Um§. 

Mineral  Character.— Grey,  bluish,  or  pinkish  crystalline 
and  sttbcrystalline  limestonob  arranged  in  strata  of'^  concre- 
tionary aspect,  separated  by  much  argillaceous  matter. 

Structure.— As  above  stated,  concretionary  in  detail,  but 
atratified  on  a  large  scale  with  couaiderable  persistence  of 
the  parts.  The  ooooretionary  structure  most  remarkable  at 
top  and  bottom. 

Aspect  of  the  Country. — Usually  a  prominent  or  terraoe- 
like  escarpment,  where  the  beds  dip  moderately ;  rising  to 
insulated  hills,  where  contortions  jnevail,  as  near  Ludlow, 
Wenlock,  Malvern  Hills. 

Organic  Contents.— Polypiaria,  53;  Crinoidea,  14;  Pla- 
gtmvona?;  Mesomyona,  1;  Brachiopoda,  28 ;  Gasteropoda, 
8 ;  Monothalamacea,  2 ;  Polythalamaoea,  9 ;  Crustacea,  14 ; 
Anaelida,  1 ;   Doubtful,  2  (in  all  about  132  species). 

Localities. — Dudley;  Wenlock;  near  UsL 

Wenlock  Shale. 

Mineral  Character. — Dull  argillaceous  shale,. with  concre- 
tions of  impure  argillaceous  limestone,  much  analogous  to 
the  argillaceous  Ludlow  rocks. 

Structure.— Laminated,  with  spheroidal  calcareous  con- 
cretions, especially  toward  the  base. 

Aspect  of  the  Country.— Owing  to  the  wasting  of  the 
middle  beds,  this  shaly  mass  is  often  the  line  of  a  valley. 

Organic  Contents. — Polypiaria.  18;  Crinoidea  rare ;  Pla- 
gimyona,!;  Mesomyona?;  Brachiopoda,  33  ;  Gasteropoda, 
4 ;  Monothalamarea  ? ;  IN))ythalamacea,  S  ;  Crustacea,  2  ; 
Annelida?;  Doubtful,  2  (In  all  about  65  species).  There 
are  marine  plants  in  this  deposit,  and  we  have  seen  them 
of  a  vermilion  colour. 

Locality. — Wigmore  Valley. 

•  Careuioc  Sandstone. 

Mineral  Character. — Sandstones  of  various  colours,  more 
or  less  micaoeous,  sometimea  quartioeo  or  oonglomeritio, 
with  thin  courses  of  impure  limestone,  especiuly  in  the 
upper  part.  (Where  altered  by  igneous  acuon,  this  sand- 
stone becomes  a  sort  of  quarts  rock.) 

Structure.— Usually  laminated.  Wbera  allflred  by  beat, 
the  straiiflcation  is  nearly  or  quite  lost 

Aspect  of  the  Country.— Very  eharaeteristte  where  the 
strata  are  indurated  by  vicinity  of  tmp-iooks :  the  qnan»* 
ose  masses  then  assuming  very  pictureique  forms. 

Ofganio  Contents.— Polypianai  12;  Criaoidtaiaiw;  Pla- 


gimyona,  1  ;  Mesomyona,  3 ;  Brachiopoda,  53 ;  Gastcru- 
poda,7:  Monoihalamaces,  3;  Pulythalamacea,  6;  Cni»- 
lactsa,  8 ;   Doubtful,  2  (m  all  about  95  species). 

Mineral  Veins.— Oreen  oopperore  (Malachite) ;  thin 
strings  of  galena;  and  in  the  vicinity  of  trap  true  mineisl 
veins  occur. 

Localities^ — CaerCaradoc;  Mav  Hill;  near  Llandeilo. 

Llandeilo  Flage. 

Mineral  Character. — Hard  dark-eoloiured  flags,  some* 
times  slightly  micaceous,  frequently  calcareous. 

Structure.— ^Thinly  laminated,  parallel  to  the  stratinca- 
tion,  with  some  internal  obliaue  cleavage. 

Aspect  of  the  Country.— Not  eharacteristic,  the  strntiA- 
cation  being  commonly  very  highly  inclined  and  the  msMus 
verv  thick. 

Organic  Contents. — Polypiaria,  4 ;  Crinoidea  rare ;  PU- 
gimvoua,  1;  Mesomyona?;  Brachiopoda, 26 ;  Gasteru|>f>da. 
3  ;  ilonothalamaeea,  I ;  Polythalamaoea,  1 ;  Crustacea,  1 1 
(in  all  about  47  speeies). 

Mineral  Veins. — Occur  in  the  Ticinity  of  trap,  as  in  tlo 
Shelve  and  Corndon  district. 

Localities. — Near  Built ;  Llandeilo ;  Pembrokeshire. 

Pyrogenoiu  reeks  are  associated  with  the  Silurian  strata 
in  many  situations— as  the  Caradoo  Hills,  where  compact 
felspar  predomioau»— the  Wrekin  and  Lilleshall  Hill.  cLa- 
raeterised  by  sienitio  rooks— -Corndon,  full  of  greenstone. 
Alterations  of  stratified  rocks  by  the  contact  of  igneous 
rocks  are  common  in  the  Caradoe,  Stiperstones,  %kc.  The 
trap  roeks  near  Welshpool  are  in  places  columnar;  the 
Breiddyn  Hills  are  mostly  greenstone,  and  yield  elongstird 
dykes  m  a  north-east  direction,  which  traverse  the  new  red- 
sandstone.  Mineral  veins  (yisJding  lead-ore)  are  plentiful 
in  Lower  Silurian  rocks,  in  the  Shelve  district,  adjacent  to 
the  trap  rooks  of  Corndon,  and  the  altered  sandstones  of  the 
Stiperstones.  *  In  a  plan  of  Mr.  More's  of  Linley  Hall,  the 
chief  proprietor  of  this  district,  upwards  of  24  are  laid  down 
in  the  district  of  Shelve  alone,  excluding  the  tracts  around 
the  Bog  and  Penally :  so  that,  comprehending  the  principal 
portion  of  the  mining-ground,  we  may  say  that  it  oontains 
upwards  of  30  metalliferous  veins  which  have  been  profita- 
bly worked.'    (Murohison,  8ik  8y$L,  p.  282.) 

Voleanic  grits,  composed  of  materials  derived  ficom  ignsoui 
aetion.  and  subsequently  arranged  in  water,  are  mentioned 
by  M.  Murohison  rather  frequently.  In  the  Shelve  district 
they  are  traversed  by  lead  veins;  in  tha  Caradoe  Hills,  they 
abound,  and  were  noticed  as  '  allied  to  greeostone '  in  tbs 
Wrekin  by  Mr.  A.  Aikin.  They  eeotain  organic  remains  in 
several  places,  as  near  the  Corndon  Hills. 

On  reviewiiig  the  seriee  of  strata  comprised  in  the  Silu- 
rian System,  in  the  vicinity  of  Ludlow,  Usk,  Llandeilo,  or 
Denbighshire,  we  see  them  to  form  in  reality  one  closely 
associated  sequence  of  oceanic  deposits— apparently  accu- 
mulated with  little  local  disturbance  and  very  slight  admix- 
ture of  organie  exuvias  from  the  land.  Volcanic  eruptions 
appear  to  nave  rather  varied  than  greatly  disturbed  tins 
system  of  operations,  though  it  is  evident  they  oontributeJ 
no  small  part  of  the  granular  materials  of  the  priocipaJlr 
sedimentary  strata.  The  Ibrmation  of  limestone  is  local  :— 
where  coral  prevailed,  we  find  the  Aymestry  and  Weoluik 
limestones,  and  even  the  ealeareotis  parts  of  the  Landeilo 
rocks,  to  be  in  a  great  degree  filled  with  ooial.  The  Brscbio- 
pod  shell '  Pentamerus*  fills  some  whole  beds  of  limesione 
(near  Aymestry),  and  where  it  ie  deficient  the  lime«iuD« 
also  fails,  as  in  the  district  of  Usk.  In  their  course  froo 
Shropshire,  northward  to  Denbighshire,  Mr.  Bowman  (I^f 
porieqfihe  Britiek  Aeeodaiion  for  1840-41)  has  found  the 
general  type  of  the  Silurian  rocks  to  vary,  and  the  lins  of 
aistinction  between  it  and  the  slaty  strata  below  to  be  ei* 
tremely  obooure ;  and  similar  observatiooe  are  recorded  by 
M.  Murohison  in  the  account  which  he  gives  of  these  rocks 
in  Caermarthenshire  and  Pembrokeshire. 

Mineral  charsoter  alone  will  scarcely  suflce^  anywhera. 
ibr  any  but  an  arbitrary  (and  therefore  unsatisfliciory) 
boundary-line  between  the  Silurian  and  CVi^l^'^n  depo»its. 
It  is  extremely  probable,  perhaps  we  may  say  it  u  aiteady 
pioeed,  that  no  distinetaon  of  hisher  value  can  be  found  on 
comparing  the  organic  remains  of  these  groups.  In  Seowdoo 
(supposed  to  hm  very  low  in  the  Cambrian  series  of  ruck») 
aro  shells  and  corals,  whieh  ara  perhaps  the  same^  but  cer 
tainly  aro  congeneric  with  and  very  similar  to  '  Silurian ' 
ftissils ;  and  thero  is  really  as  great  (if  not  grsater)  difierence 
between  the  Llandeilo  and  Weolook  rocks,  in  reisaid  ta 
tanl%  than  between  the  Siknan  and  Cambrian  strata. 
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young  are  axoluded  between  the  uxteenth  and  nineteenth 
oa>s. 

'  The  lleth  of  the  Silunit  U  white,  fat,  end  agreeable  to 
many  persona  a«  food,  particularly  the  part  of  the  fl»h  near  the 
tail ;  but  on  account  of  its  being  luicioua,  aoftv  and  difficult 
to  digent,  it  is  not  reooramended  to  those  who  have  weak 
stomachs.  In  the  norihern  countries  of  Europe  the  flesh 
is  preserved  by  drying,  and  the  fat  is  used  as  lard.' 

It  appears  by  some  statements  in  the  '  Histoire  Naturelle 
des  Puissoris,*  that  the  present  fish  is  so  voracious,  that  it 
has  been  known,  in  several  instances,  to  devour  children; 
and  in  one  instance  the  body  of  a  woman  was  found  in  one 
of  these  fishes. 

Several  examples  of  tho  restricted  genus  *8iluras  are 
found  in  Asia. 

Cuvier  separates  from  the  typical  Siluri,  as  a  genus,  the 
Siiurui  mystui  of  Linnsus,  and  some  others,  on  account  of 
the  compressed  form  of  the  body,  and  the  dorsal  fin  having 
a  strong  bony  spine  in  front,  which  is  denticulated  on  the 
hinder  margin.  The  body  is  deeoest  near  the  middle,  but 
tapers  somewhat  suddenly  towaros  the  extremities.  The 
head  is  small  and  depressed,  and  the  eyes  are  placed  low 
down. 

The  species  upon  which  Cuvier  founds  this  genus— to 
which  he  applies  tho  name  ScAi/^e— Are  found  in  the  Nile, 
but  there  are  others  described  in  this  author's  great  work 
on  fishes,  one  of  which  is  found  at  Senegal  and  another  in 
India. 

(}enu8  Cetopsis.—Thxi  genus  is  founded  by  Agassix  on 
certain  species  found  in  Brazil,  which  in  their  aflSnities  ap- 
proach the  genus  Silurui,  but  are  distinguished  by  the  ex- 
tremely small  size  of  their  eyes.* 

Qenus  Ba^rut^  Cuvier. — The  species  of  this  genus  are 
distinguished  from  those  of  the  genus  Si/urus,  as  restricted, 
by  theirpossessing  an  adipose  fin  on  the  hinder  part  of  the 
back.  Tne  body  is  naked — that  is,  unprovided  with  bony 
plates— and  the  mouth  is  provided  with  barbules,  the  num- 
ber of  which,  varying  in  different  species,  has  been  selected 
for  the  minor  divisions  of  the  group.  Numerous  species 
are  found  in  the  Indian  and  African  rivers. 

Genus  Pimelodut,  Lac6p. — Differs  from  Bagnu  in  having 
no  teeth  on  the  vomer ;  the  palatines  however  are  often  pro- 
ridcil  with  teeth.  The  species  vary  much  in  the  number  of 
their  barbules,  and  in  the  form  of  the  head,  which  is  often 

grotected  by  a  bony  plate,  and  a  large  bony  plate  is  situated 
etween  that  on  the  head  and  the  dorsal  spine;  similar 
bony  plates  on  the  head  however  are  observable  in  many  of 
tho  species  of  the  preceding  genus.  The  species  of  Pime- 
todui  are  very  numerous,  and  are  found  both  in  the  Old  and 
New  World.  Numerous  species  are  described  from  North 
America,  others  are  found  in  South  America,  and  the  rivers 
of  India  also  furnish  numerous  examples. 

Genus  Phractocephalus,  Agassiz.~Thi8  genus  contains 
but  one  species,  an  inhabitant  of  the  Brazils ;  its  generic 
distinction  consists  in  its  possessing  some  incomplete  osseous 
rays  enchased  in  the  upper  margin  of  the  adipose  fin.  The 
bead  is  depressed  and  covered  by  a  deeply  sculptured  bony 
plate ;  a  second  bony  plate,  of  a  transverse  oval  form,  is 
situated  in  front  of  the  first  dorsal  fin.  The  branchioste- 
gnus  rays  are  nine  in  number,  and  tho  mouth  is  provided 
with  six  barbules. 

Genus  Ptatystoma^  Agassix,  is  composed  of  several  South 
American  species  of  Snuritke  which  have  the  muzzle  de- 

Sressed,  and  are  remarkable  for  the  ^at  number  of  their 
raiichiO!»te{;ous  rays,  which  amount  m  some  to  fifteen  in 
number.  Some  of  the  species  attain  a  large  size,  there 
being  specimens  in  the  Paris  Museum  as  much  as  five  feet 
in  length,  and  they  have  been  seen  of  still  greater  bulk. 

Genus  Gaieichthys,  Cuv.  and  Val. — ^This  genus  is  nearly 
allied  to  Bagnu,  but  distinguished  by  the  head  being  round 
and  unprotected  by  any  distinct  bony  plate :  the  branchios- 
tegous  rays  are  six  in  number.  Some  possess  six  barbules, 
and  others  have  four.  One  species  is  found  at  the  Cape 
of  Good  Hope,  a  second  is  said  to  be  found  both  in  North 
America  and  at  Rio  Janeiro ;  several  species  occur  in 
Brazil,  and  the  Ganges  also  furnishes  a  species  of  the  pre- 
sent genus. 

Genus  Sffundia^  Cuv.  and  Val.— 'This  genus  is  founded 
upon  a  fish  from  the  Ganges,  which  has  the  head  small  and 
smooth,  a  very  small  adipose  fin,  and  a  long  anal  fin.  It 
has  but  two  barbules,  and  they  are  very  small ;  the  bran- 

•  Sr<>  iU«  p»ti  oo  lehthjolafy  of  tb«  'VuTBfa  of  MM.  9pix  nd  llar> 


ehioitegottt  rayt  are  twelve  in  number ;  the  teeth  are  longer 
and  leM  abundant  than  nsual  in  the  Silundt^*  Tlie  only 
apedes  known  {Silundia  Gan^eiioa,  Cuv.  and  Val.;  Ptme- 
lodui  SUtutdia  of  Hamilton)  m  said  to  be  very  oonsaion  at 
the  mouth  of  the  Ganges,  and  to  be  much  esteemed  for 
food. 

Genua  Ariuit  Cuv.  and  Val.— Contaiiu  many  apeeiea  of 
Silurids,  allied  to  the  Sagri,  but  distinguished  by  their 
palatine  teeth  forming  two  diatinct  and  widely  aeperated 
masses.  In  some  species  the  teeth  are  minute  and  den««« 
like  the  pile  on  velvet,  or  like  the  teeth  of  a  carding-machine, 
and  in  others  the  palate  is  furnished  with  teeth  in  the 
rounded  form  of  paving-stones,  iiutead  of  having  them 
pointed.  Species  of  this  getius  are  found  in  the  tropknl 
portions  of  both  continents,  and  also  in  North  America. 

Genus  AuehempUrw^  Cuv.  and  Val.— May  be  dtstin- 
guisbed  from  other  genera  which  possess  the  aaipoie  fin  by 
the  small  size  of  tlie  head,  the  very  minute  siaeof  the  teeth, 
and  there  being  five  branchiostegous  rays.  It  evinces  an 
affinity  with  Pimtlodut  in  having  no  palatine  teeth,  end  in 
the  number  and  form  of  the  maxillary  barbules.  The  first 
dorsal  is  situated  very  forward,  a  circumatanee  which  sug- 
gested the  generic  name.  The  bony  shield  whieh  covers 
the  upper  surface  of  the  head  is,  in  the  flshee  of  this  genus, 
united  by  a  suture  with  the  dilated  bony  nuchal  plates.  AU 
the  known  species  are  firom  the  tropical  portions  of  South 
America. 

Cvenus  Traehely(ipteru9.'-'Th»  genus  is  founded  by 
MM.  Cuvier  and  Valenciennes,  upon  a  small  Silurian  from 
Cayenne,  in  whieh  there  ia  no  adipose  fin ;  the  teeth  are 
fine,  like  the  pile  of  velvet,  and  the  palate  is  destitute  of 
teeth  ;  the  barbules  are  six  in  number.  The  head  is  some- 
what short,  and  protected  by  a  stout  bony  shield,  which  is 
united  almost  immediately  with  the  dorsal  on  account  of 
the  shortness  of  the  interparietal  plate^  and  almost  rudtmen* 
tary  state  of  the  ehevrwh  placed  generally  in  front  of  the 
spiny  rays  of  the  donal  fin ;  the  pectoral  fins  are  inserted 
as  it  were  under  the  throat 

Genus  ^vpopA/Aa/mt«ff(Spix),  Cut.  and  Val.— This  genus 
is  composed  of  but  few  species,  and  these  are  from  the  tropi- 
ca] portions  of  South  America.  The  principal  characters 
are: — Mouth  destitute  of  teeth ;  eyes  placed  very  low  down 
near  the  angle  of  the  mouth ;  branchiostegous  rays  fourteen 
in  number;  body  furnished  with  an  adipose  fin. 

Genus  i4g«ntftom«(Lac6p^de),  Cuv.  and  Val. — ^Thts  genus 
is  thus  characterised  in  the '  R^gne  Animal  :* — Characters  the 
same  as  in  PimeloduM,  excepting  that  there  are  no  barbules 
properly  so  called.  In  some,  the  maxillary  bone,  instead  of 
being  prolonged  into  a  fleshy  and  flexible  barbule,  assumes 
the  form  of  a  projecting  denticulated  born.  In  others  this 
bone  does  not  project,  but  is  concealed  under  the  skin ;  the 
dorsal  and  pectoral  spines  are  but  little  apparent.  All  I  be 
species  are  from  South  America. 

Cvenus  Synodonh'9,  Cuv. — This  genus  is  composed  of 
Silurians  found  in  the  Nile  and  Senegd,  which  have  an 
adipose  fin,  the  muzzle  narrow,  and  terminated  by  an 
ethmoid  which  supports  two  small  intermaxillary  bones 
armed  with  bristle-like  teeth ;  the  lower  jaw  composed  of 
two  short  and  slender  rami,  bearing  in  front  a  mass  of  teeth 
which  are  in  the  form  of  very  slender  laminse  and  closely 
packed — each  of  these  teeth  is  attached  to  the  jaw  by  a 
flexible  and  very  slender  stalk.  The  stout  bony  plate  which 
covers  the  head  is  joined  to  the  nuchal  plate,  and  this  extends 
to  the  first  spine  of  the  dorsal  fin,  whicn  is  of  very  large  sue, 
and  in  this  respect  resembles  the  first  spine  of  the  pectorsl 
fins.  The  inferior  barbules,  and  sometimes  the  maxillary 
barbules,  have  small  lateral  branches. 

(}enus  DotM,  Lae6p^le.—  The  species  of  this  genus  are 
distinguished  by  the  lateral  line  being  armed  with  bony 
plates,  which  are  carinated,  and  terminate  in  a  spine.  They 
have  a  second  adipose  dorsal  fin,  and  the  foremost  spuie  of 
the  pectoral  and  anterior  dorsal  fins  is  very  large  and  deeply 
serrated.  Osseous  plates  cover  the  upper  surfooe  of  the 
head  and  extend  to  the  dorsal  fin,  and  tne  humoral  bone  is 
produced  backwards  and  pointed. 

These  may  be  regarded,  say  the  authors  of  the '  Histoire 
Naturelle  des  Poissons,*  as  the  most  powerfblly  armed  of 
all  the  Silurida;  thus  the  Spanish  oolonisU  in  South 
America  have  given  to  them  the  name  Maia-eaiman  (or 
Crocodile- killer),  because  it  often  happens  that  when  thcv 
are  swallowed  by  these  large  reptiles,  the  msophogus  and 
phaiynx  of  those  animals  are  so  lacerated  by  tne  spines  of 
the  Silurus  aa  to  cause  death.   Strabo  also  (p.  824,  Casaub. 
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attributes  timiiar  power  to  certain  fisheft  of  the  Nile,  which 
be  called  ehoertu  (xo<fMc),  and  which  are  6U|>poied  by  some 
natutaltsts  to  belong  to  the  modern  genus  SynodoniiM, 

The  genus  DoraM  is  divided  into  two  sections  on  account 
of  the  structure  of  the  mouth.  In  some  it  is  situated  at  the 
end  of  a  depressed  muzzle,  and  is  provided  with  two  broad 
bands  of  delicate  teeth,  both  in  the  upper  and  lower  jaws. 
In  others  the  opening  of  the  mouth  is  situated  on  the  under 
side  of  a  oonical  muasle,  and  the  opening  is  of  a  circular 
fcrm — ^here  the  teeth  are  either  wanting  or  are  hardly 
visible;  the  maxillary  barbules  are  sometimes  furnished 
with  small  lateral  branehes.  To  the  first  of  these  sections 
belongs  the  Si/tirwt  caaiaUu  of  Linnsdus,  a  species  found  in 
the  rivers  of  Guiana. 

A  species  of  Dorag,  described  by  Dr.  Hancock,  in  the 
fourth  volume  of  \h%  ZoohgicaUournul^  p.  241,  under  the 
name  of  2>.  coiiaius,  is  a  native  of  Demerars,  where  it  is 
called  \he Mat-head  Haasar:  it  possesses  the  singular  property, 
•ays  Dr.  Hancock,  of  deserting  the  water,  and  travelling 
o\er  land.    'In  these  terrestrial  excursions  large  droves  of 
the  species  are  freauently  met  with  during  very  dry  seasons, 
fur  it  is  only  at  such  periods  that  they  are  compelled  to  this 
dangerous  march,  which  exposes  them  as  a  prey  to  many 
and  such  various  enemies.    When  the  water  is  leaving  the 
pool  in  which  they  commonly  reside,  the  VarroieM  (a  species 
of  Eiox,  linn.),  as  well  as  the  second  species  of  Hassar,  to 
which  I  shall  presently  refer,  bury  themselves  in  the  mud, 
while  all  the  other  fishes  perish  for  want  of  their  natural 
element,  or  are  picked  up  by  rapacious  birds,  &c.  Th^JkU- 
head  Hauars,  on  the  contrary,  simultaneously  quit  the 
place,  and  march  over  land  in  search  of  water,  travelling  for 
a  whole  night,  as  is  asserted  by  the  Indians,  in  search  of 
theix  object.    I  have  ascertained  by  trial  that  they  will  live 
many  hours  out  of  water,  even  when  exposed  to  the  sun*s 
rays.    Their  motion  over  land  is  described  to  be  somewhat 
like  that  of  the  two-footed  lizard.    They  project  themselves 
forwaiYls  on  their  bony  arms  by  the  elastic  spring  of  the  tail 
exerted  sideways.    Their  progress  is  nearly  as  fast  as  a  man 
will  leisurely  walk.    The  strong;  scuta  or  bands  which  en- 
velope their  body  must  greatly  nicilitate  their  march,  in  the 
manner  of  the  plates  under  the  belly  ir  serpents,  which  are 
raised  and  depressed  by  a  voluntary  pw.«rer,  in  some  mea- 
sure performing  the  office  of  feet.    It  is  said  that  the  other 
species,  the  round-head  {Callichthye  liUoralie,  Hancock), 
has  ao(  been  known  to  attempt  such  excursions,  although 
at  IS  capable  of  living  a  long  time  oat  of  its  element ;  but,  as 
I  before  observed,  it  buries  itself  in  the  mud  in  the  manner 
of  the  yarroiot,  when  the  water  is  drying  up. 

'  The  Indians  say  these  fishes  carry  water  within  them 
for  a  supply  on  their  journey.  There  appears  to  be  some 
truth  in  this  statement ;  for  I  have  observed  that  the  bodies 
of  the  Hoieart  do  not  get  dry,  like  those  of  other  fishes,  when 
taken  out  of  the  water ;  and  if  the  moisture  be  absorbed,  or 
they  are  wiped  dry  with  a  cloth,  they  have  such  a  power  of  se- 
cretion that  they  become  instantly  moist  again.  Indeed  it 
is  scarcely  possible  to  dry  the  surfiiee  while  the  fish  is 
living.* 

Both  the  species  of  Hassar  here  mentioned,  it  appears, 
make  nests  in  which  they  lay  their  eggs  in  a  flattened  cluster, 
nod  cover  them  over  most  carefully.  This  care  does  not  end 
here.  They  remain  by  the  side  of  the  nest  till  the  spawn  is 
hatched,  with  as  much  solicitude  as  a  hen  guards  her  eggs ; 
both  the  male  and  female  Hassar^  fo*'  they  are  monogamous, 
steadily  watching  the  spawn,  and  courageously  attacking 
any  assailant.  Hence  the  negroes  frequently  take  them  by 
putting  their  hands  into  the  water  close  to  the  nest;  on 
agitating  which,  the  male  Hassar  springs  furiously  at  them, 
and  is  thus  captured. 

*  Tlie  round'head  forms  its  nest  of  grass ;  iheflai-liead,  of 
leaves ;  both  at  certain  seasons  burrow  in  the  oank ;  they 
lay  their  eggs  only  in  wet  weather.  I  have  been  surprised 
to  observe  the  sudden  appearance  of  numerous  nests  in  a 
morning  aHer  rain  occurs,  the  spot  being  indicated  by  a 
bunch  of  froth,  which  appears  on  the  surface  of  the  water 
over  the  nest ;  below  this  are  the  eggs,  placed  on  a  bunch  of 
fallen  leaves  or  grass,  if  it  be  the  littoral  species,  which  they 
cut  and  collect  together.  Bv  what  means  this  is  effected 
seems  rather  mysterious,  as  the  species  are  destitute  of  cut- 
ting teeth.  It  may  possibly  be  by  the  uise  of  their  serrated 
arms,  which  form  the  first  ray  of  the  pectoral  fins.' 

Genus  CaUichihys,    linn.— The  soecies  of  this  genus 
have  the  body  almost  entirel;^  covered  by  large  bony  plates, 
these  forming  four  longitudinal  ranges,  two  on  each  side 
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the  head  is  also  protected  bv  bony  plates ;  the  mouth  is  but 
slightly  cleft,  and  provided  with  four  long  barbules ;  the 
second  dorsal  has  a  bony  spine  in  front ;  the  foremost  ray 
of  the  pectoral  fins  is  strong,  but  that  of  the  anterior  dorsal 
is  comparatively  feeble  and  short.  The  species  of  Callichthys 
appear  to  be  confined  to  the  tropical  portions  of  South 
America.    [Callichthys.] 

Grenus  Arges,  Cuv.  and  Val.— The  principal  characters  of 
this  genus  are — teeth  bifid  at  the  extremity,  and  with  the 
points  curved  inwards;  palate  destitute  of  teeth;  opening  of 
the  mouth  large ;  maxillary  barbules  two  in  number ;  an- 
terior dorsal  fin  small,  and  with  the  front  ray  feeble ;  adipose 
fin  long ;  the  other  fins  with  the  outer  rays  prolonged  into 
a  filament. 

The  species  which  forms  the  type  of  this  genus  (Arges 
sabalo,  Cuv.  and  Val.)  is  a  small  fish  about  eight  inches  in 
length,  which  was  brought  by  Mr.  Pentland  from  Upper 
Peru,  being  found  in  the  neighbourhood  of  the  mission  of 
Santa  Anna,  at  a  height  of  from  4500  to  4800  French 
metres  above  the  level  of  the  sea.  The  specimen  was  given 
to  M.  Valenciennes,  who  prized  it  much,  since  it  threw  a 
light  on  the  affinitiesof  a  fish  described  by  Humboldt,  under 
the  name  Pimelodus  Cyelopum,  relating  to  which  that 
author  has  given  such  an  interesting  account.  The  Pirns' 
lodus  Cydhpum,  which  M.  Valenciennes  thinks  most  pro- 
bably belongs  to  the  present  genus,  is  about  four  inches  in 
length,  and  is  found  in  lakes  at  the  height  of  3500  metres 
above  the  level  of  the  sea.  But  the  most  remarkable  cir- 
cumstance relating  to  these  fishes  is  that  they  are  fre- 
quently ^ected  in  the  eruptions  from  the  volcanoes  of  the 
kingdom  of  Quito,  and  in  such  quantities  that  the  fetid 
odour  arising  from  their  putrefaction  was  perceived  at  a 
great  distance,  and  the  putrid  fevers  which  prevailed  in 
those  districts  were  attributed  to  the  miasmata  they  pro- 
duce. These  fishes  sometimes  issued  from  the  crater  of  the 
volcano,  and  sometimes  from  lateral  clefts,  but  constantly  at 
an  elevation  of  from  5000  to  5200  metres  above  the  level  of 
the  sea.  In  a  few  hours  millions  are  seen  to  descend  liom 
Cotopai^i,  with  great  masses  of  cold  and  fresh  water. 

The  genus  Brontes,  Cuv.  and  Val.,  is  founded  upon  a  fish 
possessing  all  the  characters  of  the  preceding  genus  (and 
which,  it  appears,  like  the  Pimelodus,  is  thrown  out  from 
the  volcanoes  of  Cotopaxi),  but  which  differs  in  having  no 
adipose  fin. 

Genus  Astrobleput,  Cuv.  and  Val.,  consists  of  but  one 
species  (the  AstroMepus  Grixalvii  of  Humboldt).  This 
fish  possesses  all  the  characters  of  the  genus  Brontes,  hav- 
ing, like  it,  the  head  depressed,  the  eyes  directed  upwards, 
a  single  dorsal  fin,  the  external  rays  of  the  fins  prolonged 
into  a  filament,  and  four  branchiostegous  rays,  but  it  pos- 
sesses no  ventral  fins.  This  fish  is  found  at  Kio  de  Palace, 
near  Papayana,  where  it  is  known  by  the  name  pescado 
negro;  it  attains  about  fifteen  inches  in  length. 

Genus  Heterobranchus,  Geoff.— Here  the  head  is  fur- 
nished with  a  rough  bony  shield,  which  is  flat  and  broader 
than  in  the  other  Silurians,  on  account  of  the  lateral  laminse 
furnished  by  the  frontals  and  parietals,  which  cover  the 
orbital  and  temporal  bones.  The  operculum  is  still  smaller 
than  in  the  preceding  fishes,  and  what  chiefly  distinffuisbes 
these  flashes  from  others  of  the  family  is,  that,  besides  the 
ordinary  branchiee,  they  have  an  apparatus  ramifying  like 
the  branches  of  a  tree  adhering  to  the  upper  branch  of  the 
third  and  fourth  branchial  rays;  the  branchiostegous  rays 
vary  from  eight  or  nine  to  fourteen  or  fifteen  in  number. 
The  pectoral  spine  is  strong  and  denticulated,  but  there  is 
no  bony  spine  to  the  dorsal  fin.  The  body  is  elongated  and 
naked,  and  the  dorsal  and  anal  fins  are  greatly  extended  in 
the  longitudinal  direction.  The  barbules  are  eight  in  num- 
ber. Ae  species  inhabit  the  rivers  of  Africa,  and  some 
of  those  of  Asia. 

In  some  species  the  long  dorsal  fin  is  .supported  through- 
out by  rays ;  these  constitute  the  subgenus  Clarias,  Val. ; 
and  in  others  there  is  a  dorsal  fin  supported  by  rays,  and  a 
second  behind  this,  which  is  adipose.  To  them  the  term 
Heterobranchus  is  restricted  in  tne  Histoire  Naturelle  des 
Mesons. 

Genus  Saccobranchus,  Cuv.  and  Val.— This  genus  is 
founded  upon  the  Silunis  Singio  of  Hamilton's  *  Fishes  of  the 
Ganges,'  which  possesses  some  interestins:  peculiarities  in  its 
internal  orj^anixation,  pointed  out  bv  Mr.  Wyllie,  in  the '  Pro- 
ceedings of  the  Zoological  Society,  for  Ma v,  1840. 

Genus  Plotosus,  Lac^p^de,  is  distinguished  by  the  elon- 
eated  form  of  the  body  and  the  possession  of  two  dorsal  fins, 
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the  hindemoft  being  Btmported  hj  rays  es  veil  as  tbe'other. 
The  head  it  protected  by  a  bonv  plate,  the  lips  are*fleshy 
and  pendent,  the  jawt  are  fumisned  with  strong  and  conical 
teeth,  and  the  vomer  with  rounded  teeth.  The  species  in- 
habit India. 

Genus  Atpredo,  Linn. — The  flahes  of  this  genus,  aays 
Cuvier,  present  very  singular  charaeters,  particularly  in  the 
flattening  of  the  head  and  in  the  dilatation  of  the  anterior 

Krtion  of  the  trunk,  which  chiefly  arises  fVom  that  of  the 
nea  of  the  shoulder ;  in  the  proportionate  length  of  the 
tall ;  in  the  small  sise  of  their  eyes,  which  are  placed  in  the 
upper  aurfkce  of  the  head.  Tlie  intermaxillaries  aro  situated 
under  the  ethmoid,  directed  backwards,  and  aro  only  fur- 
nished with  teeth  in  their  hinder  margin.  But  the  most 
ataiking  character  consists  in  thero  being  no  power  of  motion 
in  the  operoulum,  a  character  which  distinguishes  the  pre- 
aeiit  genus  from  all  other  oeseous  fishes.  The  brancnial 
opening  consists  of  a  simple  slit  in  the  skin  under  the  ex- 
ternal edge  of  the  head,  and  the  branchiostegous  membrane 
is  provided  with  five  rays ;  the  dorsal  fin  is  of  moderate  size ; 
the  anal  is  long;  the  tail  moderate,  and  the  adiooscfiu  is 
wanting:  the  whole  of  the  body  is  smooth  and  without  bony 
plates.  The  species  aro  found  in  the  tropical  parts  of  South 
America. 

^  Genus  CAnca,€uv.  and  Val.,  which  is  the  next  in  succes- 
sion in  the  Histoire  de9  /biMoiM,  is  founded  upon  the  Pta- 
iyHaeun  Chaca  of  Buchanan  Hamilton.  It  inhabits  the 
rivers  of  India. 

The  genus  Si9or  is  also  founded  upon  a  single  species 
described  (under  the  name  Sucr  rhabdophorui)  by  the 
author  just  mentioned,  in  his  Fishes  q/*  tfte  Ganges, 

Genus  Loricaria. — Linnnus  gave  this  name  to  a  group 
of  SiluridtB  distinguished  by  the  head  and  body  beine  co- 
verod  throughout  by  large  angular  bony  plates;  they  differ 
moreover  from  certain  other  Siluri  which  have  the  body 
.protected  by  plates  (such  as  CaUichthys  and  Doras),  in  having 
the  opening  of  the  mouth  on  the  under  side  of  the  muzzle, 
in  this  respect  approaching  the  genus  Sunodontis.  The 
intermaxillaries  aro  small  and  suspended  beneath  the 
muzzle,  and  the  mandibles  are  transverse  and  not  united; 
they  are  furnished  with  long  and  slender  teeth,  and  these 
are  flexible  and  terminate  in  a  hook.  The  mouth  is  en- 
circled by  a  large,  circular,  membranous  veil;  the  pha- 
ryngeal hones  are  furnished  with  numerous  teeth  rounded 
like  pttving-stones.  The  true  opercula  are  fixed  as  in 
Asprech,  but  two  small  external  plates,  which  are  movable, 
appear  to  take  their  place.  The  branchiostegous  rays  are 
four  in  number.  The  first  ray  of  the  dorsal,  pectoral,  and 
anal  fins  is  in  the  form  of  a  strong  spine. 

This  genua  is  subdivided  into  two  subgenera.  In  the 
one  {Hypostomus,  Lac6p),  there  are  two  dorsal  fins;  the 
hinder  one  is  small  and  provided  with  but  one  ray.  Tlie 
labial  veil  u  covered  with  papillsD,  and  provided  with  a  small 
barbule  on  each  side.  The  belly  is  not  protected  by  plates. 
The  species  are  found  in  the  rivers  of  South  America.  In 
the  second  subgenus,  to  which  Lac^pdde  restricts  the  term 
Loricaria^  there  is  but  one  dorsal  fin ;  the  labial  veil  is  fur- 
nished with  several  barbules,  and  sometimes  beset  with 
Yiilosities ;  the  belly  is  protected  by  plates.  The  species  of 
this  section  are  also  found  in  South  America. 

SILVA  Y  FIGUERO'A,  GARCIA  DE.  was  born  of 
illustrious  parenU  at  Badajoz,  in  1574.  At  tlie  age  of 
fifteen  his  father  sent  him  to  court,  where  he  enterer?  the 
household  of  Philip  II.  as  page.  He  then  joined  the 
Spanish  army  in  .Flanders,  where  he  greatly  distinguished 
himself,  and  obtained  the  command  of  accompany.  Having 
aubsequently  shown  some  talent  for  diplomacy,  he  was  de- 
spatched by  Philip  III.  on  an  embassy  to  Shah  Abbas,  king 
of  Persia,  who  was  willing  to  conclude  a  treaty  of  commerce 
with  Spain.  Stlva  embarked  for  Croa,  where  he  arrived  in 
1614;  but  the  governor  of  that  place,  who  was  a  Portu- 
guese, fearing  lest  Silva's  mission  should  lead  to  an  inquiry 
into  the  administration  of  the  Spanish  possessions  in  India, 
throw  every  impediment  in  his  way,  and  refused  to  provide 
him  with  a  vessel  and  money  to  prosecute  his  journey,  as  he 
was  ordered  to  do.  Impatient  at  the  delay,  Silva  embarked 
on  board  a  native  vessel  and  sailed  for  Ormuz,  which  port 
he  entered  on  the  1 2th  of  October,  1617.  Thence  he  sailed 
to  Bandel  (Bender  Abassi)  in  the  dominions  of  the  Sliah, 
when  he  was  well  received.  He  reached  Ispah&n  on  the 
18th  of  April,  16)8,  by  the  then  usual  route  of  Lar  and 
Shir&z.  Afier  a  short  residence  in  the  latter  place,  Silva 
■tarted  for.Kamln,  or  Casbin.  where  Shah  Abb&a  was 


then  liolding  his  court,  who  received  him  with  emy  mark 
of  ^listinotion,  but  would  not  hear  his  message  until  he  had 
himself  returned  Aq  Ispahfcn.  wliere  he  directed  Silva  to 
watt  till  his  arrival.  Aoeordingly,  after  a  atay  of  two 
months  at  Kaswin,  the  Spanish  envoy  returned  to  Ispa- 
h&n,  where  Shah  Abb4a  arrived  ahorily  after,  in  July, 
1619.  He  granted  Silva  an  audience;  but  though  he  ma- 
nifested a  wish  to  conclude  a  commercial  troaty,  and  to  be 
upon  flriendly  terms  with  Spain,  the  Shah  refused  to  sub- 
scribe to  two  conditions  stipulated  by  the  ambassador  of 
Phflip  III.,  namely,  that  he  should  restore  some  fortre^tses 
belonging  to  Grmus,  which  he  had  lately  seized ;  and  that 
he  should  exclude  all  other  European  nations  from  trading 
with  his  dominions.  The  negotiations  for  the  treaty  being 
thus  suspended,  Silva  left  Ispahim  on  the  25th  of  August, 
1619,  and  returned  by  the  same  route  toQoa,  where  he 
landed  in  November,  168e.  From  Goa  he  sailed  to  Spain, 
where  he  died  in  1628. 

During  his  rosidence  in  Persia  Silva  wrote  an  itinerary  of 
his  travels,  with  an  account  of  such  events  aa  came  within 
his  observation  ;  and  a  aketch  of  the  manners  and  customs 
of  the  inhabitants  of  that  empire.  This  work  was  never 
printed  in  the  original  Spaniih,  though  a  Freneh  translation 
appeared  in  1667,  under  the  title  of  *  L'Amhassade  de  Don 
Garotas  de  Silva  Figueroa  en  Perse,  contenant  la  Politique 
de  ceGkaiid  Empire,  lesMmurs  du  Roi  Shah  Abbas»  et  une 
relation  ezacte  de  tons  les  Lieux  de  la  Peiie  et  des  Indes  oi^ 
cet  Ambassadeur  a  M  Tespaoe  de  huit  anne^s  qu'il  y  a  de- 
meur6,'  parM.  Wicqfort,  Paris,  1667,  4to.  It  is  one  of  the 
best  accounts  of  Persia  that  we  possess,  and  is  much  com- 
mended by  Chard  in.  During  his  residence  in  Goa  Siiva 
also  made  an  abridgment  of  Spanish  history,  which  appeared 
at  Lisbon  soon  after  his  death :  '  Breviarium  Histories 
HispaniesB^*  Lisbon,  1628,  4to.  A  Latin  letter  of  his,  dated 
Ispahan,  1619,  and  addressed  to  the  Marquis  of  Bedmar,  in 
which  he  gave  a  short  account  of  his  travels,  was  also  pub- 
lished at  Antwerp:  '  Gareise  Silva  Figueroa,  Philippi  III. 
Hispaniarum  Indiarumque  Regis,  ad  Persarum  Reg  em  Le- 
gati.  de  Rebus  Persarum  Epistola,'  Antw.,  1620,  8vo. 

SILVER,  a  metal  which  has  been  well  known  and  highly 
valued  from  the  remotest  period --cireumstauces  which  are 
readily  explained  by  the  facts  of  its  occurring  frequently 
native,  and  possessing  great  lustre  and  fitne^a  for  immediate 
use  without  being  subjected  to  any  metallurgic  proce^. 

OmqfSUm^r, 

Native  Silver, — This  occurs  crystallized,  arborescent,  or 
dendritic,  capillary,  reticulated,  granular,  and  massive.  The 
primary  form  of  the  crystal  is  a  cube.  It  has  no  deavai^c 
Fracture  hackly.  Colour  white,  but  externally  offcn 
blackish,  owing  probably  to  the  presence  of  a  little  sulphur. 
Hardness  2' 5  to  3.  Lustre  metallic.  Colour  pure  while. 
except  when  tarnished.  Streak  shining.  Opaque.  Sporidr 
gravity  10*47.  Malleable,  but  commonly  less  so  than  pure 
silver,  probably  owing  to  an  admixture  of  other  roetal«. 
Soluble  in  nitric  acid,  and  the  solution  colourless  when 
pure,  but  blue  if  copper  be  present;  and  if  antimonv.  a 
white  substance,  and  if  gold,  a  black  one  remains  un(li>- 
solved.     Fuses  into  malleable  j[lobules  before  the  blowp^e. 

Native  silver  is  met  with  in  most  parts  of  the  world .  m 
the  British  Isles,  Germany,  Hunfi^ry,  in  the  north  ot 
Europe,  but  especially,  and  in  largest  quantity,  in  M e\h  o 
and  South  America.  Silver  occurs  in  mixture  or  cuni- 
bination  with  other  metals,  as  already  hinted  at.  The  fubt 
compound  of  this  nature  we  shall  describe  is 

Antimonial  Silver.  Stibiuret  qf  Silver, — This  occurs  in 
cr}'stals.  in  grains,  and  massive. 

Primary  form  of  the  crystal  a  right  rhombic  prisn:. 
Cleavage  parallel  to  the  terminal  plane  and  short  diagonal 
of  the  prism.  Fracture  uneven.  Colour  silver  whit**,  or. 
when  tarnished,  yellowish  white.  Streak  silver  ishrie. 
Lustre  meUUic.  Opaque.  Slightly  malleable.  Easilv 
frangible.     Hardness  3*5.    Specific  gravity  9*44  to  9*  b. 

Before  the  blow-pipe  on  charcoal  readily  melts,  with  the 
formation  of  white  antimonial  vapour,  into  a  greyish  globttle. 
which  is  not  malleable,  but  eventuidly  pure  silver  i^  ob- 
tained. It  is  not  totally  soluble  in  nitric  acid,  oxide  of 
antimony  remaining  undissolved. 

The  Massive  Varieties  are  amorphous,  and  have  a  gra- 
nular or  foliated  structure. 

Antimonial  silver  is  found  in  cUy-slate  at  Andieasberg  :a 
the  Harz ;  in  Baden ;  near  Guadalcanal  in  Spain ;  ai  8*aU- 
burg;  and  at  AUemont  in  France. 
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According  to  Rose,  it  yielded — 

Sulphur 

21-95 

Silver 

26-40 

Antimony     . 

39-14 

Copper          .            .           . 

1-06 

Iron 

* 

0-62 

I 


99-17 

Sulphurel  qf  Silver  and  a  little  Iron.  Biegsamer  Sil- 
bergkmz,^Qezyxx%  crystalline  and  massive.  Crystals  small 
and  tabular.  Cleavage  parallel  to  the  terminal  planes. 
Colour  nearly  black.  JLustre  mitallic.  Very  soft.  Readily 
separable  into  thin  flexible  laminsB. 
Found  only  in  Hungary  and  at  Freiberg. 
According  toWollaston,  this  mineral  (which  is  extremely 
rare)  consists  of  sulpburet  of  silver  with  a  little  iron. 

Sulphurei  qf  Silver  and  Iron,  Stembergite.  Flexible 
Sulphuret  of  Silver. — Occurs  crystallized.  Primary  form 
a  right  rhombic  prism.  Cleavage  parallel  to  the  terminal 
plane,  distinct.  JLaminoD  very  flexible.  Colour  dark-brown, 
oAen  with  a  blue  tarnish.  Streak  black.  Lustre  metallic. 
Hardness  1*0  to  1*5.     Specific  gravity  4-2  to  425. 

It  is  found  at  Johanngeorgenstadt,  Schneeberg,  and  Jo- 
achimstahl  in  Bohemia,  with  other  silver-ores. 

A  specimen  from  the  last-mentioned  locality  yielded,  ac- 
cording to  the  analysis  of  Zippe — 

Sulphur         ...  30 

Silver  .  .  33-2 

Iron  ...  36* 

•   99-2 

Brittle  Sulphuret  of  Silver,  Antimony,  and  Iron.  Brittle 
Silver  Glance,— OccMn  crystallized.  Primary  form  a  right 
rhombic  prism.  Crystals  commonly  macli^.  Fracture 
usually  conchoidal,  with  a  shining  metallic  lustre.  Colour 
dark  grey  or  iron-grey.  Hardness  20  to  3.  Specific 
gravity  5*9  to  6*4. 

It  is  found  in  Saxony,  Bohemia,  Hungary,  Siberia,  and 
Mexico. 

Analysis  of  a  specimen  from  Frteberg  by 


Sulphur 
Silver 

KUprath. 
12 
66-5 

Rom. 

16*42 

68*54 

Antimony  . 
Iron    . 

10' 
5- 

14-6B 
0-00 

Copper 

0-5 

0-64 

100-28 

Sulphuret  qf  Silver  and  Copper.    Silberkup/erglanz.^ 
Occurs  massive.     Compact.    Fracture  brilliant,  granular, 
flat  conchoidal.     Colour  dark  lead-grey.    Streak  shining. 
Lustre  metallic.    Opaque.     Soft.     Specific  gravity  6*25. 
Found  at  Schlangenberg.  near  Colivan  in  Siberia. 
Analysis  by  Stromever  : — 

Sulphur        .  .  15*96 

Silver  .  .  .  5287 

Copper  .  •  30*83 

Iron  .  .  .  00*34 

100 

Sulphurei  qf  Silver,  Antimonff,  and  Copper.  Romelite. 
Mine  dArgent  grise  Antimoniale.—Occun  crystallized. 
Primary  form  a  right  rhombic  prism.  Cleavage  parallel  to 
the  lateral  planes.  Colour  nearly  silver-white.  Lustre 
shining,  meUUic  Opaque.  Hardness  2  to  2*5.  Ex- 
tremely brittle.    Specific  gravity  5*5  to  5*6. 

It  consists  principally  of  sulphur  and  the  metals  above 
named,  but  in  proportions  not  yet  determint'd. 

Sulphuret  of  Silver,  Arsenic.  Aniimonv,  and  Copper. 
Pdybasite.  Brittle  Silver, — Occurs  crystallized.  Primary 
form  a  right  rhombic  prism.  Cleavage  imperfect.  Fracture 
uneven.  Colour  iron-black.  Lustre  metallic.  Translucent. 
Opaque.     Hardness  2*0  to  2'5.  ^  Soecific  gravity  6-269. 

Occurs  in  Bohemia,  Saxony,  ana  other  parts  of  Europe ; 
and  in  Mexico  and  Peru. 

Analysis  (t)  of  a  specimen  from  Mexico  by  Rose,  and 
(2)  from  Freiberg  by  onndes : — 

(1)  (2) 

Sulphur      .        .       17-04  19-40 

Silver  .        .       6429         .        65*50 


Arsenic 

3*74 

3*30 

Antimony  • 

609 

0  00 

Copper 

9-93 

3*75 

Iron 

0*06 

1AA. 

5*46 

IC 

Bismuthie  fiftViTfr.— Occurs  in  acieularenrataUand  mas&ive. 

Fracture  uneven.    Colour,  when  first  broken,  lead-grey,  but 

liable  to  tarnish. 
Massive  Varieties  disseminated,  amorphous.    Frarture 

fine-grained,   uneven.      Lustre  metallic.    Opaque.     Soft, 

Scctile  and  brittle. 
It  is  found  accompanying  pyrites  and  galena  at  Schap- 

oach  in  the  valley  of  Kinzig,  Baden. 
Analysis  by  Klaproth : — 

Sulphur  .  .16*3 

Silver  .  .  .  15  0 

Iron  .  .  4*3 

Copper  ...  0*9 

Bismuth  ...  27* 

Lead  ...  33* 


96*5 


Seleniuret  qf  Silver.  SelensHver.-^OccMn  crystallized. 
Primary  form  a  cube.  Occurs  in  thin  plates.  Hardnesa 
between  gypsum  and  calcspar.  Flexible.  Specific  gravity 
8*0.  Colour  iron-black;  streak  the  same,  but  brighter. 
Occurs  at  Tilkerode  in  the  Harz,  associated  with  seleniuret 
of  lead. 
Analysis  by  G.  Rose  :^ 

Selenium  .  .  24*05 

Silver  .  .  .  65*56 

Seleniuret  of  lead,  with  a  little  iron    6*79 

96*40 

Seleniuret  qf  Silver  and  Copper.  Eukaiirite.'- Oecun 
massive.  Structure  granular.  Colour  grey.  Lustre  sbiu- 
ing.    Disposed  in  films  on  calcareous  spar. 

Found  in  a  copper-mine  at  Skrickerum  in  Smaland, 
Sweden. 
Analysis  by  Berzelius  :— 

Selenium      .  .  26* 

Silver  .  .  .  38*93 

Copper  .  .  .  23*05 

Earthy  matter  .  .  8-90 

Carbonic  acid  and  loss  3*12 


100 


Sellnte.^^OccurB 
uneven.     Colour 


') 


12 
72*6 

15-5 


97*41 


Sulphurei  qf  Silver,  Iron,  Copper,  Bismulh,  and  Lead. 


Carbonate  qf  Silver  and  Antimony. 
massive   and    disseminated.     Fracture 
greyish -black.    Structure  fine  granular.    Lustre  metallic. 
Opaque.     Soft.    Brittle.    Heavy. 
Found  at  Altwolfach  in  the  Black  Forest. 
Analysis  by  Selb : — 
Carbonic  acid  • 
Silver  •  , 

Oxide  of  antimony  and  a  trace  of 
copper   • 

100*1 

This  analysis  cannot  however  be  correct,  if  the  ore  contain 
carbonate  of  silver. 

Arseniateqf  Silver  and  Iron.  Gansekothig-erz  ;  Goote- 
dungSilver-ore. — Occurs  massive.  Mammillated.  Fracture 
conchoidal ;  sometimes  earthy,  and  mixed  with  oobaltore. 
Colour  yellow  or  pale  green.  Streak  white.  Lustre  resinous. 

Found  chiefly  in  the  mines  of  Clausthal  in  the  Harz ; 
and  also  in  Cornwall,  and  at  AUemont  in  France. 

It  does  not  appear  to  have  been  accurately  analysed. 

Having  now  mentioned  the  principal  mineralswbich  eon- 
tain  silver,  it  is  to  be  observed  that  few  of  them  are  largely 
worked  as  ores:  the  principal  are  native  silver,  chloride  of 
silver,  and  sulphuret  of  silver.  The  first,  when  the  quantity 
is  cunsiderable,  is  separable  by  mere  fhsion ;  the  chloride 
and  the  sulphuret  are  obtained  by  amalgamation  with  mer- 
cury ;  the  sulphuret  being  first  converted  into  a  chlonde 
by  treatment  with  common  salt.  &c.  A  considerable  ouan- 
tity  of  silver  is  also  procured  from  the  lead-ore  of  th.s 
country  by  cupellation. 

Properties  (f  Silver. 

The  nropertiea  of  silver  are,  that  it  hat  a  purer  white 
colour  than  any  other  metal;  it  has  great  brilliancy,  and  ia 
susceptible  of  a  very  high  polish.  Its  specific  gravity  im 
about  10*4  when  cast,  and  10*5  to  10*6  when  stamped  or 
rolled.  It  is  suflSciently  soft  to  be  cut  with  a  knife.  It  ia 
very  malleable  and  ductile,  so  that  it  may  be  beaten  into 
leaves  about  1-1 0.000th  of  an  inch  in  thickness,  and  drmwn 
into  wire  much  finer  than  a  human  hair.  It  doea  not  rust 
or  oxidize  by  exposure  to  the  air,  but  when  the  air  eontaios 
sulphureous  vapours  it  tarnishes,  becoming  flirst  yellowish 
and  afterwards  black.  Three  metals  only,  vii.  iron,  copper. 
and  platinum,  exceed  silver  in  tenacity;  a  wire  0*787  of  a 
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salts  of  silver.  It  is  generally  prepared  by  adding  the  metal 
to  the  diluted  acid,  in  which  case  the  silver  is  oxidized  by 
decomposing  a  portion  of  the  nitric  acid,  and  that  which  re- 
mains undecompQsed  dissolves  the  oxide  formed.  It  may  also 
be  prepnured,  but  lees  advantageously,  by  dissolving  the  prot- 
oxide of  silver  in  the  dilute  acid ;  in  this  cose  no  nitric 
oxide  is  evolved,  for  no  nitric  acid  is  decomposed.  The 
solution  is  colourless,  and  by  evaporation  colourless  crystals 
are  readily  obtained,  the  primary  form  of  which  is  a  right 
rhombic  prism.  Nitrate  of  silver  has  a  bitter  metallic  taste, 
is  soluble  in  about  its  own  weight  of  water  at  60°,  and  in  half 
its  weight  of  boiling  water;  the  solution  is  neutral  to  litmus- 
paper.  Cold  alcohol  dissolves  only  a  little  of  this  salt,  but 
when  boiling  takes  up  a  considerable  quantity  of  it,  the 
greater  part  of  which  separates  on  cooling. 

By  the  action  of  light,  especially  when  in  contact  with 
organic  matter,  nitrate  of  silver  is  rendered  of  a  dark 
colour,  and  is  then  insoluble  in  water.  When  moderately 
heated,  nitrate  of  silver  fuses,  and  being  then  cast  in  a  mould 
in  small  cylindrical  sticks,  it  constitutes  the  argenti 
nitras  of  the  PharmacopcBia,  commonly  called  lunar  caustic  ; 
if  the  heat  applied  be  too  great,  the  salt  is  decomposed, 
oxide  of  silver  being  left,  which,  if  still  more  strongly  heated, 
gives  metallic  silver.  When  sulphur,  phosphorus,  or  char- 
coal is  mixed  with  nitrate  of  silver,  and  struck  on  an  anvil, 
detonation  ensues,  and  metallic  silver  is  obtained;  the 
experiment  should  be  made  on  very  small  quantities. 
Nitrate  of  silver  is  decomposed  by  simply  placing  charcoal 
or  phosphorus  in  its  solution,  metallic  silver  being  deposited 
in  the  crystalline  state;  the  same  effect  is  produced  by 
several  metals,  and  more  especially  copper,  which  is  used  in 
silver- refining  for  precipitating  the  silver  from  the  nitrate 
in  a  pure  state. 

Chhrate  of  Silver  may  be  obtained  by  dissolving  prot- 
oxide of  silver  in  chloric  acid;  the  solution  yields  small 
rhombic  crystals,  which  are  soluble  in  four  parts  of  water  at 
60^    This  salt  is  not  applied  (o  any  use. 

Nitrate  of  silver  is  decomposed  by  sulphuric  and  phos- 
phoric acids,  and  their  soluble  salts,  sulphate  and  phosphate 
of  silver,  are  thrown  down.  Potash  and  soda  and  the 
alkaline  earths  precipitate  protoxide  of  silver;  ammonia  pro- 
duces  the  same  effect,  but  when  added  in  excess,  redissolves 
the  oxide  at  first  precipitated.  Hydrosulphuric  acid,  hydro- 
sulphates,  and  soluble  sulphurets  occasion  the  formation  and 
precipitation  of  black  sulphuret  of  silver. 

Chlorine  partially,  and  soluble  chlorides  and  hydrochloric 
acid  and  hydrochlorates,  perfectly,  deoompoae  nitrate  of  silver, 
chloride  of  silver  being  precipitated.  It  is  on  this  account 
that  nitrate  of  silver  is  employed,  and  with  great  accuracy,  in 
both  qualitative  and  quantitative  analyses. 

Nitrate  of  silver  is  composed  of 

One  equivalent  of  nitric  acid       .  54 

One  equivalent  of  protoxide  of  silver  1 1  h 

Equivalent  170 

Besides  the  uses  already  named,  nitrate  of  silver  is  em- 
ployed by  precipitation  with  carbonate  of  soda,  &o.  for 
writing  on  linen ;  it  is  commonly  called  indelible  ink. 

Carbonate  of  Silver  is  prepared  by  adding  a  solution  of 
carbonate  of  potash,  or  of  soda,  to  one  of  nitrate  of  silver. 
It  is  a  white  substance,  insoluble  in  water,  but  dissolved  by 
ammonia,  and  decomposed  by  acids ;  it  is  blackened  by  ex- 
posure to  light,  and  readily  decomposed  by  heat.  It  is  pro- 
bably composed  of 

One  equivalent  of  carbonic  acid        .     22 
One  equivalent  of  oxide  of  silver     .116 

EqutTalent  138 

Sulphate  qf  Silver. — This  salt  may  be  formed  by  boiling 
finely  divided  silver  in  strong  sulphuric  acid,  by  dissolving 
the  protoxide  in  dilute  sulphuric  acid,  or  by  adding  a  solu- 
tion of  sulphate  of  soda  to  one  of  nitrate  of  silver,  when  it 
is  thrown  down  as  a  cnstalline  precipitate. 

Sulphate  of  silver  is'a  colourless  salt,  soluble  in  about  90 
parts  of  water  at  60** ;  a  saturated  boiling  solution  deposits 
crystals  on  cooling,  which  arc  prismatic  and  anhydrous; 
when  strongly  heated,  the  acid  is  expelled,  and  metallie  sil- 
ver remains.  It  is  sometimes  employed  as  a  chemical  re- 
agenty  and  is  composed  of 

One  equivalent  of  sulphuric  acid      .     40 
One  equivalent  of  oxide  of  silver     .116 


Equivalent 
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It  is  decomposed  by  chlorides  and  snlphurets,  in  the  same 
manner  as  the  nitrate  of  silver. 

Sulphite  of  Silver  may  be  obtained  by  adding  sulphite  o. 
potash  to  a  solution  of  nitrate  of  silver,  or  by  digesting  oxide 
of  silver  in  a  solution  of  the  acid.  It  hts  the  form  of  cryt 
talline  grains,  and,  unlike  most  other  salts  of  silver,  is 
stated  to  retain  its  whiteness  when  exposed  to  ligbt.  It  is 
composed  of 

One  equivalent  of  sufpfmrous  acid  •    32 
One  equivalent  of  oxide  of  silver     .116 

Equivalent  .  U8 

Ifupo9ulpkate  of  Silver  is  prepared  by  digesting  carbonate 
of  silver  in  hjposulphuric  acid.    It  crystalHxes  in  prisms. 

HyponUpnite  <if  Silver, — It  is  obtained  by  gradually 
adding  a  weak  solution  of  nitrate  of  silver  to  a  ailute  one  of 
hyposulphite  of  soda.  It  is  a  precipitate  of  d  grey  colour, 
and  the  supernatant  liquor  is  statea  by  Herschel,  who  haa 
particularly  examined' this  salt,  to  be  remarkably  sweet, 
without  any  metallic  flavour.  It  is  also  formed  when 
chloride  of  silver  is  dissolved  in  a  hyposulphite.  This  salt 
is  very  liable  to  spontaneous  decomposition,  and  beeoitiea 
black  owing  to  the  formation  of  sulphuret  orf  silver.  The 
hyposulphites  have  been  advantageously  employed  in  re- 
moving of  the  unchanged  salt  of  snver  in  photogente  draw* 
ings.    Hyposulphite  of  silver  is  composed  of 

One  equivalent  of  fayposulphurous  acid  49 
One  equivalent  of  oxide  of  silver         .110 

Ecjuivalent     .        .  164 
PfuMphate  qf  Silver, — This  is  prepared  by  adding  a  solu- 
tion of  the  common  neutral  phospnate  of  soda  to  one  of 
nitrate  of  silver ;  a  yellow  precipitate  is  formed,  which  is 
quickly  discoloured  by  exposure  to  light;  becomes  brown 
when  heated,  but  regains  its  yellow  tint  on  cooling ;  and 
when  strongly  heated,  it  melts.    It  is  soluble  in  nitric  and 
phosphoric  acid.    It  is  a  subsesquiphosphate,  composed  of 
1  equivalent  of  phosphoric  acia        •    36 
1^  equivalent  of  oxide  of  Silver        .  1 7 A 

Equivalent  .  •  2I(^ 
Pyrophosphate  of  Silver  is  obtained  by  heating  neutral 
phosphate  of  soda  so  as  to  expel  its  water,  and  adaing  a  so- 
lution of  it  to  one  of  nitrate  of  silver.  This  prec^itate  is  of 
a  white  colour.  Like  the  preceding,  it  is  composed  of  ono 
equivalent  each  of  acid  ana  base. 

We  shall  mention  the  properties  of  a  few  of  the  salts 
ibrmed  by  the  combination  of  the  vegetable  acids  with  oxide 
of  silver. 

Acetate  of  Silver. — ^It  may  be  prepared  by  dissolring  oiide 
of  silver  in  acetic  acid,  or,  as  it  is  a  salt  of  slight  solubility, 
in  water,  by  decomposing  nitrate  of  silver  with  acetate  of 
soda,  when  it  is  thrown  down  as  a  crystalline  flocculent 
precipitate.  It  is  a  colourless  salt,  sparingly  soluble  m 
water,  and  decomposed  at  a  red  heat.  It  is  occasionally 
used  as  a  chemical  reagent.    It  consists  of 

One  equivalent  of  acetic  acid  .     51 

One  equivalent  of  oxide  of  silver     .116 

Equivalent     .        .167 
Benzoate  f\f  Silver  may  be  obtained  either  by  digesting 
moist  oxide  of  silver  in  a  solution  of  bensoie  acid,  or  by 
adding  a  benzoate  to  it.    It  is  a  white  anhydrouB  com- 
pound. 

Citrate  qfSilvet  is  formed  by  adding  a  citrate  to  nitrate  of 
silver.  It  is  an  insoluble  white  powder,  which  blackens  by 
exposure  to  lieht,  and  detonates  slightly  when  heated.  It 
is  composed  of 

Oneequivalent  of  citric  aeid  .  56 

One  equivalent  of  oxide  of  sUver     .116 

Equivalent  •  .172 
Oxalate  qf  Silver  is  precipiuted  when  oxalic  add  or  an 
oxalate  is  added  to  nitrate  of  silver.  It  is  insoluble  in 
water,  white,  and  rendered  black  by  exposure  to  light.  It 
detonates  slightly  when  struck  on  an  anvil.  It  is  soluble  in 
nitric  acid,  and  decomposed  by  hydrochloric  acid.  It  is 
probably  composed  of 

Ono  equivalent  of  oxalic  aeid  .        •    36 
One  equivalent  of  oxide  of  silver     .116 

Equivalent     ,        .152 
Cyanide  qf  Silver  is  prepared  by  adding  hydrocyanic  acid 
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to  a  •oAntion  of  ititnto  of  silver ;  the  hydrogen  of  the  acid 
uniting  with  the  oxygen  of  Uie  oxide  of  ailver,  water  i« 
formed,  and  the  eyanogen  and  silver  combine,  and  form 
cyanide  of  silver,  which  is  |ireeipitated.  It  is  colourless,  in- 
soluble in  water  or  solution  of  potash  or  soda,  but  readily 
taken  up  by  ammonia.  Nitric  and  sulphuric  acid  act  but 
slightly  uoon  it,  unless  oonoentrated  and  heated;  hydro- 
chloric acta  deoompoiMs  it,  and  hydrocyanic  acid  and  chlo- 
ride of  silver  result,  and  this  is  one  of  the  methods  of  pro- 
curing the  last-mentioned  aeid,  adopted  in  the  I^ondon 
Pharmaoopcua.  It  is  decomposed  by  hydrosulphuric  acid, 
by  which  sulphoret  of  silver  and  hydrocyanic  acid  are  ob- 
tained.   It  is  composed  of 

One  equivalent  of  cyanogen  •    26 

One  equivalent  of  stiver  •        .        .14)8 

Equivalent         .        .134 
Ferrocyanide  qf  Silver  is  obtained  when  ferrocyanide  of 
potassium  is  added  to  uitrate  of  silver.   It  is  a  white  insolu- 
ble substance. 

Cyanaie  qf  Silver  is  formed  when  eyanate  of  potash  is 
added  to  nitrate  of  silver.  It  is  a  white  powder,  slightly 
soluble  in  liot  water,  and  also  in  ammonia.  li  blackens 
when  heated,  and  burns  with  deflagration,  and  there  -are 
produced  di  cyanide  of  silver,  i^anic  aeid,  carbonic  acid,  and 
atotio  gas. 

Fulminate  qf  Silver.  Fulminaiing  SUver.—ThiB  yery 
explosive  compound  is  formed  by  dissolving  60  grains  of 
silver  in  half  an  ounce  of  nitric  acid  of  specific  gravity  1*36 ; 
to  the  solution  are  to  be  added  two  ounces  of  alcohol  of  spe- 
cific gravity  0'88,  and  >the  mixture  is  to  be  heated  in  a  capa- 
cious flsflk ;  a  white  flooculent  precipitate  soon  begins  to 
appear,  and  when  ebullition  commences,  the  flask  is  to  be 
removed  from  the  heat;  the  effervescence  stall  continues, 


Th^  give  a  white  precipitate,  insoluble  in  water  or  in 
dilute  a<ads,  but  readily  in  ammonia,  by  chlorides  and  hy- 
drochlorates ;  the  precipitate  becomes  jilack  by  exposure  to 
the  light. 

Metallic  silver  is  precipitated  by  copper  and  the  solution 
of  protosulphateof  iron ;  black  sulphuret,  by  hydrosulphuric 
acid  and  hydrosulphates.  A  yellow  precipitate  by  arsenious 
acid  and  phosphate  of  soda;  a  red-brown,  by  aiseniates;  a 
crimson,  by  chromates ;  and  white,  by  the  ferrocyanide  of  po- 
tassium. 

With  respect  to  the  uses  of  silver  it  is  scarcely  requisite 
to  say  anything,  as  they  are  well  known  in  its  applica- 
tion to  coin  and  the  formation  of  vessels  of  great  beauty  and 
durability. 

SILVER,  PRODUCTION  AND  CONSUMPTION. 
Silver-ores  are  found  chiefly  in  veins  which  traverse  the 
primary  and  the  older  of  the  secondary  stratified  rocks,  but 
especially  the  former ;  and  also  the  unstratified  rocks,  such  as 
granite  and  porphyry,  which  are  associated  with  the  above. 
Some  of  the  richest  mines  in  South  America  are  situated  in 
primary  strata;  also  in  limestone  and  in  grauwacke,  and  in 
still  more  secondary  strata.  In  some  of  the  mines  of  Peru,  and 
in  those  of  Kongsberg  in  Norway  and  Freiburg  in  Saxony, 
silver  has  been  discovered  in  masses  weighing  from  100  to 
800  lbs.  In  the  mines  of  Europe  the  veins  are  numerous  and 
slender ;  in  some  of  the  mines  in  the  Haiz  Mountains  and  in 
the  Hungarian  mines  the  veins  occur  in  a  small  number  of 
spots,  and  are  of  considerable  dimensions.  In  three  of  tiie 
richest  districts  of  Mexico  there  is  only  one  principal  vein, 
which  is  worked  in  difierent  places.  Oneof  these  vcijis,  in 
the  district  of  Guanaxuato,  is  from  130  to  148  feet  wide,  and 
it  has  been  traced  and  worked  to  an  extent  of  nearly  eight 
miles. 

, ,        In  Mexico  there  were  600  mining  establishments,  calle4 

and  when  it  has  ceased,  the  product  is  to  be  collected  on  a  I  BealeEy  at  the  time  of  Humboldt  s  visit,  and  from  300U  to 
filter,  washed  with  cold  water,  and  dried  at  a  temperature    4000  veins  or  masses  were  worked.    The  most  common  ores 


not  exceeding  100^  Fabrei^it. 

Fulminate  of  silver  is  a  greyish-white  crystalline  powder. 
It  becomes  darker  by  exposure  to  li^t ;  it  dissolves  in  about 
40  parts  of  boiling  water,  and  separates,  as  the  solution 
cools,  in  minute  crystals.  In  the. quantity  even  of  a  half 
^rain  it  detonates  violenti^y,  either  oy  the  action  of  heat, 
electricity,  strong  sulphuric  acid,  or  friction.  When  placed 
on  one  flint,  and  sUghtly  touched  with  another,  explosion 
also  takes  place.  It  has  been  known  to  detonate  with  great 
violence  when  a  lit^e  has  remained  between  a  stopper  and 
the  neck  of  a  bottle,  on  screwing  in  the  stopper.  It  should 
be  preserved  therefore  in  small  portions,  in  paper,  in  a  wide- 
mouthed  corked  vial.    It  is  composed  of 

One  equivalent  of  fulminic  acid      .    68 
Two  equivalents  of  oxide  of  silver   •  232 

Equivalent  .  300 

AlUnfM  qf  iSiVo^r.-^Little  or  nothing  is  known  respecting 
the  alloys  of  silver  with  the  following  metals : — Potassium, 
sodium,  and  the  metals  of  the  alkaline  earths ;  manganese, 
cadmium,  nickel,  uranium,  tellurium,  titanium,  cerium, 
chromium,. and  vanadium. 

Iron  and  silver  combine  with  difliculty.  They  separate 
on  cooling,  the  iron  retaining  about  one-eightieth  of  silver, 
and  the  silver  about  one-thirtieth  of  iron.  Aoeording  to 
Faraday  and  Stodart,  steel  containing  about  one  flve-ban- 
dredth  of  silver  forms  a  good  alloy  for  cutting  instruments. 
Iron  and  silver  form  a  bluish-white  eranular  alloy ;  tin  and 
silver,  a  white,  hard,  brittle  alloy.  When  cobalt  and  silver 
are  fused  together,  th«y  separate  during  cooling,  each  re- 
taining a  portion  of  the  other.  Lead  and  silver  ^ve  a  dull 
brittle  allay;  antimony  and  silver,  a  white  brittle  alloy; 
arsenic  and  silver  form  a  grey,  brittle,  granular  compound, 
cxmtaining  about  14  per  centof  the  former  metal.  Bismuth 
and  silver  give  a  yellowish-white,  brittle,  lamellar  alloy; 
molybdenum  forms  a  compact,  brittle,  grev,  granular  com- 
pound with  silver ;  sod  tungsten,  a  brown,  slightly  malleable 
button ;  copper  and  silver  readily  combine,  and  the  silver  is 
rendered  harder  by  it  without  much  deterioration  of  colour; 
the  standard  silver  of  this  country  is  composed  of  1  r  10  silver 
and  0'90  cqpper.  Mercury  and  silver  amalgamate  readily, 
and  this  compound  is  .sometimes  employed  for  plating,  but 
this  operation  is  now  being  most  advantageously  carried  on 
by  precipitation  by  means  of  voltaic  electricity. 

Proper tiei  of  the  Salts  qf  Silver.—rThe  solutions  of  the 
salts  of  silver  are  recognised  by  the  following,  among  other  | 
properties  which  have  been  occasionally  mentioned :— • 


are  the  sulphinret  of  silver,  antimonial  silver,  and  muriate 
of  silver. 

The  average  richness  of  all  the  ores  in  Mexico  is  from  3 
to  4  ounces  per  quintal  of  102  lbs.  In  one  of  the  Mexican 
mines  a  working  of  one  hundred  feet  in  length  yielded  in  six 
months  432,274  lbs.  troy  of  silver,  equal  in  value  to  about 
1,000,000/.  In  Chili  some  of  the  mines  yield  only  8  oz.  in 
5000  lbs.  of  ore;  butintlie  rich  mine  of  Copiapo,  discovered 
in  1832,  the  ore  frequently  contains  60  or  70  per  cent,  of  silver. 
The  average  produce  of  the  mines  in  Saxony  is  from  three 
to  four  ounces  in  the  quintal.  The  lead-mines  of  Craven 
in  Yorkshire  contained  230  ounces  per  ton ;  and  those  of 
Cardiganshire,  worked  in  the  rei^  of  Charles  I.,  Yielded 
80  ounces.  The  average  proportion  of  the  lead-mmcs  of 
the  north  of  England  is  1 2  ounces  per  ton.  Even  when 
the  proportion  of  silver  is  so  low  as  eight  ounces,  or  one 
grain  per  ilb.,  it  has  been  found  profitable  to  separate  it. 

The  pure  metal  is  separated  from  the  ore  by  various  pro- 
cesses; by  mechanical  division,  roastings  to  separate  the 
sulphur  and  other  volatile  flatter,  and  melting  at  different 
stages  of  purification,  with  the  addition  of  fluxes  of  various 
sorts.  Refining  is  performed  by  amalgamation  with  quick- 
silver, the  two  metals  being  afterwards  separated  by  dis- 
tilling off  the  quicksilver. 

The  produce  of  the  Mexican  mines  averaged  annually 
4,800,000/.  from  1793  to  1803,  of  which  nineteen- twentieths 
were  silver.  In  the  first  ten  years  of  the  present  century 
the  average  annual  value  was  about  5,000,000/.,  the  quan- 
tity of  pure  silver  annually  produced  in  that  time  being 
1,440,660  troy  lbs.  The  mines  of  Potosi  in  Peru  are  the 
most  famous  in  South  America.  [Potosi.]  The  produce 
of  the  Chilian  mines  in  1832  was  about  1,000,000  ounces. 
At  the  commencement  of  the  present  century  Humboldt 
estimated  the  annual  produce  of  the  silver-mines  of  Cliili, 
Peru,  Buenos  Ayres,  and  New  Grenada,  at  nearly  700,C00  lbs. 
troy,  valued  at  2,074,476/.  sterling. 

The  annual  average  of  both  gojd  and  silver  coined  in  the 
diffsfeat  mints  of  Spanish  America  was  estimated,  in  1810, 
at  8  millions  sterling,  namely,  in  Mexico  24  millions  of  dol- 
lars ;  Lima,  6  millions ;  Potosi,  4^  millions ;  Santa  Fe  and 
SaatiagOi  each  li  million ;  and  Popayan  and  Guatemala, 
nearly  1  million.  The  proportion  of  silver  to  gold  coined  at 
all  these  mints  was  stated  as  30  to  1 ;  but  the  proportion  of 
silver  to  gold  produced  firom  dl  the  American  miqes  was  as 
62  to  1 ;  and  from  the  mines  of  all  countries  as  52  to  1. 
In  a  work  published  at  Paris  in  1807  by  M.  Brongniart,  the 
I  value  of  the  gold  and  aili er  brought  annually  into  circulatioa 
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frbm  nil  parts  of  tbe  vorld  was  estimateil  at  nearly  46  mil- 
lions of  dollars ;  of  which  36  were  fkt>m  the  mines  of  Spanish 
America,  4}  from  those  of  Portuguese  America,  and  54  from 
the  mines  of  the  Old  World.  ^  {Report  of  Bullion  Com' 
mittee,  1810.) 

The  most  productive  mines  in  Europe  are  those  in  Saxony, 
Austria,  Huns^ry,  Norway,  Russia,  and  Spain.  The  mines 
in  Saxony  have  been  worked  since  the  tenth  century.  The 
aversi^e  annual  produce  of  all  the  European  mines  in  the 
last  twenty  years  of  the  eighteenth  century  did  not  exceed 
600,000/.  in  value.  In  the  early  part  of  the  thirteenth  cen- 
tury the  mines  of  Schneeberg  in  Saxony  are  said  to  have 
yielded  600.000/.  annually ;  but  taking  the  average  of  all 
the  romes  of  late  years,  the  annual  produce  does  not,  ac- 
cording to  the  estimate  of  Mr.  Jacob,  exceed  400,000  lbs.,  or 
lOO.OOU/.  in  value.  The  mines  of  Chemnitz  and  Kremnitz 
in  Hungary  have  been  worked  about  a  thousand  years. 
Those  of  the  Tvrol  have  long  ceased  to  be  productive.  The 
mine  of  Kongsberg  in  Norway  was  probably  the  richest  in 
Europe  during  the  middle  of  the  last  century.  It  yielded 
649.270  lbs.  troy,  value  nearly  2,000,000/.,  in  the  forty 
years  from  1728  to  1768.  The  silver  of  Russia  is  obtained 
from  the  reAning  of  stream  gold  found  in  the  Ural  Moun- 
tains, and  from  lead-ores.  Silver-mines  were  worked  in 
Spain  from  a  very  early  period  by  the  PhcDnicians,  Cartha- 
ginians, Romans,  and  Moors ;  but  they  are  now  abandoned 
■a  unprofitable. 

Native  silver  and  several  of  the  other  varieties  of  the  ores 
are  met  with  in  some  of  the  Cornish  copperrmines,  and  silver 
is  extracted  from  the  ore  of  English  lead ;  but  with  these 
exceptions,  and  very  small  quantities  which  are  occasionally 
found  of  this  metal,  silver  cannot  be  considered  as  consti- 
tuting one  of  the  mineral  treasures  of  the  United  Kingdom. 
A  vein  of  silver-ore  and  the  sulphuret  was  worked  in  Stir^ 
lingshire  during  the  latter  part  of  the  last  century,  and 
from  40,000/.  to  50,000/.  were  obtained,  when  the  vein  was 
lost  In  1607  a  silver  mine  was  worked  in  Linlithgowshire. 

The  silver-mines  of  Asia  have  ceased  to  be  very  produc- 
tive in  modern  times.  There  are  mines  in  Armenia,  but 
none  are  known  to  exist  in  Persia,  nor  in  any  part  of  the 
East  India  Company's  possessions.  Silver-mines  are  worked 
in  China;  and  Mr. Davis  remarks  (Chinese)  that  the  great 
•quantities  of  silver  brou{;ht  to  Lin  tin  for  many  years  past, 
to  be  exchanged  for  opium  and  exported  to  India,  prove  that 
there  must  be  abundant  sources  in  the  empire.  Silver  is 
oot  obtained  in  any  part  of  Africa. 

Gold  and  silver  appear  to  have  been  in  request  from  the 
•earliest  ages.  Abranam  was  rich  in  silver  and  in  gold. 
He  bought  a  field  for  a  burial-place,  for  which  he  paid  400 
^ekels  of  silver,  delivered  *  by  weight,  according  to  the 
•currency  of  the  merchants.*  (Genesis,  xxii.,  14-16.) 
•Joseph,  his  great-grandson,  was  sold  by  bis  brethren  for 
twenty  pieces  of  silver  {Genesis,  xxxviii.,  29);  and  when 
«ftewards  they  went  to  Egypt  to  purchase  corn,  they  brought 
^  silver  in  their  sacks'  mouth.'  {Genesis,  xlv.,  22.)  In 
the  book  of  Job  (xlii.,  1M2),  we  read  of  silver  passing 
from  hand  to  hand  as  money.  The  writer  of  that  book 
was  acquainted  with  the  fact  that  silver  was  found  in  veins 
mnd  gold  in  narticles,  though  the  country  in  which  he  lived 
did  not  proauce  the  precious  metaR  It  is  said  (1  Kings, 
X.)  that  in  the  days  of  Solomon  silver  was  nothing  ac- 
counted of,  and  that '  the  king  made  silver  to  be  as  stones 
in  Jerusalem.'  Darius  Hystaspes,  king  of  Persia,  annually 
collected  9B80  talents  of  silver,  besides  gold,  as  tribute  from 
Asia  and  Africa ;  subsequently  tribute  came  in  also  from 
the  islands  of  the  Mediterranean  and  from  Europe  as  far 
west  as  Thessaly.  Herodotus  states  (iii.  96)  that  the  gold 
and  silver  were  melted  and  poured  into  earthen  vessels, 
and  that  the  earthen  vessels  were  then  removed,  whieh  left 
the  metal  in  a  solid  mass :  when  any  was  wanted,  a  piece 
was  broken  off  as  the  occasion  required.  Silver  was  coined 
at  Rome  266  b.c.,  before  gold  had  been  so  employed.  [Coizr.] 

For  further  information  on  the  production  and  uses  of 
the  precious  metals,  the  reader  may  refer  to  Mr.  Jacob's 
elaborate  '  History  of  the  Consumption  of  the  Precious 
Metals,*  2  vols.  (1831).  Chapter  iu  contains  an  account  of 
the  mines  of  the  antientr,  and  their  modes  of  mining  and 
smelting.  Chapter  x.  is  an  inquiry  into  the  production  of 
the  precious  metals  during  the  middle  ages,  from  the  disso- 
lution of  the  Western  Empire  to  the  discovery  of  America. 
Another  chapter  is  on  the  produce  of  the  mines  at  the  epoch 
of  this  discovery ;  also  one  from  this  period  to  the  opening 
of  the  mines  of  Pdtosi,  in  1564;  and  two  other  chapters, 
OM  oa  the  praduoe  of  gold  and  silTcr  ttom  1 700  to  1809, 


and  the  Other  extending  the  inquiry  firom  1809  to  18'2<>. 
complete  this  part  of  the  subject.  The  investigations  of 
Humboldt,  and  the  personal  inquiries  of  Mr.  H.  G.Ward 
{Mexico  in  1827),  with  the  scattered  notices  of  other  writers, 
are  collected  and  arranged  by  Mr.  Jacob,  who*e  work  muftt 
always  be  valuable  for  reference  in  all  questions  relating  to 
the  historv  of  prices.  Several  chapters  of  the  work  are  de* 
voted  to  this  topic  in  connection  with  the  increased  supply 
of  the  precious  metals  after  the  discovery  of  America,  and 
the  rise  of  prices  which  occurred  in  Europe  in  the  sixteenth 
century.  The  gold  and  silver  coin  in  Europe,  in  1492,  Mr. 
Jacob  estimates  at  34,000,000/.,  which  was  increased  in  the 
course  of  the  next  112  years  by  138,000,000/.,  making  the 
total  gold  and  silver  currencv  in  1599, allowing  for  abrasion. 
&c,  1 72,000,000/.  In  book  u,  chapter  xi^  of  the  *  Wealth  of 
Nations,'  there  is  a '  Digression  concerning  the  Variations 
in  the  Value  of  SQver  during  the  course  of  the  Four  last 
Centuries.' 

The  proportional  value  of  gold  to  silver  was  12  and  10  to  1 
from  the  Anglo-Saxon  times  to  the  discovery  of  America : 
it  is  at  present  14*28  to  1.  In  antient  Greece  the  prup4ir- 
tion  varied  from  15  and  10  to  1,  and  in  Rome  from  12  and 
7  to  1.  Herodotus  (iii.  95)  estimates  it  at  13  to  1.  Since 
the  discovery  of  America  the  proportion  throughout  the 
world  has  been  17  and  14  to  1.    (Kelly's  Cambist.) 

Mr.  Jacob  gives  the  amount  of  silver  coined  in  each 
reign  fkom  the  *  sa%  of  James  I. : — 

£ 

James  I.        .         •  (22  years)  1,807,277 
Charles  I.  and  the 

Commonwealth  .  (35  years)  9,776.544 

Charles  II.    .         .  (22  years)  3,722,180 

James  II.      .         .  (  4  years)  2,115,1  U^ 
William  and  Mary, 

and  William  III.  (12  years)  7,093.074 

Anne   .         •         .  (13  years)  618.212 

George  I.      .         •  (13  years)  233,045 

George  II.     .         .  (33  years)  304,360 
George    III.    from 

1760  to  1809        .  (49  years)  63,419 

1809  to  1820        .  (II  years)  6,933,346 

The  last  new  silver  coinage  for  the  United  Kingdom  was 
commenced  in  1816.  since  which  time  the  quantity  of  sil\er 
coined  in  each  year  has  been  as  follows : — 

Yean.  AnumPi  CoiA«d.  Yrart.  Aaoont  Ci>In«.L 

1816  £1.805.251  1829  108.259 

1817  2,436,297  1830  151 

1818  576,279       1831        33,696 

1819  1,672.272       1832  145 

1820  847,717       1833  145 

1821  433,686       1834       432,773 

1822  31,430        1835       146,665 

1823  285,271  1836  497,719 

1824  282,070  1837  75.385 

1825  417,535  1838  174.042 

1826  608.605  1839  390,654 

1827  33,019       1840       207,900 

1828  16,288  

Total      £11,108.265 

The  weight  of  silver  coined,  and  the  number  and  deno- 
mination of  each  coin  issued  from  1816  to  1840  inclusive, 
were  as  follows,  according  to  a  parliamentary  paper  {Sest. 
1841):— 

WelfbU  Number.  Valo«. 

lbs.  £ 

Crowns  .  140,144  1.849.905  462.476 

Half-crowns  .  1,190,876  31.438,434  3,929.804 

Shillings  .  1,540.080  101,645,280  5,082.264 

Sixpences  .  441,852  58,324.595  1,458,114 

Fourpences  •  52,140  10,325,320  177.062 
Maunday  money  :^ 

Fourpences  .  306  60.720  1,012 

Threepences  .  270  71,368  692 

Twopences  •  225  89,100  742 

Pence  .  272  215,424  897 

The  seignorage,  or  the  difference  between  the  price  at 
which  bullion  is  purchased  and  the  mint  price  of  the  ctun 
at  5#.  6d!.  an  ounce,  amounted  to  616.747/.  en  the  abo%e. 
The  Maunday  money  is  coined  for  the  purpose  of  be  ate; 
distributed  by  the  Lord  Almoner  in  Whitehall  Chapel  on 
Maunday  Thursday. 

When  silver  is  issued  for  coin,  it  is  always  alloyed  wah 

f  iMlattif  41.096,790  bsMMmycoUitdfbrlftlud. 
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copper :  the  maximum  of  hardness  is  produced  hy  one-ilfth 
of  copper.  One  lb.  of  standard  silver  of  the  English  coin- 
age contaioH  U  oz.  2  dwts.of  pure  silver  and  18  dwts.  alloy, 
ui-  925  parts  of  pure  silver  in  1000  parts  of  standard  silver. 
[Money.]  For  purposes  connected  with  the  manufacture  of 
various  articles  of  use  and  ornament  the  alloy  is  greater.  At 
DirrainKham  rolled  sheets  are  made  which  do  not  contain 
nioi  e  than  3  or  4  dwts.  of  silver  to  each  lb.  of  tbe  inferior 
me  al 

The  rolling  of  silver  in  contact  with  the  inferior  metals  is 
performed  by  powerful  flatting-mills.  A  bar  ot  copper  is 
made  quite  smooth  and  clear  on  one  of  its  surfaces,  and  is 
then  sprinkled  over  with  glass  of  borax,  and  there  is  laid 
upon  it  a  plate  of  fine  silver,  and  the  two  are  carefully  bound 
together  by  wire.  The  mass  is  then  exposed  to  a  full  red 
heat,  which  melts  the  borax  and  causes  the  silver  to  adhere 
to  the  copper.  The  ingot  is  now  passed  through  a  roUing- 
press  and  formed  into  a  plate,  both  the  silver  and  copper 
extending  uniformly  during  the  whole  process,  at  the  con- 
clusion of  which  they  ure  inseparably  joined..  The  art  of 
silver-plating  was  introduced  at  Sheffield  about  the  middle 
of  the  last  century.  Another  mode  of  plating  is  called  'sil- 
vering,' when  an  amalgam  of  silver  and  mercury  is  well 
rubbed  upon  the  surface  of  the  copper ;  by  the  application 
of  heat  the  mercury  is  driven  off,  and  the  silver  remains 
behind,  adhering  firmly  to  the  copper,  and  capable  of  being 
highly  polished. 

Mr.  Jacob  estimates  the  annual  consumption  of  silver  in 
the  United  Kingdom  at  3,282,046  oz.,  valued  at  820.521/. 
The  consumption  for  watch-cases  is  about  506,000  oz. 
annually:  100,000,  each  weighing  on  an  average  2^oz.,  are 
stamped  annually  at  the  London  Assay-office ;  60,000,  each 
weighmg  2  oz.,  are  stamped  at  Birmingham ;  and  80,000.  of 
the  same  weight,  are  stamped  at  the  other  assay-offices  in  the 
kingdom.  About  900,000  oz.  are  used  by  coach-makers, 
harness-makers,  and  saddlers'  ironmongers.  Jn  articles  of 
small  size,  such  as  thimbles,  of  which  hundreds  of  thou- 
sands are  annually  made;  chains  for  watch-guards,  pencil- 
case»,  necks  of  smelling-bottles,  locks  of  pocket-books,  in- 
strument cases,  and  portfolios,  and  small  portions  to  handles 
of  penknives  and  razors,  the  silver  used  is  under  the 
weight  which  subjects  it  to  the  stamp-duty  of  Is,  6d,  an  oz., 
but  a  very  considerable  quantity  of  silver  is  employed  in 
these  minor  objects.  Leaf-silver  for  gilding  is  made  two 
and  a  half  times  thinner  than  gold,  and  the  gold-beaters 
require  a  considerable  quantity  of  the  metal  for  this  pur- 
pu>e.  Some  articles  are  *  washed*  with  silver.  Mr.  Jacob 
distributes  the  total  consumption  as  follows:— 

That  paying  duty        .         .         •         1,275,316  oz. 
That  used  in  watch-cases       .         •  506,740 

That  used  in  plating  .         .  900,000 

That  for  other  minor  purposes       •  500.000 

3,282,046 
The  value  of  the  stock  of  silver  in  the  hands  of  tbe  ma- 
nufacturers and  dealers  is  estimated  by  the  same  authority 
at  3.280,000/.  The  value  of  ornaments  and  utensils  of  the 
precious  metals  in  Europe  and  America,  if  brought  to  the 
crucible,  Mr.  Jacob  values  at  400,000,000/.,  or  one- fourth 
more  than  the  value  of  the  coined  metals.  The  annual  con- 
sumption of  gold  and  silver  in  Europe  and  America  for  or- 
namental purposes  he  states  to  be  nearly  6,000,000/.,  that  of 
Great  Britain  being  valued  at  2,457,000/.  In  M'Culloch*s 
*  Dictionary  of  Colnmerce,'  it  is  stated  that  Mr.  JacoVs  cal- 
culations are  generally  too  high.  Silver  forms  by  far  the 
largest  proportion  of  the  value  of  domestic  utensils  in  which 
either  of  the  two  precious  metals  are  used.  In  England  the 
gold  currency  is  of  much  higher  relative  value  tiiaii  that 
of  bilver  [Cubrbncy]  ;  but  in  most  other  countries  this  is 
not  the  case.  The  coinage  of  silver  and  gold  in  France  is 
estimated  at  100,000,000/1,  a  very  large  proportion  of  which 
is  of  silver.  Since  the  peace,  the  number  of  silversmiths 
and  persons  engaged  in  working  silver  and  gold  into  articles 
of  ornament  and  use  has  greatly  increased  on  the  Continent ; 
and  the  increase  of  the  same  class  is  probably  also  con- 
siderable in  the  United  Kingdom.  See  the  articles  Andes, 
Chile,  Mexico,  Pebu,  Potosi,  for  an  account  of  the  South 
American  mines;  Austria,  Hqnoary,  Saxony,  &c.,  for 
those  of  Europe. 

(JacoVs  Inquiry  into  the  Production  and  Consumption 
qfthe  Precious  Metals,  2  vols.,  London,  1831 ;  Humboldt's 
New  Spain;  Personal  Researches,  &c;  Ward's  Mexico, 
&c.) 
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SILVER,  Medical  Properties  qf*  In  a  purely  metallie 
state  silver  has  no  action  on  the  animal  frame,  and  the  only 
salt  much  used  is  the  nitrate,  termed  also  lunar  caustic. 
This  is  always  fused  in  proper  moulds,  from  which  it  is 
turned  out  in  the  form  of  cylinders,  about  three  inches  long, 
and  the  eighth  of  an  inch  in  diameter.  They  are  at  first 
white,  but  quickly  become  of  a  dark  grey  or  black  colour, 
from  combining  with  organic  matter  in  the  air.  To  prevent 
this  the  cylinders  are  generally  wrapped  up  in  blue  paper. 
When  nitrate  of  silver  is  brought  in  contact  with  any  part 
of  the  human  frame,  it  causes  firat  a  white  mark,  which 
gradually  changes  to  blue,  purple,  and  at  last  to  black.  This 
occurs  more  rapidly  if  moisture  be  present;  and  is  owing  to 
a  chemical  combination  of  the  metal  with  the  albumen  and 
fibrin  of  the  animal  tissues.  If  the  part  be  wetted,  and  the 
caustic  applied  several  times  at  short  intervals,  vesication 
results.  Nitrate  of  silver  acts  therefore  locally  as  an  irri- 
tant and  corrosive.  When  taken  internally  in  small  doses 
for  a  considerable  time,  such  as  six  or  twelve  months,  it  is 
absorbed  and  deposited  in  various  parts  of  the  body,  and 
when  it  is  deposited  in  the  rete  mucosum  of  the  skin  it 
causes  discolorations,  which  in  most  cases  prove  permanent. 
It  has  been  employed  frequently  with  success,  but  often 
with  failure,  in  the  treatment  of  epilepsy,  chorea,  and  some 
forms  of  angina  pectoris,  as  well  as  morbid  sensibility  of 
the  stomach.  Larger  doses  can  be  borne  when  it  is  admi- 
nistered in  the  form  of  pill  than  in  solution.  The  pilh 
should  be  made  with  mucilage  and  sugar,  but  not  with 
bread-crumb,  as  the  common  salt,  or  chloride  of  sodium,  de- 
composes the  nitrate  and  renders  it  inert.  In  cases  of  poi- 
soning by  nitrate  of  silver,  common  salt  is  a  ready  and 
efiectual  remedy.  The  liability  of  nitrate  of  silver  to  pro- 
duce discolorations  of  the  skin  in  persons  taking  it  inter- 
nally constitutes  a  serious  objection  to  its  employment,  and 
there  appears  little  necessity  for  giving  it,  since  any  case  of 
epilepsy  likely  to  be  benefited  by  it  will  generally  receive 
equal  good  from  the  use  of  oxide  of  zinc,  without  the  risk 
of  stains  or  other  inconvenience.  It  has  been  suggested 
that  the  use  of  nitric  acid  internally  as  well  as  externally 
may  remove  the  discolorations ;  but  it  is  better  not  to  incur 
the  chance  of  causing  them»  than  trust  to  the  remote  char'ce 
of  removing  them  by  such  an  expedient. 

The  external  employment  of  this  agent  is  not  liable  to 
any  objection  when  used  cautiously,  while  its  advantagt:: 
are  very  great.  It  is  the  most  powerful  direct  antiphlogistic 
agent  known.  All  subacute  inflammations  in  any  part  to 
which  it  can  be  immediately  applied  will  subside  under  its 
influence.  In  inflammations  not  merely  of  the  skih,  but  of 
mucous  membranes  when  they  occur  in  parts  which  are 
accessible,  its  influence  is  great,  and  speedily  manifested. 
Many  of  the  cases  of  croup  which  in  an  advanced  stage  are 
unmanageable,  begin  in  the  back  part  of  the  throat  (fauces), 
and  if  these  parts  are  freely  touched  with  a  pencil  dipped  in 
a  strong  solution  of  nitrate  of  silver,  the  farther  downward 
progress  of  the  inflammation  may  be  arrested.  The  same 
treatment  is  applicable  to  the  erythematous  inflammation 
which  frequently  begins  either  externally,  and  spreads 
through  tbe  mouth  or  nose  to  the  fauces,  and  thence  down 
the  GBSophagus,  or  originates  in  the  fauces,  leading  to  very 
serious  results.  Erysipelatous  inflammation  occurring  in 
any  part  of  the  body  may  be  effectually  limited  by  nrtrate 
of  silver.  For  this  purpose  a  complete  circle  should  be 
formed  round  the  inflamed  part,  but  on  the  sound  skin. 
For  this  case  the  solid  cylinder,  moistened  at  tbe  end,  is 
best  The  circle  must  be  perfect,  or  the  morbid  action 
may  extend,  escaping  at  the  smallest  breach.  Chronic 
inflammation,  and  even  ulceration  of  the  eyes,  may  be  re- 
moved by  nitrate  of  silver  anplied  in  difl'erent  forms.  Old 
indolent  ulcers  are  stimulatea  to  a  healthy  action  by  its  use; 
and  many  cutaneous  diseases  removed  by  it.  Recent  burns 
have  the  severe  pain  often  very  much  mitigated  by  it;  but 
it  must  not  in  any  of  these  cases  be  applied  to  too  large  a 
surface  at  once,  as  ill  effects  have  followed  such  a  practice. 
To  specify  all  the  uses  of  nitrate  of  silver  would  be  impos- 
sible here,  but  one  more  deserves  to  be  extensively  known. 
It  is  the  best  application  to  chilblains,  especially  at  first; 
but  even  after  they  break,  it  disposes  them  to  heal. 

When  a  solution  of  nitrate  of  silver  is  made,  distilled 
water  should  invariably  be  used.  The  neglect  of  this  rule 
causes  many  of  the  solutions  applied  to  the  eye  to  be  not 
only  useless,  but  hurtful.  Oxide  of  silver  has  been  recently 
strongly  recommended  as  an  antispasmodic,  and  not  liable 
to  the  objections  which  attach  to  the  nitrate. 

Vol.  XXIL— £ 


S  I  M 


26 


SIM 


SILVER.  GERMAN.    [Tutknag.] 

SILVER-GRAIN.  In  makiug  a  horizontal  section  of 
tbe  trunk  of  any  tree,  a  number  of  straight  lines  will  be  seen 
radiating  from  the  central  pith  through  the  wood  to  the 
bark.    These  rays  are  called  by  botanists  medullary  rays  or 

?lates,  and  by  persons  who  work  on  wood  silver-grain, 
*hey  are  composed  entirely  of  cellular  tissue,  which  is  of  a 
compressed  form,  and  thence  called  muriform,  and  often  do 
not  consist  of  more  than  a  single  layer  of  cells,  allhoDgh  in 
some  trees,  as  Aristolochias,  the  layers  are  very  nu- 
merous. In  longitudinal  sections  of  the  stem  they  give  it  a 
remarkable  satiny  lustre,  which  constitutes  the  great  beauty 
of  some  woods,  as  the  plane  and  the  sycamore.  Tlie  great 
variety  that  is  seen  in  the  character  of  different  woods  ap- 
pears to  depend  on  the  nature  of  the  silver-grain,  for  the 
woody  and  vascular  tissues  do  not  present  sufficient  dif- 
ference to  constitute  any  obvious  peculiarity.  Thus  in  the 
cultivated  cherry  the  plates  are  thin,  and  their  adhesion  to  the 
bark  slight,  so  that  a  sectionof  this  wood  has  a  |)ale,  smooth, 
homogeneous  appearance:  but  in  the  wild  cherry  the  silver- 
grain  is  much  thicker ;  it  adheres  closely  to  the  bark,  and 
is  arranged  with  great  irregularity,  so  that  this  wood  when 
cut  has  a  deeper  colour,  and  a  twisted,  knotted,  irregular 
appearance.  In  the  two  species  of  oak  the  same  kind  of 
differences  are  observable.  In  Quercus  ses<>iliflora  the  rays 
are  thin  and  distant  from  each  other,  so  that  when  a  wedge 
is  driven  into  the  end  of  the  trunk  the  plates  of  wood  do  not 
readily  break  into  each  other;  but  in  Quercus  pedunculata 
the  rays  are  hard,  and  are  so  close  together  that  the  wood 
may  be  split  up  without  any  diflicully.     [Stem.] 

SILVIO  ACID,  a  substance  which  with  pinic  acid 
[Pi NIC  Acid]  constitutes  the  greater  portion  of  colophony, 
or  common  rnsin..  When  this  subatance  is  digcisted  in  cold 
alcuhol  of  specific  gravity  0'833,  the  pinic  acid  dissolves, 
but  the  silvic  acid  remains  insoluble  in  alcohol  until  it  is 
builed ;  on  cooling,  it  separates  in  cryataU  of  considerable 
size,  the  form  of  which,  according  to  Unverdorben,  is  a 
rhombic  prism  terminated  by  four  facets,  but  Laurent  repre- 
sents it  as  an  acute  rhomboid,  the  edges  ofiwliich  are  usually 
serrated. 

Silvic  acid  melts  below  212**;  is  insoluble  in  water,  but 
dissolves  readily  in  hot  alcohol  and  in  cether,  and  is  prece- 
pitated  by  water;  it  is  soluble  also  in  all  proportions  in  the 
volatile  and  fixed  oils.  Concentrated  sulphuric  acid  dis- 
solves and  water  precipitates  it  from  the  acid ;  by  the  action 
of  nitric  acid  it  is  converted  into  another  resinous  acid  when 
it  lias  been  precipitated  from  alcohol  by  water;  ammonia 
dis'-olves  this  acid  readily,  and  the  bilvate  of  ammonia 
formed,  as  well  as  that  of  potash  and  of  soda,  is  soluble 
in  >\aier;  most  silvaies  uro  ho^^ever  insoluble  in  it,  but 
many  of  them  are  dissolved  by  alcohol  and  by  tplher;  the 
bilvate  of  ma<;nesia  especially  is  taken  up  by  alcohol ;  the 
silvaies  of  bilver  and  lead  are  colourless  and  insoluble  in 
Mater. 

Silvic  acid  may  be  regarded  as  an  oxide  of  oil  of  turpen- 
tine; its  composition,  as  stated  by  the  chemists  above 
named,  is  as  follows:  it  will  be  observed  that  there  is  no 
great  difference  between  them,  but  they  do  not  agree  as  to 
its  coustitulion : — 


Hydrogen 

Carbon 

Oxy 


gen 


Unrertltirbcn. 
.      10-3G 
.     79-28 
.     10-J6 


Laureot.  EquiviiloQts. 
9  7  or  40  .     . 

10-6  „      i 


»> 


=  40 
=  312 
=    40 


10-2 
79-6 
10-2 


vermin ;  but  if  taken  intomolly  it  causes  stupor  and  other 
narcotic  symptoms ;  it  should  therefore  be  carefully  diiilia- 
guished  from  the  former. 

SIMARUBA'CEiE.  a  natural  order  of  plants  belonging 
to  the  gynobasic  group  of  polypetalous  Exogens.  The 
plants  of  this  order  are  trees  o**  shrubs,  with  alternate  ex- 
stipulate  usually  compound  leaves,  and  mostly  without  dots. 
The  flowerM  ore  whitish-green  or  purple,  on  axillary  or 
terminal  peduncles,  hermaphrodite,  or  occasionally  unibexual. 
The  cal^'x  is  4  or  5  parted;  petals  four  to  five,  twisted  \i\ 
asstivution;  stamens  twice  as  many  as  the  petals,  arisen {^ 
from  the  back  of  an  hypogynous  scale;  ovary  4  to  5  lobi.<l  ; 
style  simple;  stigma  4  or  5  lobed  ;  fruit  a  drupe;  soe<U 
pendulous,  exalbuminous,  with  a  superior  short  radic  Ic 
drawn  back  within  thick  cotyledons.  With  one  exccpiiou 
they  are  all  natives  of  Africa,  India,  and  tropical  Ametica. 
This  order  was  formerly  included  under  Rutaceco,  but  their 
differences  from  that  order  appear  to  many  of  sufficient 
importance  to  constitute  a  separate  family.  A.  de  Jussicu 
says,  *  They  are  known  from  all  Rutaceous  plants  by  the 
coexistence  of  these  characters,  namely,  ovaries  vilb  but  one 
ovule,  indehiscent  drupes,  exalbuminous  seeds,  a  membra- 
nous integument  of  the  embryo,  and  by  the  radicle  being 
retracted  within  thick  cotvlcdons.' 

The  plants  of  this  order  aro  all  intensely  bitter.  The 
Quassia  on  this  account  is  used  in  medicine.  [Quassia.] 
Simaruba  versicolor  is  so  bitter  that  no  insects  will  attack 
it;  and  when  all  other  8{>ecimens  of  plapts  in  dried  col- 
lections have  been  attacked  by  Ptinit  &c.,  specimens  of 
this  plant  have  b.3en  left  untouched.  1  he  Brazilians  uso 
an  infusion  of  this  plant  in  brandy  as  a  remedy  against  the 
bites  of  serpents. 
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SIMARU'BA  is  the  bark  of  the  root  of  the  Simaruba 
amaia  (.\uble;),  S.  oilicinalis  (of  Dec.  and  *  Pharm.  Lund.'), 
a  tall  tree,  native  of  Gua>ana,  and  also  of  Jamaica,  if 
the  tree  found  in  that  island  be  not  a  distinct  species. 
It  is  ini|)(irted  in  bales  containing  pieces  a  foot  or  more  in 
leii^ih,  tolerably  broad,  and  geiieially  formed  into  rolls  the 
\\iiue  leiimh  of  the  piece.  Externally  it  is  rough,  warty, 
an  1  has  a  dirty  yellow  cuticle  marked  with  transverse 
riUes:  the  epiilermis  below  this  is  of  a  whitish-yellow 
ioUjur.  Internally  smcoih,  with  agre)ish  yellow  colour.  It 
is  devoid  of  odour,  but  intensely  bitter.  IIa  chief  constituents 
niv  quujisiie,  re>in  a  volatile  oil  having  an  odour  like  ben- 
z  in.  ul.nn,  mucila<;e,  and  some  salts.  It  is  tonic  and  de- 
111  .Irviit  in  small  do<«eT>.  and  therefore  useful  in  the  later 
si.»t;i"»  uf  (Ivvniery,  but  in  larger  doses  it  is  emetic.  The 
haiK  of  tl.f  root  of  Simaruba  versicolor  (St.  Ililaire)  is  very 
like  thai  above  described,  and  is  used  externally  by  the 
Brazihans  as  a  wash  to  ill- conditioned  ulcers,  and  to  destroy 


«.  braueh,  uTiowIni;  fluwrrt  autl  cumtwuDd  leaves i  &,  flower)  e,  aUmrii* 
lepnrated.  alUclicd  to  b)]H>(>ynous  6c.iltf }  d,  stiimcns  {(.arrouudtog  ovar)  ;  r« 
ovary  teated  oo  a  stalk,  to  wliich  the  tUmeui  are  attached. 

SIMBIRSK,  a  government  of  Asiatic  Russia,  is  situated 
between  52**  and  57**  N.  lat.,  and  between  42°  20' and  50" 
20'  E.  long.  It  is  bounded  on  the  north  by  Kasan,  on  the 
east  by  Orenburg,  on  the  south  by  Saratow  and  Pensa,  au<l 
on  the  west  by  Nischnei  Novgorod,  Tbe  area  is  24.i  i  u 
square  miles.  The  surface  is  in  general  an  undulating 
plain,  but  on  the  right  bank  of  the  Volga  there  is  a  ran^e 
of  hdlft,  composed  of  clay,  marl,  limestone,  and  freest oiie, 
which  rise^to  the  height  of  400  feet.  The  princi(>al  river 
of  this  government  is  the  Volga,  which  enters  it  from  Ka- 
san, about  the  middle  of  the  northern  frontier,  and  runs  in 
a  direction  nearly  south  to  Stavropol*  where  it  turns  to  the 
east ;  and  there,  after  being  joined  by  the  Sok,  cuming 
from  Orenburg,  it  makes  a  semicircular  bend,  and  at  Sa- 
mara turns  due  west,  in  which  direction  it  proceeds  as  for 
as  the  town  of  Sysran,  when  it  again  turns  to  the  south.  It 
is  at  this  bend  that  the  eminences  on  the  Volga  are  highest, 
though  they  accompany  the  river  in  its  whde  course  fiom 
north  to  south.  Beyond  the  bead  tbe  surface  of  the  country 
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Warlon  (Hui>  of  English  Poetry,  vol.  i.,  p.  129),  under 
the  adopted  name  of  Callisihenes,  and  is  no  uncommon 
Uiuau»c'n,)t  \\\  good  libraries.     It  is  entitled  Bioc  ^Kkilav 
fpov  Tov  MoKiiovo^  Kai  IIpoCcic*  '  De  Vita  et  Rebus  Gestis 
Alexandri  Macedonis;'  and  a  long  passage  from  the  begin- 
ning of  the  work  is  quoted  by  Abr.  Berkel  in  the  notes  to 
Stephanus  Byzantinus  {in  v.  Bowci^oXim),  and  by  Fabri- 
fiuH,  Biblioth.  Gr.»  torn.  xiv..  p.  148-160  (ed.  Vei.).    This 
fabulous  narrative  is  full  (as  might  be  expected)  of  pro- 
digies and  extravagancies,  some  specimens  of  which  are 
given   by  War  ion.     Of  all  the  romances  on    the   subject 
o(    Alexander   the  Great,  this  by  Simeon   Seth  was   for 
some  centuries  the  best  known  and  the  most  esteemed ; 
and   it    was    most    probably    (says    he)    very    soon    uf 
terwards  translated   from  the  Greek  into   Latin,  and   at 
length  from  thence  into  French,  Italian,  and  German.   The 
Latin  translation  was  printed  at  Colon.  Argentorat.,  1489; 
perhaps  before,  for  in  the  Bodleian  Library  there   is  an 
edition  in  4to.,  without  date,  supposed  to  have  been  printed 
at  Oxford,  by  Fred.  0)rsel lis,  about  the  year  1468.     It  is 
said  to  have  been  made  by  one  i£sopus,  or  by  Julius  Vale- 
rius; supposititious  names,  which  seem  to  have  been  forged 
by  the  aniflce  or   introduced   through   the    ignorance   uf 
scribes  and  librarians.    This  Latin  translation  however  is  of 
high  ant  quiiy  in   the   niuldle  age  of  learning;    for  it  is 
quoted  by  Gyraldus  Cambrensis,  who  flourished  about  the 
year  1190.     It  was  tranAlatcd  into  German  by  John  Hart- 
lieb  Moller,  a  German  physician,  at  the  command  of  Albert, 
duke  of  Bavaria,  and  published  at  August.  Viiidel.,  lol., 
1478.     Seal iger  also  mentions  {Epist.  ad  Oisaubon.,   113, 
115)  a  translation  from  the  Latin  into  Hebrew  by  one  who 
adopted  the  name  of  Joseph  Gorionides,  called  Pseudo  Go- 
rionides. 

SIMEON  OF  DURHAM,  an  English  historical  writer 
who  lived  about  the  beginning  of  the  eleventh  century. 
He  was  a  teacher  of  malheniaiics  at  Oxford,  and  was  after- 
wards precentor  in  Durham  cathedral.  Ha  wrote  a  his- 
tory of  the  kings  of  England  from  616  to  II 30,  for  which 
he  was  at  great  pains  to  collect  materials,  especially  in  the 
North  of  England,  where  the  Danes  had  established  them- 
selves. The  work  was  continued  to  1 156  by  John,  prior  of 
Hexham.  Simeon  of  Durham  is  supposed  to  have  died 
soon  aAer  1 130,  when  his  history  terminates.  This  work  is 
included  in  Twysdens  *  Anglicanie  Historic  Scriptores 
Decern.'  Simeon  also  wrote  a  history  of  Durham  cathe- 
dral, which  was  published  in  1732:  '  Hisioria  Ecclcsisa 
Dunhelmensis*  oui  prvmittitur  T.  R.  Disquisitio  de  Auctore 
hujus  Libelli ;  edidii  T.  Bedford,*  Loud.,  1732,  8vo. 

SIMFEROPOL,  the  seat  of  the  Russian  government  of 
Taurida,  is  situated  in  45**  12'  N.  lat.  and  24**  8'  £.  long.,  on 
an  elevated  plateau  on  the  river  Salgir.  Simferopol  is 
A  modern  town.  There  was  indeed  on  this  spot,  in  the 
time  of  the  Khans,  a  place  called  Akmetschet  (the  white 
church),  and  sometimes  called  Sultan  Serai,  but  it  was  of 
little  importance,  and  now  forms  a  small  part  of  Simferopol, 
under  the  name  of  the  Tartar  quarter.  The  antient  capital 
of  the  Khans  was  Baktscliiserai,  but  it  is  confined  to  a  small 
space  m  a  rocky  valley.  The  Russians,  who  love  everything 
spacious  and  open,  left  that  town  to  the  Tartars,  and  built  at 
Eiimferopol  a  capital  according  to  their  own  taste,  with  im- 
mensely long  and  broad  streets,  in  which  horse-races  might 
be  held  without  interrupting  the  usual  traffic.  Being  near  the 
centre  of  the  peninsula,  it  is  well  calculated  for  the  seat  of 
government.  There  are  many  pretty  houses,  with  iron  roofs 
painted  green  and  adorned  with  many  columns,  like  all  the 
new  Russian  towns.  Besides  the  government  otiices  there 
are  a  Russian  church,  a  pretty  German  church,  one  Greek 
and  one  Armenian  church,  four  Tartar  chapels,  a  gymna- 
sium, and  a  seminary  for  Tartar  schoolmasters.  The  popu- 
lation, about  6000  inhabitants,  is  a  medley  of  Russians,  Tar- 
tars, Armenians,  Greeks,  and  40  or  50  German  families. 
There  is  here  a  very  good  botanic  garden,  or  more  properly 
speaking,  a  nursery  where  all  kinds  of  useful  plants,  shrubs, 
and  trees  are  cultivated,  and  sent  to  various  parts  of  the 
empire.  The  town  has  no  manufactures,  and  has  only  an 
inconsiderable  trade  by  land,  and  scarcely  any  bv  sea.  The 
immediate  vicinity  of  the  town  does  not  proauce  much 
limit  or  culinary  vegetables.  During  the  hot  season  fevers 
are  very  prevalent,  and  the  water  is  very  indiflereut.  U»e- 
woloiski  (as  quoted  by  Hassel  in  1821)  makes  the  number 
of  inhabitants  20,000;  we  imagine  this  is  a  misprint  for 
2000,  ht  Stein  in  the  same  year  gives  1600,  and  no  sub* 
•aqtt«Dt  accoimt  thai  wa  have  seeo  ttatM  it  above  6000. 


(Hassel;  Hurschelmann ;  Kohl, /?tft«e  in  Siid  Rut^!n.\  f, 
1841.) 

SI'MIADiB.  tlie  name  of  a  quadrumanous  family  of 
mammals.  [Apb  ;  Atelks  ;  Baboon  ;  Cheiropoda  ;  Chim- 
panzee; Hylobates;  Lagothrix;  Mycbtbs;  Nasaiis; 
Orano-Utan;  Quadruuana;  Sakis  ;  Sapa jous  ;  Stw- 

N0PITHECU9,  &C.] 

These  animals  were  known  at  a  very  early  period.  The 
Kophim  of  the  Scriptures  (1  King^,  x.  22.;  2  Chron^ 
ix.  21),  the  Ceph  of  the  Ethiopians,  the  ifift^t  and  Kull/i 
of  the  Persians,  the  Kn€oi  of  the  Greeks,  and  Cephiot  the 
Romans,  were  clearly  apes.  They  are  to  be  traced  in  some 
of  the  earliest  paintings  of  the  Egyptians.     (Roselltni,  &c.| 

In  the  garden  of  the  Zoological  Society  of  London,  among 
a  great  variety  of  the  Simiadof,  three  of  the  forms  which  ap 
proach  nearest  to  the  human  race  may  now  (Sept.,  18  41) 
be  studied ;  for  three  Chimpanzees  (two  males  and  a  femalo), 
an  Orang-Utan,  and  a  Gibbon  {Hylobates  agilit)^X\\ii  tiio 
latter  females— are  all  living  at  the  menagerie  in  the  Re- 
gent's Park. 

The  Cephi  exhibited  by  Pompey  (Pliny,  Nat,  Hist,  viii, 
19),  as  well  as  those  shown  by  Cliesar,  appear  to  have  hern 
Ethiopian  apes;  and  in  the  Greek  name  inscribed  near  the 
quadrumanous  animals,  in  the  Procnestine  pavement,  the 
oriental  origin  of  the  word  is  apparent.  It  is  remarkable 
that  the  name  Cebus  [Sapajous]  is  applied  by  modern 
zoologists  to  a  genus  of  monkeys  which  could  not  have  been 
known  to  the  antients ;  for  the  Cebi  of  our  present  cata- 
logues are  exclusively  American. 

Fossil  SiMtAO^. 

Remains  of  Simiadie  have  been  discovered  and  described 
from  the  tertiary  formations  of  India,  France,  England,  and 
Brazil.  These  fossils  are  illustrative  of  four  of  the  exist  ini; 
types  of  quadrumanous,  or  rather  Simious  form.  Thus 
we  have  Semnopithecus  from  India;  Hylobates  from  tho 
south  of  France;  Macacus  from  Suffolk;  and  Callithrir^ 
peculiar  to  America,  found  in  Brazil.  Nor  is  it  unworthy 
of  remark,  that  we  here  have  evidence  that  so  high  a  qua- 
drumanous form  as  the  Gibbon,  a  genus  in  which  the  skull 
is  even  more  approximated  to  that  of  man  than  it  is  in  tho 
Chimpanzee,  was  livini^  upon  our  globe  with  the  PaltDoiherc, 
Elephants,  and  other  Pachyderms.  We  say  that  the  skull 
of  the  Gibbon  comes  nearest  to  that  of  man;  because, 
though  the  cranium  of  the  young  Chimpanzee  approat  ho9 
that  of  the  human  subject,  it  is  far  removed  from  it  wh<;ii 
the  permanent  teeth  are  developed. 

From  these  evidences  we  have  also  proof  that  Simiadts 
lived  in  our  island  during  the  Eocene  period;  whiUt  the 
presence  of  fossil  vegetables,  abundant  in  the  London  day 
at  Sheppy,  and  the  remains  of  serpents  in  the  same  locality, 
show  the  degree  of  heat  that  must  have  prevailed  here 
during  that  period,  when  Simiada  were  co-existent  wiili 
tropical  fruits  and  Boa  Constrictors. 

But  Dr.  Lund's  observations  relating  to  the  extinct  Quadru- 
manous form  detailed  in  his  '  View  of  the  Fauna  of  Br  axil.* 
previous  to  the  last  geological  revolution,  require  sp«><-iat 
notice.  He  states  that  it  is  certain  that  the  family  of  ^*<- 
micuUe  was  in  existence  in  those  antient  times  to  which  the 
fossils  described  by  him  belong;  and  he  found  an  animal  i.f 
that  family  uf  gigantic  size,  a  character  belonging  to  the 
organization  of  the  period  which  he  illustrates.  He  descnbe.« 
it  as  considerably  exceeding  the  largest  Oran-Utan  or 
Chimpanzee  yet  seen ;  from  ihoAe,  as  well  as  from  the  ]oii«.'- 
armed  hpi:& (Hylobates), he  holds  it  to  have  been  geneiicaii) 
distinct.  As  it  equally  differs  from  the  Simiadi^  now  Umv^ 
in  the  locality  where  it  was  discovered,  he  proposes  a  ^ene  k 
distinction  for  it  under  the  name  of  Protopithertis,  and  ihe 
specific  appellation  of  Protof  ithecus  HrasHieims, 

As  connected  with  this  discoverv.  Dr.  Lund  records  a  tia- 
dition  existing  very  generally  o\er  a  considerable  extent  "f 
the  interior  highlands,  et'pecially  in  the  northern  artt 
western  portions  of  the  province  of  S.  Paul  and  tlie  Sei  i&it 
of  S.  Francisco.  According  to  this  tradition,  thatdiMiirt 
is  still  inhabited  by  a  very  large  ape,  to  which  the  Indian*, 
from  whom  the  report  comes,  have  given  tho  name  of  C  y- 
t^ore,  or  Dweller  in  the  fVofni,  This  Caypore  is  said  to  l«c 
of  man's  stature,  but  with  the  whole  body  and  part  uf 
Its  face  covered  with  loner  curly  hair;  its  colour  bru^ftn, 
with  the  exception  of  a  white  mark  on  the  belly  imuio- 
diately  above  the   navel.      It  is  represented  as  cltmbin 


trees  with  great  facility,  but  roost  frequently  gumg  on 
the  ground,  where  it  walks  upright  like  a  man.  In  youth 
itia  neid  to  be  a  quiet  inoffenaivo  animal,  living  upon  fruita» 
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and  the  result  is,  that  any  number  of  points  are  placed 
similarly  with  any  other  number  of  points,  when,  any  two 
being  taken  in  the  first,  and  the  corresponding  two  in  the 
second,  say  A,  B,  and  a,  6.  any  third  point  C  of  the  first 
rives  a  triangle  ABC,  which  is  related  to  the  corresponding 
triangle  abc  of  the  second,  in  the  manner  described  in  either 
of  the  three  preceding  propositions.  For  instance,  let  there 
be  five  points  in  each  figure : 


In  the  triangles  BAE  and  bae,  let  the  angles  AEB  and 
£6 A  be  severally  equal  to  aeb  and  eba.  In  the  triangles 
ADB  and  adb  let  DA  :  AB  : :  </a  :  o^,  and  DB  :  BA  : :  (i6  : 
ba.  In  the  trian^^les  AC 6  and  acb  let  the  angles  ABC  and 
abc  be  equal,  and  AB  :  BC  ::  a^  :  be.  These  conditions 
oeing  fulfilled,  it  can  be  shown  that  the  figures  are  similar 
in  form.  There  is  no  angle  in  one  but  is  equal  to  its  corre- 
sponding angle  in  the  other;  no  proportion  of  any  two  lines 
in  one  but  is  the  same  as  that  of  tlie  corresponding  line  in 
the  other.  Every  conception  necessar}*  to  the  complete 
notion  of  similarity  is  formed,  and  the  one  figure,  in  common 
language,  is  the  mme  as  the  other  in  figure,  but  perhaps  on 
a  different  scale. 

The  number  of  ways  in  which  the  conditions  of  similarity 
can  be  expressed  might  be  varied  almost  without  limit;  if 
there  be  n  points,  they  are  twice  (ra— 2)  in  number.  It 
would  be  most  natural  to  take  either  a  sufficient  number  of 
ratios,  or  else  of  angles :  perhaps  the  latter  would  be  best. 
Euclid  confines  himself  to  neither,  in  which  he  is  guided  by 
the  following  consideration  : — He  uses  only  salient  or  con- 
vex figures,  and  his  lengths,  or  sides,  are  only  those  lines 
which  form  the  external  contour.  The  internal  lines  or 
diagonals  he  rarely  considers,  except  in  the  four -sided 
fiffure.  He  lays  it  down  as  tV^  definition  of  similarity,  that 
aU  the  angles  of  the  one  figure  (meaning  only  angles  made 
by  the  sides  of  the  contour)  are  equal  to  those  of  the  other, 
each  to  each,  and  that  the  sides  about  those  angles  are  pro- 
portional. This  gives  2n  conditions  in  an  n-sided  figure,  and 
consequently  four  redundancies,  two  of  which  are  easily  de- 
tected. In  the  above  pentagons,  for  instance,  if  the  angles 
at  A,  E,  D,  C,  be  severally  equal  to  these  at  a,  e>  d^  c,  there 
is  no  occasion  to  say  that  that  at  B  must  be  equal  to  that  at 
6,  for  it  is  a  necessary  consequence :  also,  if  B A  :  AE  : :  6a : 
ae,  and  so  on  up  to  DC  :  CB  ::  dc  :  cb,  there  is  no  occasion  to 
lay  it  down  as  a  condition  that  CB  :  BA  ::  cb  :  ba,  (or  it  is 
again  a  consequence.  These  points  being  noted,  the  defini- 
tion of  Euclid  is  admirably  adapted  for  his  object,  which  is, 
in  this  as  in  every  other  cose,  to  proceed  straight  to  the 
establishment  of  his  propositions,  without  casting  one 
thought  upon  the  connection  of  his  preliminaries  with  na- 
tural geometry. 

Let  us  now  suppose  two  similar  cur\*ilinear  figures,  and 
to  simplify  the  question,  take  two  arcs  AB  and  ab.  Having 
already  detected  the  test  of  similarity  of  position  with  refer- 


ence to  any  number  of  points,  it  will  be  easy  to  settle  the 
conditions  under  which  the  arc  AB  is  altogether  similar  to 
ab.  By  hypothesis,  A  and  B  are  the  points  corresponding 
to  a  and  b.  Join  A,  B,  and  a,  b;  and  in  the  arc  AB  take 
any  point  P.  Make  the  angle  bap  equal  to  BAP,  and  abp 
equal  to  ABP ;  and  let  ap  and  bp  meet  in  p.  Then,  if  the 
curves  be  similar,  p  must  be  on  the  arc  ab ;  for  every  point 
on  AB  is  to  have  a  corresponding  point  on  ab.  Hence  the 
definition  of  similarity  is  us  follows  : — Two  curves  are  simi- 
lar when  for  every  polygon  which  can  be  inscribed  in  the 
first,  a  similar  polygon  can  be  inscribed  in  the  second. 

It  is  easily  shown  that  if  on  two  lines,  A  and  a.  be  de- 
scribed a  first  pair  of  polygons,  P  and  p,  and  a  second  pair, 
Q  and  q,  the  proportion  of  the  first  and  second  pairs  is  the 
same,  or  P  :  p  : :  Q  :  g.  The  simplest  similar  polygons  are 
squares;  consequently,  any  similar  polygons  described  on  A 
and  a  are  to  one  another  in  the  proporiiun  of  the  squares  on 
A  and  a.  This  is  also  iruc  if  for  the  polygons  we  substitute 
similar  curres;  and  it  must  be  proved  by  the  method  of 


exhaustions  [Gsovetry.  p.  154],  or  by  the  theory  of  liroiti 
applied  to  the  proposition,  that  any  curve  may  be  approaclu*ii 
in  magnitude  by  a  polygon  within  any  degree  of  neamc^». 

The  theory  of  similar  solids  resembles  that  of  similar  pol>  - 
gons,  but  it  is  necessary  to  commence  with  three  points  in- 
Btead  of  two.  Let  A,  B,  C,  and  a,  6.  c,  be  two  sets  of  three 
points  each,  and  let  the  triangles  ABC  and  abc  be  similar : 
let  them  also  be  placed  so  that  the  sides  of  one  are  paraU«il 
to  those  of  the  other.  If  then  any  number  of  similar  pyra- 
mids be  described  on  ABC  and  abc,  the  vertices  of  the^c 
pyramids  will  be  the  comers  of  similar  solids.  If  P  and  ;> 
be  the  vertices  of  one  pair,  then  the  pyramids  PA  EC  Atul 
pabc  are  similar  if  the  vertices  P  and  p  be  on  the  same  side 
of  ABC  and  abc  [Symmetry],  and  one  of  the  triangles,  say 
PAB,  be  similar  to  its  corresponding  triangle  pabt  and  so 
placed  that  the  angle  of  the  planes  PAB  and  CAB  is  the 
same  as  that  of  the  planes  pab  and  cab.  The  simplest 
similar  solids  are  cubes ;  and  any  similar  solids  described  on 
two  straight  lines  are  in  the  same  proportion  as  the  cubc» 
on  those  lines.  Similar  curve  surfaces  are  those  which  are 
such  that  every  solid  which  can  be  inscribed  in  one  has  an- 
other similar  to  it,  capable  of  being  inscribed  in  the  other. 

It  is  worthy  of  notice  that  the  great  contested  point  of 
geometry  [Parallels]  would  lose  that  character  if  it  were 
agreed  that  the  notion  of  form  being  independent  of  aize,  i» 
as  necessary  as  that  of  two  straight  lines  being  incapable  of 
enclosing  a  space ;  so  that  whatever  form  can  exist  of  any 
one  size,  a  similar  form  muat  exist  of  every  other.  There 
can  be  no  question  tliat  this  universal  idea  of  similarity  in- 
volves as  much  as  this,  and  no  more ;  that  in  the  passage 
from  one  size  to  another,  all  lines  alter  their  lengths  in  iho 
same  proportion,  and  all  angles  remain  the  same.  It  is  the 
subsequent  mathematical  treatment  of  these  conditions 
which  first  points  out  that  either  of  them  follows  from  the 
other.  If  the  whole  of  this  notion  be  admissible,  so  in  any 
thing  less;  that  is,  the  admission  implies  it  to  be  granted 
that  whatever  figure  may  be  described  upon  any  one  line, 
another  figure  having  the  same  angles  may  be  describe<l 
upon  any  other  line.  If  then  we  take  a  triangle  ABC,  and 
any  other  line  ab,  there  can  be  drawn  upon  ab  a  triangle 
having  angles  equal  to  those  of  abc.  This  can  only  bo  done 
by  drawing  two  lines  from  a  and  6,  jnaking  angles  with  ub 
equal  to  BAC  and  ABC.  These  two  lines  must  then  meet 
in  some  point  c,  and  the  angle  acb  will  be  equal  to  ACI>. 
If  then  two  triangles  have  two  angles  of  one  equal  to  two 
angles  of  the  other,  each  to  each,  the  third  angle  of  the  one 
must  be  equal  to  the  third  anslc  of  the  other;  and  thi^ 
much  being  established,  it  is  well  known  that  the  ordinan* 
theory  of  parallels  follows.  The  preceding  assumption  is 
not  without  resemblance  to  that  required  m  the  methods  of 
Legend  re.     [Parallels.] 

SI'MILE  is  admirably  defined  by  Johnson  to  be  '  a  com- 
parison by  which  anything  is  illustrated  or  aggrandised/  a 
definition  which  has  been  often  neglected  by  poet4.  A  Me- 
taphor differs  from  a  Simile  in  expression,  inasmuch  as  a 
metaphor  is  a  comparison  without  the  words  indicating  the 
resemblance,  and  a  simile  is  a  comparison  where  the  obj«'c;» 
compared  are  kept  as  distinct  in  expression  as  in  thought. 
Dr.  Thomas  Brown  has  well  said,  '  The  metaphor  oxpre»}«os 
with  rapidity  the  analogy  as  it  rises  in  immediate  sugg('9> 
tion,  and  identifies  it,  as  it  were,  with  the  object  or  emotion 
which  it  describes;  the  simile  presents  not  the  analogy 
merely,  but  the  two  analogous  objects,  and  traces  thciV 
resemblances  to  each  other  with  the  formality  of  rc<;ular 
comparison.  The  metaphor,  therefore,  is  the  figure  of  pas- 
sion; the  simile  the  figure  of  calm  description.'  iLtcttare^ 
XXXV.)  The  metaphor  is  only  a  bolder  and  more  •llipt«i  al 
simile.  When  we  speak  of  the  rudeness  />f  a  man,  and  «av 
*  Mr.  Jones  is  as  rude  as  a  bear,'  we  use  a  simile,  for  thi* 
rudeness  of  the  two  are  kept  distinct  but  likened ;  when  «e 
say  '  that  bear  Mr.  Jones,'  we  use  a  metaphor,  the  points  ut' 
resemblance  being  confounded  in  the  identification  of  rti«iv- 
ness  with  a  bear.  So,  '  brave  as  a  lion'  is  a  simile-^ila 
'  lion  Achilles'  a  metaphor.  Where  the  resemblance  is  v>l>- 
vious,  it  may  be  more  forcibly  and  as  intelligibly  expressed 
by  a  simple  metaphor;  but  when  the  resemblance  is  not  so 
obvious,  it  requires  fuller  elucidation,  and  then  it  must  W 
expressed  by  a  simile.  Simdes  therefore,  from  their  ten- 
dency to  detail,  are  usually  misplaced  in  passionate  poetry. 
but  metaphors  constitute  the  very  language  of  ptsaion;  for 
the  mind,  when  moved,  catches  at  every  slight  as<ociaiion 
to  express  itself,  hut  never  dwells  on  them  with  the  dehb»* 
I  rateness  of  a  comparison. 
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^  U  Perp^tuU6  de  la  Foi  aut  rKucharittte.*  [Claddb.] 
This  involved  him  in  a  controversy  with  the  writers  of  Port- 
Royal*  and  laid  the  foundation  of  that  opjiosition  which  be 
afterwards  m*^  with  frusa  the  learned  of  his  own  comraunion. 
His  next  publication,  which  came  out  under  the  assumed 
name  of  Recared  Simeon,  was  a  French  translation  of  the 
Work  of  Leo  of  Modena:  *C^r£monies  et  Coutumes  qui 
s*observent  aujourd'hui  parmi  ies  Juifs,*  Paris,  1674,  12mo. 
A  second  edition  appeared  in  1681,  under  the  name  of  the 
Sieur  de  Simonville,  containing  also  a  supplement  respect- 
ing the  Caraites  and  the  Samaritans,  and  a  comparison  be- 
t>Keen  the  ceremonies  of  the  Jews  and  the  discipline  of  the 
Church.  In  1675  he  published  the  '  Voyage  de  Mont  Liban,' 
fi^^uA  cne  Italian  of  Dandini,  with  notes,  and  about  the  same 
cime  his  '  Factum  du  Prince  de  Neubourg,  abb6  de  Fes- 
champs,  centre  les  Religieux de  oette  Abbaye,'  in  which  work, 
as  was  usual  with  him,  he  took  an  opportunity  to  attack 
the  Benedictines.  But  the  work  which  rendered  him  most 
famous  is  his '  Histoire  Critique  du  Vieux  Testament,'  which 
immediately  after  its  publication  (Paris,  1678, 8vo.)  was  sup- 
pressed on  the  ground  that  it  contained  doctrines  dangerous 
to  religion  and  the  Church.  •The  work  however  was  so 
much  admired  for  its  learning  and  criticism,  that  it  was  re- 
printed the  year  after*  and  translated  into  Latin  at  Am- 
sterdam, 1681,  and  into  English  at  London,  1682,  4to.,  by 
John  Hampden.  After  the  publication  of  his  '  Histoire 
Critique.'  Simon  left  the  Congregation  of  the  Oratory,  and 
repaired  to  Belleville,  a  village  near  Caux,  where  he  held  a 
curacy;  but  in  1682  he  resigned  his  office  and  removed  to 
Dieppe,  and  thence  to  Paris  to  renew  his  studies  and  make 
arrangements  for  the  publication  of  other  works.  In  1684 
he  published  at  Frankfort,  *  Histoire  de  TOrigine  et  du  Pro- 
gids  des  Revenues  Eccl6siastiques,*  under  the  name  of 
Jerome  ^  Costa,  of  which  a  second  edition  appeared  at  the 
same  place  in  1709»  in  2  vols.  8vo.  In  the  same  year  (1684) 
he  printed  in  London  his  *  Disquisitiones  Critics  de  variis 
per  diversa  Loca  et  Tempora  Bibliorum  Editionibus,'  which 
was  immediately  translated  into  English.  In  1688  ho  pub- 
lished at  Frankfort,  under  the  name  of  John  Reuctilin, 
*  Dissertation  Critique  sur  la  Nouvelle  Bibliothdque  des 
Auteurs  Eccl6siastiques  par  Du  Pin,*  in  which  he  defends 
some  opinions  contained  in  his  '  Histoire  Critique,*  which 
had  been  controverted  by  Du  Pin.  His  next  publication 
was  'Histoire  Critique  du  Nouveau  Testament,*  Rotter- 
dam, 1689,  4(0.,  an  English  version  of  which  appeared  the 
same  year  at  London.  Besides  the  above,  Simon  was  the 
author  or  editor  of  many  other  works.  He  was  unquestion- 
ably a  man  of  profound  learning  and  great  acuteness.  and 
be  contributed  in  no  small  degree  to  lessen  the  authority 
of  bis  own  church;  but  a  love  of  controversy,  in  all  its  bit- 
terness, and  too  great  a  propensity  to  depreciate  and  abuse 
those  who  happened  not  to  acquiesce  in  his  opinions,  ren- 
dered him  equally  obnoxious  to  Protestants  and  Roman 
Catholics.  He  died  at  Dieppe,  in  April,  1 7 12,  in  the  seventy- 
fourth  year  of  his  age. 

SIMO'NIDES  was  a  native  of  lulis,  in  the  island  of 
Ceos,  and  was  born  about  b.c.  556.  His  father's  name  was 
LeoprepeSy  and  his  grandfather's  Simonides,  who  was  also  a 
poeL 

Simonides  is  said  to  have  obtained  great  fame  as  a  poet 
at  an  early  age.  He  appears  to  have  remained  in  Ceos  till 
about  B.C.  525,  when  he  removed  to  Athens,  where  he  was 
honourably  received  by  Hipparchus,  and  became  acquainted 
with  Anacreon  and  Lasus  (Plato,  Htpparch.,  p.  228 ;  Aelian, 
Var.  Hist.,  viii.  2).  After  the  murder  of  Hipparchus,  he  took 
refuse  with  the  Aleuadae  and  Scopadae  in  Thesaaly,  whose 
praises  hecelobrated  in  some  of  his  poems  (Theocnt.,  xvi.  34, 
&c..  with  the  Schol. ;  compare  Plato,  Protagnr.,  p.  333).  How 
long  Simonides  remained  mThessaly  is  not  known  ;  but  aAer 
the  buttle  of  Marathon  (B.C.  4U0)  we  find  him  again  at 
Athens.  For  the  next  ten  years  he  appears  to  have  lived 
chiefly  at  Alliens,  and  to  have  been  actively  enfraged  in  the 
pursuit  of  his  art.  AAer  the  banishment  of  Themistocles 
and  the  death  of  Pausanias.  with  both  of  whom  he  lived. on 
intimate  terms  he  retired  to  Hieron's  court  at  Syracuse 
(Aelian,  Vcur,  Hitt^  ix.  1 ;  iv.  15),  where  he  died,  b.c.'467,  in 
his  ninetieth  year. 

Most  of  the  poems  of  Simonides  are  lost ;  but  enough 
have  come  down  to  us  to  enable  us  to  form  Home  opinion  of 
the  merit*  of  his  poetry,  and  to  justify  the  panegyrics  which 
the  aniient  writers  bestow  upon  him.  He  wa^  one  of  the 
roott  dibiinguibhed  of  the  elegiac  poets,  and  particularly  ex- 
celled in  the  pathetic,  as  we  see  in  bis  'Lament  of  Danae*  and 


in  other  remains  of  his  poetry.  He  is  stated  to  bare  h.i  1 
the  superiority  over  Aeschylus  in  an  elegy  which  he  f<.in  ♦ 
posed  in  honour  of  those  who  died  at  Mataihon,  when  tlie 
Athenians  ini«tituted  a  contest  of  ilic  chief  poets.  But  soiiic 
of  Simonides*s  best  poems  are  epigrams,  which  speetcs  of 
poetry  he  carried  to  greater  perfection  than  any  of  hi^  yjv~ 
decessors.  The  Persian  war  gave  constant  employment  ta 
this  muse,  as  he  was  frequently  employed  by  the  different 
states  of  Greece  to  adorn  with  inscriptions  the  tomb>  f^f 
those  who  fell,  and  the  votive  offerings  which  were  dcdi- 
cated  in  the  various  temples.  We  still  possess  several  of  Fn« 
epigrams  belonging  to  this  period.  Of  those  one  of  li.e 
most  celebrated  is  upon  the  Spartans  who  fell  at  Thermo- 
pyloo:  *  Stranger,  tell  the  Lacedosmonians  that  we  arc  Ijm^ 
here  in  obedience  to  their  laws;*  and  another  upon  tbo 
Athenians  who  fell  at  Marathon:  *  Fighting  in  the  \nn  rif 
the  Greeks,  the  Athenians  at  Marathon  destroyed  the  power 
of  the  glittering  Medians.*  Simonides  also  celebrated  iii(5 
sea-fights  of  Artemisium  and  Salamis  in  two  larger  ]K>cnri>*, 
which  are  often  referred  to  by  antient  writers,  but  of  whicU 
no  fragments  have  come  down  to  us. 

The  remains  of  the  poems  of  Simonides  have  been  piil>- 
lished  by  Schneidewin,  under  the  the  title  of  'Simoin<];« 
Carminum  Reliquiae,'  Bruns.,  1835,  8vo.  The  Greek  Icttc.  i 
X,  ^,  O,  are  said  to  have  been  invented  by  Simonides,  wlt» 
is  also  stated  to  have  converted  the  sign  of  the  aspirate  li 
into  a  long  e. 

Simonides  of  Ceos  must  not  be  confounded  with  Simo- 
nides of  Amorgus,  which  is  an  island  not  far  from  Pnti>-. 
The  latter  was  a  contemporary  of  Archilochus,  and  noQn>h*  li 
from  B.C.  693  to  662.  He  wrote  iambics,  in  which  hi*  ut- 
lacked  private  persons,  and  of  which  a  few  fragments  ha'  o 
come  down  to  us.  He  also  wrote  a  satirical  poctn  up  w 
women  in  the  iambic  metre,  which  is  still  extant.  Iho 
fragments  of  his  poems  have  been  published  by  Wclckti, 
Bonn,  1835. 

(Muller's  History  of  the  Literature  of  Greece,  p.  12  3. 
&c.,  140;  Bode's  Geschichte  der  Lyrischen  Dichtkutist  li'-r 
HeUenen,  vol.  i.,  p.  318,  &c.;  vol.  ii.,  p.  122,  fitc.) 

SIMONY  is  the  buying  or  selline  for  money  or  oiler 
corrupt  consideration  any  ecclesiastic5  benefice,  dignit>,  f»r 
preferment,  or  the  causing  a  clerk  to  obtain  or  to  relimpixli 
such  benefice  or  preferment  for  corrupt  consideration.  Ti.e 
word  is  derived  from  Simon,  who  is  mentioned  in  the '  Arti 
of  the  Apostles'  (viii.,  18-24)  as  having  offered  mone)  ij 
Peter  and  John  in  order  that  he  might  obtain  from  thciii 
apostolical  powers. 

Whether  Simony  was  an  offence  at  common  law  is  at 
least  doubtful.  Lord  Coke,  it  is  true,  repeatedly  8a}*s  thM 
the  common  law  doth  abhor  Simony,  and  adduces  as  eviderice 
of  this  repugnance  the  fact  that  a  patron  of  a  living  could  n^i 
by  the  common  law  recover  a  pecuniary  compensation  for 
being  impeded  in  his  presentation.  It  is  certain  that  SimtMty 
is  a  great  ecclesiastical  offence  by  the  canons  both  of  the 
Roman  Catholic  and  of  the  Anglican  church.  The  4uih 
canon  of  the  latter  (a.d.  1603), '  to  avoid  the  detestable  cntuo 
of  Simony,'  and  because  the  buying  and  selling  of  spirilu;.! 
and  ecclesiastical  functions.  &c.  *  is  execrable  before  Gu*!/ 
prescribes  an  oath  to  be  ministered  to  every  person  a&^uta- 
ing  such  offices,  by  which  he  denies  that  he  has  made  any 
Simoniacal  payment,  contract,  or  promise,  directly  or  in'!i- 
rectly.  for  procuring  such  ecclesiastical  office,  or  that  h« 
will  perform  any  such  contract  made  on  his  behalf  without 
his  knowledire.  • 

But  the  oftence  now  depends  on  the  statute  31  Elisabeth, 
c.  6,  although  the  word  Simony  is  not  mentioned  in  the  art. 
By  that  siatute  any  person  preseniing  to  a  benefice  t-r 
profit  or  'any  such  corrupt  cause*  forfeits  to  the  crown  il  it 
piesentation  and  double  the  >alue  of  one  year's  profit  of  t!)c 
benefice,  and  the  person  paying  the  price  is  rendered  i.  ♦ 
capable  of  holding  that  benefice  ({  5).  Any  person  so  »*.r- 
ruplly  admitting  or  instituting  another  is  subject  to  n.e 
like  pecuniary  penalty,  and  the  benefice  is  'eftsoont  mercli 
void,  and  the  presentation  reverts  to  the  patron  as  ihoU'.::i 
the  party  so  admitted  were  dead  (}  6).  An  incumU^i: 
resigning  or  exchanging  a  benefice  with  cure  of  souls  f'-:- 
profit,  and  the  person  with  whom  the  bargain  is  made,  b.>  h 
forfeit  double  the  price,  together  with  two  years*  profit  «»f 
the  benefice  (J  6).  Any  person  obtaining  for  such  cornel 
consideration  the  ordaining  of  a  niiiMster,  forfeits  4e/..  ai.i 
the  minister  so  corruptly  ordained  foifeits  10/.  and  is  m- 
capable  of  holding  any  ecclesiastical  prefeiment  for  sovr, 
years.    The  modifications  which  that  enactment  haa  undei* 
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of  a  bemi-cylindrioal  form*  but  be  did  not  live  to  complete 
the  work»  and  the  results  of  bis  researcbes  have  never  been 
made  public. 

As  Mr.  Simpson  advanced  in  life,  be  became  gradually 
a  prey  to  melanoboly,  wbich  appears  to  have  been  in- 
creased by  the  influence  of  bad  habits;  bis  mental  faculties 
vrere  at  length  so  far  impaired  that  he  became  incapable  of 
performing  the  duties  of  his  professorshioi  and  in  the  be- 
ginning of  the  year  1761  he  was  prevailed  on  to  retire  to 
his  native  town.  The  fatigues  of  the  journey  increased  his 
disorder,  and  he  died  May  14,  in  that  year,  in  the  Hfty-first 
year  of  bis  age. 

Considering  the  circumstances  attending  Simpson's  early 
life,  and  the  laborious  occupation  in  which  he  was  after- 
wards engaged,  it  is  not  without  surprise  that  we  contem- 
plate the  number  of  works  which  he  wrote,  and  the  pro- 
found research  those  works  display.  His  first  publication, 
which  came  out  in  1737,  was  entitled  *  A  New  Treatise  of 
Fluxions,'  in  which  the  direct  and  inverse  methods,  as  they 
were  caUed,  are  demonstrated  with  considerable  precision 
and  perspicuity,  and  agreeably  to  the  manner  of  Newton  ; 
the  work  also  contains  several  useful  applications  of  the  cal- 
culus to  subjects  in  natural  philosophy  and  astronomy. 
Thirteen  years  afterwards,  that  is,  in  1760,  he  published 
*The  Doctrine  and  Applications  of  Fluxions,'  which  he 
dedicated  to  the  earl  of  Macclesfield,  and  which,  though  it 
embraces  the  same  subjects  as  form  the  body  of  the  'Trea- 
tise,' must,  from  the  numerous  improvements  it  contains,  be 
considered  as  a  separate  work. 

In  1740  Simpson  published  'A  Treatise  on  the  Nature 
and  Laws  of  Chance.'  besides  *  Essays  on  several  subjects 
in  pure  and  mixed  Mathematics ;'  and  two  years  afterwards 
*Tlie  Doctrine  of  Annuities  and  Reversions,*  with  tables 
showing  the  values  of  single  and  joint  lives.  These  works 
were  followed,  in  1 743,  by  *  Mathematical  Dissertations  on 
Physical  and  Analytical  Subjects,'  among  which  will  be 
found  an  investigation  of  the  figure  of  a  planet  revolving 
on  its  axis,  and  of  the  force  of  attraction  at  the  surfaces  of 
bodies  which  are  nearly  spherical;  also  a  theory  of  the 
tides  and  of  astronomical  refractions.  These  dissertations 
were  dedicated  to  Martin  Folkes,  Esq.,  the  president  of  the 
Royal  Society. 

'  An  Elementary  Treatise  on  Algebra'  was  published  in 
1745;  *The  Elements  of  Geometry,*  in  1747;  and  in  the 
next  year  *  A  Tract  on  Plane  and  Spherical  Trigonometry,' 
with  the  'Theory  of  Logarithms.'  With  the  elements  of 
geometry  are  given  notes  in  which  are  suggested  improve- 
ments on  some  of  the  demonstrations  of  Euclid;  but  in 
roakins  occasional  observations  on  the  notes  given  in  the 
first  edition  of  Dr,.  Robert  Simson's  '  Euclid,'  For  example 
on  the  note  to  the  first  proposition  of  the  eleventh  book,  he 
has  fallen  into  some  slight  inaccuracies  which  have  been 
nmarked  on  in  the  succeeding  editions  of  the  latter  work. 
A  second  edition  of  Thomas  Simpson's  'Geometry'  was  pub- 
lished in  1760. 

In  the  year  175S  he  published- 'Select  Exercises  in  Ma- 
thematios,'  in  which  are  given  many  geometrical  and 
algebraical  problems  with  their  solutions,  and  a  theory  of 
gunnery;  but  his  last  and  most  valuable  work  was  that 
which  is  entitled  'Miscellaneous  Tracts'  (1754).  This 
eonsiats  of  eight  separate  papers,  four  of  which  relate  to 
pure  mathematics,  and  the  others  to  physical  astronomy. 
The  first  paper  contains  investigations  for  determining  the 
precession  of  the  equinoxes  and  the  nutations  of  the  earth's 
axis ;  the  second  contains  equations  for  correcting  the  place 
of  a  planet  in  its  orbit  on  the  hypotheses  of  BuUialdus  and 
Seth  Ward ;  and  the  third  is  on  the  manner  of  transferring 
the  motion  of  a  comet  from  a  parabolical  to  an  elliptical 
orbit.  In  the  fourth  paper  are  explained  the  advantages,  in 
point  of  accuracy,  which  arise  from  using  a  mean  of  several 
astronomical  observations  instead  of  one  single  observation. 
The  fifth  contains  the  determination  of  certain  lluenta ;  the 
sixth,  the  resolution  of  algebraic  equations  by  means  of 
surd  divisors ;  and  the  seventh,  a  general  rule  ror  the  reso- 
lution of  isoperimetrioal  propositions.  The  eighth  paper 
contains  the  resolution  of  some  important  problems  in 
astronomv ;  the  propositions  in  the  third  ana  ninth  sec- 
tions of  the  first  book  of  Newton's  'Principia'  are  demon- 
atrated,  and  the  general  equations  are  applied  to  the  deter- 
nination  of  the  lunar  orbit. 

In  order  that  the  merit  of  this  last  paper  may  be  rightly 
appreciated,  it  is  necessary  to  observe  that  about  the  year 
1749  tho  modem  analTBia  was  flnl  applied  to  the  determi- 


nation of  the  elementa  of  the  orbits  of  the  earth,  moon,  and 
planets;  these  bodies  being  supposed  to  perturbate  carli 
other's  motions  by  their  mutual  attractions,  as  well  as  to  be 
subject  to  the  general  attraction  of  the  sun.  In  the  prose- 
cution of  the  research,  the  mathematicians  Clairaut, 
D'Alembert,  and  Euler  particularly  investigated  the  eOcct 
of  the  sun*s  attraction  in  causing  a  progression  of  the  apogee 
of  the  moon*s  orbit,  which  progression,  being  a  remarkable 
consequence  of  perturbation,  was  considered  as  a  test  of  the 
correctness  of  the  general  principle  and  law  of  attraction 
which  had  been  assumed  oy  Newton.  The  first  efforts  of 
M.  Clairaut  showed  an  amount  of  progression  in  the  pcrioil 
of  a  revolution  of  the  moon  about  the  earth,  equal  to  about 
half  only  of  that  which  had  been  determined  from  astrono- 
mical observations (' M^moires  de  I'Acad^mie,*  1747);  and  it 
is  remarkable  that  both  D'Alembert  and  Euler  obtained  at 
the  same  time  a  like  erroneous  result  This  circumstance 
at  first  caused  some  doubts  to  be  entertained  of  the  truth  of 
Newton's  hypothesis,  that  the  force  of  attraction  variea  in- 
versely as  the  square  of  the  distance :  but  the  process  em- 
ployed by  the  three  mathematicians  being  one  of  successivt: 
approximations  only,  it  was  afterwards  discovered  by  Clairau  t 
that,  on  continuing  the  process,  the  second  step  in  tbu 
approximation  produced  a  quantity  nearly  equal  to  that 
which  had  been  obtained  by  the  first  step ;  and  thus  the 
computed  progression  was  found  to  coincide  with  the  results 
of  observation.  Now  Simpson,  employing  a  different  ml 
equation  of  motion  like  that  which  had  been  used  by  the 
foreign  mathematicians,  obtained  the  values  of  its  tor  ma  by 
means  of  indeterminate  coefficients ;  a  method  which  en- 
tirely  avoided  tlie  inaccuracy  resulting  from  the  species  of 
approximation  wbich  they  had  adopted ;  and  thus  he  arri\cd 
at  once  at  the  true  value  of  the  progression. 

The  'Tracts*  were  not  publish^  till  seven  years  after 
Claitaut*»  *M6moire*  came  out,  and  it  appears  that,  in  the 
interval,  that  mathematician  during  a  visit  to  England  had 
an  interview  with  Simpson ;  the  latter  states  however,  iu 
the  preface  to  his  'Tracts,*  that  previously  to  having  had 
any  communication  with  M.  Clairaut,  he  had  discovered 
that  the  movement  of  the  moons  apogee  could  be  accounted 
for  on  the  Newtonian  law  of  gravitation.  There  is  there- 
fore no  reason  to  doubt  that  Simpson  had  the  merit  of 
arriving  at  a  determination  which  served  to  confirm  the 
truth  of  that  law  by  a  process  entirely  his  own :  the  whole 
investigation  exhibits  profound  mathematical  skill,  and  fully 
entitles  him  to  the  cnaracter  of  having  been  one  of  the 
ablest  analysts,  for  all  the  purposes  of  practical  science,  of 
which  the  country  can  boast. 

Mr.  Simpson  continued  during  the  whole  of  his  life  his 
contributions  to  the  *  Ladies'  Diary,'  of  which  work  be  wa:* 
the  editor  from  1 754  to  1 760. 

•  SIMSON,  ROBERT,  one  of  the  many  mathematicians 
who  have  given  a  lustre  to  the  universities  of  Scotland,  i^as 
a  son  of  Air.  John  Simson,of  Kirton  Hall  in  Ayrshire,  and 
was  born  in  October,  1687.  About  the  year  1701  he  was 
sent  to  the  university  of  Glaagow,  where  he  acquired  that 
proficiency  in  the  learned  languages  which  he  retained  dur- 
ing all  his  life,  and  at  the  same  time  he  made  considerable 
progress  in  moral  philosophy  and  theology,  being  destined 
by  his  father  for  the  church.  Young  Simson  soon  however 
found  a  pursuit  more  congenial  to  his  taste  in  the  study  of 
mathematics,  and  chiefly  of  the  antient  geometry :  to  this 
subject  he  applied  himself  at  first  as  a  relief  from  what  he 
considered  as  a  more  laborious  occupation,  a  Ad  it  became  at 
length  almost  the  sole  employment  of  his  life. 

In  1710  Mr.  Simson  made  a  visit  to  London,  where  he 
remained  about  a  year,  and  where  he  became  acquainted 
with  Dr.  Halley,  Mr.  Caswell,  Dr.  Jurin,  and  Mr.  Ditton  : 
from  the  conversation  of  the  last  gentleman,  who  was  tJieii 
mathematical  master  of  Christ's  Hospital,  he  gained,  not  as 
a  pupil,  but  as  a  friend,  a  considerable  acoession  to  his 
knowledge  of  science. 

On  the  resignation  of  Dr.  Robert  Sinclair,  VLr.  Simson 
was  appointed,  in  1711,  to  succeed  him  as  professor  of  ma- 
thematics in  the  university  of  Glasgow.  He  then  applied 
himself  to  the  duties  of  his  office,  and  regularly  gave  lee* 
tures  on  five  days  in  each  week  during'  the  session  of  se\cn 
months.  This  practice  he  continued  for  nearly  fifty  years ; 
but  in  1758,  being  then  seventy-one  years  of  age,  be  was 
obliged  to  employ  an  assistant,  and  three  years  afterwards 
the  Rev.  Dr.  Williamson,  who  had  been  one  of  his  pupils* 
was  appointed  his  successor. 

Id  1 73d  Dr.  SiOMon  publiahad  in  4to.  a  *  Treatise  on  Oooio 
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Sections,*  and  a  second  edition  in  1750:  m  ibis  work  the 
investigations  are  conducted  agreeably  to  the  spirit  of  the 
aniient  geometry,  and  propositions  are  introduced  expressly 
that  it  might  serve  as  an  introduction  to  the  treatise  of 
Apollonius  on  the  same  subject. 

By  the  advice,  it  is  said,  of  Dr.  Halley,  Simson  early  di- 
rected his  attention  to  a  restoration  of  the  works  of  the 
Greek  geometers,  and  his  first  effort  was  made  on  the 
porisms  of  Buclid :  a  branch  of  the  antient  analysis  which 
is  only  known  from  the  short  account  in  the  works  of  Pap- 
pus. In  tnis  difficult  task  however  he  succeeded,  but  bis 
'Tract'  on  the  subject  was  not  published  till  after  his 
death.  Having  acquired  a  sort  of  key  to  that  analysis, 
he  undertook  a  restoration  of  the  *  loci  plani '  of  Apollonius, 
and  this  he  completed  about  the  year  1 738.  The  work  was 
first  published  in  1746,  and  Dr.  Simson  acquired  by  it  the 
reputation  of  being  one  of  the  most  elegant  geometers  of 
tho  age.  Another  subject  on  which  the  peculiar  talents  of 
Dr.  Simson  were  exercised,  was  the  'sectio  determinata'  of 
Apollonius,  and  this  also  be  was  so  fortunate  as  to  restore. 
The  work  appears  to  have  been  commenced  at  an  earlv  pe- 
riod of  his  life,  but  it  was  only  published,  along  with  the 
Porisms,  after  his  death. 

A  perfect  edition  of  the  principal  part  of  £uclid*s  '  Ele- 
ments' was  the  next  object  of  Dr.  Simson's  labours.  Nu- 
merous errors  were  known  to  exist  in  the  Greek  copies,  and 
the  correction  of  these  was  a  task  worthy  of  a  scholar  who 
had  made  the  antient  geometry  almost  exclusively  "his 
study.  An  edition  of  the  '  Elements'  and  of  the  '  Data'  was 
published  in  4to.  about  1756,  and  the  work  has  always  en- 
joyed a  high  character  both  for  precision  in  the  definitions 
and  accuracy  in  the  demonstrations.  It  is  probable  that  the 
British  mathematician  has  even  corrected  errors  which 
existed  in  the  original  text,  though  his  high  regard  for 
Euclid  has  led  him  to  assume  that  all  those  which  he  has 
discovered  have  arisen  from  the  negligence  or  unskilful- 
ness  of  the  aniient  editors  or  copyists.  Having  been  very 
generally  used  for  the  purposes  of  elementary  instruction, 
many  editions  of  this  work  nave  since  been  published. 

After  his  retirement  Dr.  Simson  employed  himself  chiefly 
in  correcting  his  mathematical  writings ;  but  though  he 
had  several  works  nearly  fit  for  publication,  he  printed 
none  except  a  new  edition  of  Euclid's  *  Data.'  He  was 
seriously  ill  only  during  a  few  weeks  previously  to  his  death, 
which  took  place  October  1, 1768,  in  the  eighty-first  year  of 
his  age. 

In  1776  Earl  Stanhope  published,  at  his  own  expense, 
and  for  private  circulation,  the  above-mentioned  restora- 
tions of  Euclid's  books  of  Porisms,  and  of  the  two  books  of 
Apollonius '  De  Sectione  Determinata :'  together  with  these 
works  the  same  nobleman  published  a  tract  on  the  limits 
of  ratios  and  another  on  logarithms,  both  of  which  had  also 
been  written  by  Dr.  Simson.  An  edition  of  the  works  of 
Pappus  was  found  among  the  Doctor's  MSS.,  and  was  sent 
by  his  executors  to  the  University  of  Oxford. 

Dr.  Simson,  though  devoted  to  geometry,  was  well  ac- 
quainted with  the  modern  analysis,  and  the  latter  was 
occasionally  the  subject  of  his  college  lectures ;  it  is  how- 
ever to  be  regretted  that  so  much  of  his  time  was  spent  in 
the  effort  to  restore  the  precise  works  of  the  antients,  when 
it  might  have  been  more  profitably  employed  in  forming  a 
connected  system  of  their  analysis,  and  in  showing  its  appli- 
cation to  tb»  solution  of  problems  relating  to  physical 
science.  He  was  never  married,  and  the  greater  part  of 
his  long  life  was  spent  within  the  walls  of  the  college ;  his 
hours  of  study,  his  exercises,  and  even  his  amusements  be- 
ing regulated  with  great  precision.  In  his  disposition  he 
was  cheerful  and  sociable;  and  his  conversation,  which 
was  animated,  abounded  with  literary  anecdote  and  good 
humour,  though  be  was  subject,  when  in  company,  to  occa- 
sional fits  of  absence.  He  was  a  man  of  strict  integrity  and 
pure  morals,  and  he  appears  to  have  had  just  impressions 
of  religion,  though  he  never  allowed  the  subject  to  be  intro- 
duced in  mixed  society. 

SIN.  One  of  the  few  passages  of  Scripture  in  whkh  we 
have  something  which  approaches  to  the  character  of  a 
definition  relates  to  this  word :  '  Sin  is  the  transgression  of 
the  law.*  (I  JbAn,  iii.  4.)  Within  this  definition  would  be 
comprehended  all  actual  sins,  when  the  word  law  is  inter- 
preted to  mean  the  Christian  law,  the  rule  by  which  the 
minds  of  all  who  profess  Christianity  are  bound ;  and  not 
merely  open  palpable  offences  against  the  law,  such  as  mur- 
der, theft,  lying,  and  the  like,  but  sinful  omissions  of  duty. 


and  those  tint  vhidh  are  only  those  of  oontemplation  and 
thought:  since  the  Christian  rule  commands  us  not  to 
neglect  the  performance  of  our  duties,  and  to  keep  a  watoh 
over  the  thoiights  as  well  as  over  the  actions  and  words. 

It  was  this  comprehensive  and  most  excellent  law  which 
was  in  the  mind  of  the  Apostle  when  he  said  that '  sin  was 
transgression  of  the  law,'  or  at  least  that  other  divine  law 
which  bound  the  conscience  of  the  Jews.  But  the  expres- 
sion may  be  taken  to  express  more  generally  any  law  which 
a  person  holds  in  his  conscience  to  be  binding  upon  him, 
whether  it  he  a  law  of  nature  only,  or  a  law  in  which  the 
natural  perception  of  right  and  wrong  is  modified  by  and 
mixed  with  what  is  received  as  the  will  of  (rod  concerning 
us  by  direct  revelation  from  him. 

When  the  word  sin  is  however  applied  to  any  act,  it  is 
always,  among  correct  writers  or  speakers,  used  with  refer- 
ence, either  expressed  or  implied,  to  religious  obligation, 
and  to  the  responsibility  in  which  we  stand  to  God,  and  the 
liability  in  which  we  are  to  future  punishment.  '  To  do 
wrong*  would  express  the  same  act  as  *  to  commit  sin  ;'  but 
we  use  the  former  phrase  without  thinking  of  the  offence 
which  is  done  against  God  in  any  act  of  the  kind ;  not  so 
when  we  use  the  other  phrase. 

Under  this  definition  it  is  evident  that  there  may  be 
degrees  in  sin :  and  we  mention  this  to  remove  what  we 
deem  an  erroneous  opinion  on  this  subject,  which  goes  the 
length  of  saying  that  there  is  really  no  difference  between 
the  slightest  violation  of  any  moral  obligation  and  the  more 
heinous  transgressions.  The  error  on  this  point  arises  out  of 
one  of  the  commonest  mistakes  in  respect  of  language— con- 
founding words  in  their  abstract  with  words  in  their  concrete 
state.  It  is  true  that  sin  in  the  abstract  is  one  and  indivisi- 
ble, and  there  are  no  degrees  in  it ;  it  expresses  that  which 
is  most  offensive  in  the  sight  of  a  pure,  holy,  and  judging 
God.  But  when  we  say  '  a  sin,'  we  then  refer  to  some  par- 
ticular act ;  and  common  sense  tells  us  that  in  all  acts  in 
which  the  law  is  transgressed  there  is  not  the  same  amount 
of  moral  turpitude,  the  same  amount  of  defiance  to  the 
Divine  Power,  the  same  injury  to  society  or  to  our  neigh- 
bour, and  consequently  not  the  same  amount  of  offence  in 
the  sight  of  God.  At  the  same  time  it  cannot  be  too  strongly 
inculcated  upon  all  to  keep  a  watchful  guard  upon  them- 
selves lest  they  commit  even  the  smaller  offences;  for 
nothing  is  more  certain  in  the  philosophy  of  mind,  than  that 
small  offences  lead  imperceptibly  to  the  toleration  of 
greater,  so  that  the  man  who  thinks  little  of  small  offences 
may  become,  before  he  is  aware,  guilty  of  those  of  the  most 
heinous  nature. 

There  is  also  what  divines  call  Ori^nal  Sin ;  a  phrase 
which  is  differently  interpreted  by  different  persons.  By 
some  it  is  considered  as  being  the  act  of  sin  committed  by 
our  first  parents  when  they  transgressed  the  law  which  had 
bound  them  not  to  eat  of  the  fruit  of  a  certain  tree ;  and 
this  act  of  sin  is  regarded  as  partaken  in  by  all  the  posterity 
of  Adam,  who  were,  as  it  were,  existent  in  him  their  com- 
mon father,  and  as  fixing  upon  all  the  guilt  of  his  sin,  and 
exposing  them  to  punishment  which  would  be  inflicted  for 
this  particular  sin,  to  say  nothing  of  their  own  sin,  but  for 
the  great  redemption.  There  are  many  modifications  of 
this  notion  and  many  intermediate  shades  of  opinion  till  we 
arrive  at  the  Tiew  of  original  sin  which  represents  the 
nature  of  man  as  changed  oy  the  transgression  in  this  par- 
ticular of  our  common  ancestor ;  so  that  a  nature  previously 
perfectly  innocent  and  firee  from  the  least  tendency  to  sin, 
became  changed  into  one  in  which  the  disposition  to  sin  is 
inherent  and  the  repugnance  to  the  Divine  will  strong  and 
universal.  There  are  some  classes  of  professing  Christians 
who  do  not  use  the  phrase  original  sin,  though  they  admit 
the  proneness  of  man  to  sin,  attributing  it  to  his  ignorance 
and  imperfection,  to  the  violence  of  his  appetites  and  pas- 
sions, and  in  general  referring  it  to  that  state  of  probation  in 
which  it  seems  to  them  to  have  been  the  intention  of  their 
Maker  to  place  us. 

SINAI,  MOUNT.    [Arabia,  p.  213.] 

SINA'PIS,  the  name  of  a  genus  6f  plants  belonging  to 
the  natural  order  Cruciferse  or  Brassicaceo.  All  the  species 
are  known  by  the  name  of  mustard,  a  word  derived  from 
fmututn  ardenSf  in  allusion  to  their  hot  and  biting  charac- 
ter. The  genus  is  known  by  its  siliquose  fruit,  which  is 
rather  terete  with  nerved  valves ;  small,  short,  acute  style ; 
subglobose  seeds  disposed  in  one  row  in  each  cell,  and  spread- 
ing calvx.  The  leaves  are  of  various  forms,  Iv^te  or  aeeply 
toothed.  The  flowers  yellow,  arranged  on  terminal  bractlesa 
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rneemes.  They  are  chiefly  natttes  of  the  temperate  parti 
of  both  hemispheres  of  the  old  world.  Between  40  and  50 
species  of  this  genus  are  enumerated.  Of  these  two  species 
are  well  known  and  much  cultivated  in  this  country,  Sina- 
pi*  nigra  and  S.  albot  the  black  and  white  mustard. 

S.  nigra,  the  black  mustard,  is  known  by  its  smooth,  even, 
somewhat  tetragonal  siliques  closely  pressed  to  the  pe- 
duncle ;  lyrate  lower  leaves,  and  lanceolate  upper  leaves. 
It  is  found  in  cultivated  fields,  waste  grounds,  and  road- 
sides throughout  Europe.  The  young  plants  of  both  black 
and  white  mustard  are  eaten  as  salad,  and  are  both  culti- 
vated for  this  purpose.  The  black  however  differs  from  the 
white  mustard  in  the  flowers  and  seed  being  much  smaller, 
and  in  the  latter  being  black.  But  the  great  purpose  for 
which  the  black  mustard  is  grown  is  for  the  seeds,  which 
when  ripened  and  powderea  form  the  well-known  condi- 
ment mustard.  'To  raise  the  seed  for  flour  of  mustard  and 
other  officinal  occasions,  sow  either  in  March  or  April  in  an 
open  compartment,  or  large  sowings  in  fields,  where  designed 
for  public  supply.  Sow  moderately  thick,  either  in  drills  six 
or  twelve  inches  asunder;  or  broad-cast,  after  the  ground  has 
been  properly  ploughed  and  harrowed,  and  rake  or  harrow 
iu  the  seed.  When  the  plants  are  two  or  three  inches  high, 
hoe  or  thin  them  moderately  where  too  thick,  and  clear 
them  from  weeds.  They  will  soon  run  up  to  stalks,  and  in 
July,  August,  or  September  return  a  crop  of  seed  ripe  for 
gathering ;  being  tied  up  in  sheaves  and  left  three  or  four 
days  on  the  stubble.'  (Don's  Miller.)  Rain  damages  the 
crop  very  much.  Black  mustard  exhausts  the  soil  rapidly. 
It  is  cultivated  to  a  great  extent  in  the  county  of  Durham. 
AVhen  once  grown  it  is  difficult  to  extirpate  ou  account  of 
the  great  vitality  of  the  seeds,  which,  if  buried  at  almost 
any  depth  and  for  any  length  of  time,  will  germinate  when 
brought  to  the  surface.  In  preparing  the  flour  of  mustard 
in  this  country,  the  black  husk  of  the  seed  is  separated  bv 
delicate  sifting.  This  process,  which  is  not  gone  through 
ou  the  Continent,  makes  the  British  mustard  of  so  much 
lighter  and  more  agreeable  'colour.  The  mustard  ou  the 
Continent  however  is  stronger,  as  the  greater  proportion  of 
the  volatile  oil  on  which  the  strength  of  the  mustard  depends 
resides  in  the  testa,  or  husk  of  the  seed,  which  in  this  coun- 
try is  thrown  away. 

S.  aiba^  white  mustard:  siliques  hispid,  spreading,  rather 
narrower  than  the  ensiform  beak :  leaves  lyrate,  smoothish ; 
stem  smooth.  It  is  a  native  of  Britain  and  most  countries 
in  the  south  of  Europe.  It  is  frequently  cultivated,  and  when 
young  is  eaten  as  a  salad.  Its  seeds  are  while,  and  by  ex- 
pression yield  a  bland  insipid  oil  perfectly  free  from  acri- 
mony, but  leaving  behind  a  cake  more  pungent  than  the 
seeds  themselves.  In  the  culture  of  this  plant  for  salad  the 
seed  should  be  sown  onre  a  week  or  fortnight,  in  dry  warm 
situations,  in  February  and  March,  and  in  shady  borders  in 
the  heat  of  summer.  They  are  best  sown  in  shallow  flat  drills, 
from  three  to  six  inches  apart.  The  seeds  should  be  put  in 
thick  and  regular,  and  covered  with  not  more  than  a  quar- 
ter of  an  inch  of  mould.  In  winter  or  early  spring  it  may 
be  grown  under  a  hand-glass,  or  in  hotbeds  ana  stoves. 

SIN  A  PIS.  Two  species  of  this  genus  are  used  in  this 
country  to  >'ield  the  mustard  of  commerce,  S.  alba  and  S. 
nigra,  or  white  mustard  and  black  mustard.  Both  are 
annuals,  the  latter  extensively  cultivated  in  Yorkshire  and 
Durham.  Of  the  former  the  seeds  arc  large,  smooth,  not 
veined  or  reticulated,  and  when  bruised  and  mixed  with 
water,  do  not  evolve  a  pungent  odour.  The  integument  or 
skin  is  also  thin,  and  the  quantity  of  fixed  oil  obtained 
from  it  is  less  than  from  that  of  the  black  mustard.  White 
mustard  is  of  a  light  colour  externally  (but  one  variety  is 
blackish),  and  when  reduced  to  powder,  is  of  a  light  yellow 
colour. 

The  seeds  of  black  mustard  are  about  the  stxe  of  the 
head  of  a  common  pin,  ovato-globose,  of  a  reddish-brown, 
beautifully  veined,  mternally  yellow,  oily,  and  yielding  a 
yellowish-green  powder.  The  chemical  constitution  of  the 
two  is  essentially  different,  as  it  isi  only  the  black  mustard 
whiah  evolves,  when  bruised  and  mixed  with  water,  the 
pungent  principle  which  irritates  the  eyes,  nostrils,  and 
akin.  The  white  mustard  possesses  a  non -volatile  principle, 
which  is  developed  by  the  addition  of  water.  It  is  the 
young  plants  from  this  species  which  are  eaten  with  cress 
as  a  salad. 

The  chemical  constitution  of  blark  mustard  seems  to  be 
of  the  most  complex  kind.  According  to  Dr.  Pereira,  it 
eontaini  myronate  of  potaah»  myroayne,  fixed  oil,  a  pearly 


&t  matter,  gummy  matter,  sugar,  colouring  nattar,  aina^ 
pisin,  free  acid,  peculiar  green  matter,  and  some  salts, 
chiefly  sulphate  and  phosphate  of  lime.  The  volatile  oil 
does  not  pre-exist  in  the  mustard,  but  is  formed,  when  water 
is  added,  *  by  the  mutual  action  of  the  contained  myraayne 
and  myronate  of  potash  (sinapisin?).'  It  may  be  obtained 
by  distilling  one  part  of  the  marc  (i.e.  the  cake  of  bruised 
mustard-sc«ds  which  remains  after  the  fixed  oil  has  been 
expressed)  with  finom  five  to  eight  parts  of  water.  It  la  so- 
luble in  alcohol  and  sDther,  and  also,  what  is  very  singular* 
in  water,  requiring  however  five  hundred  parts  Ibr  its  aola-^ 
tion.  Water  in  wnich  it  is  dissolved  is  a  powerful  vesicant 
and  rubefacient.  It  has  been  reoommenoed  as  a  eoopKer- 
irritant  in  the  same  cases  as  sinapisms  or  mustard-poultices 
are  employed.  It  possesses  the  advantage  of  extreme  ra- 
pidity of  action ;  and  when  used  in  cases  of  torpor  or  ccnds, 
if  on  the  return  of  sensibility  the  patient  complains  of  pans 
from  the  application,  this  can  be  immediately  removea  by 
washing  the  part  with  sulphuric  »ther,  a  property  no  other 
rubefacient  agent  possesses,  and  which  entitles  it  to  a  pre- 
ference in  many  cases.  It  is  the  only  volatile  oil  of  indi- 
genous origin  which  is  heavier  than  water,  its  specific 
gravity  being  1*015  at  68°  of  Fahr.  It  possesses  the  same 
power  as  other  volatile  oils  in  preventing  the  development 
of  fungi. 

The  fixed  oil  is  perfectly  bland,  like  that  of  olive  or  rape, 
which  last  it  greatly  resembles.  It  exists  to  the  extent  of 
20  per  cent  in  white,  and  about  28  per  cent,  in  black  mua- 
tard-seed.  To  obtain  it  the  seeds  are  crushed  in  a  mill  oc 
between  rollers,  and  the  skins  should  be  subjected  to  pre*- 
sure  as  well  as  the  farina  or  flour.  The  cake  may  then  bs 
sifted  and  reduced  to  a  fine  powder,  as  it  retains  all  the 
pungent  properties.  In  France  the  oil  is  generally  left  in 
the  seeds,  which  renders  them  very  difficult  to  powaer,  and 
makes  it  expensive.  It  is  also  less  potent  than  Bnglish 
mustard  in  eouivalcnt  quantity.  The  maro  or  cake  is 
sometimes  usea  as  manure,  but  this  is  a  waste.  The  oil  is 
valuable  for  burning,  especially  as  it  does  not  freeae,  except 
at  a  temperature  b^ow  zero.  It  also  forma,  with  an  alkali* 
a  firm  good  soap.  It  has  been  supposed  to  be  anthelmintic 
as  well  as  purgative,  but  its  medioinal  properties  are  insig- 
nificant. 

Flour  of  mustard,  mixed  with  water,  forms  the  well- 
known  condiment  so  much  used  with  all  the  more  indi- 
gestible articles  of  food,  the  solution  of  which  it  seems  to 
»vour  by  rousing  the  powers  of  the  stomach.  A  table- 
spoonful  of  mustard  in  a  tumbler  of  a'ater  forms  a  ready  and 
useful  emetic  in  many  cases  of  poisoning,  especially  when 
narcotic  poisons  have  been  taken.  Added  to  foot-baths, 
mustard  nas  a  revulsive  action,  which  is  often  serviceable 
in  the  commencement  of  colds,  and  when  gout  has  seized 
the  stomach  or  brain ;  also  when  cutaneous  diseases  have 
suddenly  receded. 

Sinapisms  are  generally  directed  to  be  made  with  vinegar, 
but  water  of  the  temperature  of  about  100°  Fahr.  is  pre- 
ferable, and  less  expensive.  French  mustard  for  the  table 
is  often  prepared  with  vinegar.  Some  years  ago,  the  seeds 
of  white  miutard,  taken  whole,  in  the  dose  of  a  tahle- 
spoonful,  were  recommended  as  a  cure  for  many  complaints. 
This  was  only  an  old  practice  revived,  and  not  flree  from 
danger,  as  the  seeds  have  been  known  to  lodge  in  the  in- 
testines and  cause  death.  See  Cullen*s  '  Materia  Mediea,' 
vol.  ii..  p.  1 70.  Respecting  the  mustard-plant  of  Scripture, 
see  *Trana  of  Linnean  Society  of  London,*  vol.  xvii„  p.  449. 

SINGAPORE.    [SiNOAFORx.] 

SINCLAIR,  SIR  JOHN.  Bart,  third  son  of  6.  Sin- 
clair. Esq.,  heritable  sheriff  of  Caithness,  was  born  at  Thurso 
castle,  in  the  county  of  Caithness,  in  the  year  1754. 

He  embraced  the  profession  of  the  law,  and  was  called  to 
the  English  bar  in  1762,  having  been  admitted  a  member 
of  the  faculty  of  advocates  in  Scotland  in  the  year  1775. 

In  1780  he  was  chosen  member  for  his  native  county, 
and  sat  in  the  house  during  several  successive  parliaments, 
sometimes  for  Caithness,  sometimes  for  other  places.  He 
was  created  a  baronet  in  1786,  and  in  1810  was  hononred 
with  a  seat  at  the  board  of  privy  oounciL  He  was  likewise 
a  member  of  several  learned  societies,  and  became  exten- 
sively known  by  his  writings,  which,  for  more  than  fifty 
years,  issued  rapidly  from  the  press.  His  death  took  plure 
at  Edinburgh,  on  December  21,  1835,  in  the  82nd  year  of 
his  age. 

Sir  J.  Sinclair  did  much  for  the  improvement  of  hi* 
counUy.    He  established  a  very  useful  society  in  Scotland 
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wai  only  thirteen  yean  of  age«  He  was  oppoaad  by  the 
widows  of  Madhajee,  who  set  up  another  priace  in  oppo- 
sition to  him.  and  he  was  not  estahlished  in  his  power  till 
after  several  hattles  had  been  fought.  He  married,  soon  after 
his  accession,  the  daughter  of  Sirjee  Row  Gatkia,  an  artfhl 
and  wicked  man,  who  betame  his  minister,  to  whom  is  doubt- 
less to  be  ascribed  much  of  the  rapacity  and  cruelty  which 
marked  the  early  part  of  Dowlut  Row's  reign.  The  seizure 
and  imprisonment  of  Nana  Furnavese,  the  murder  of  several 
Brahmins,  the  plundering  of  Poena  and  the  neighbouring 
places  under  pretence  of  paying  the  expenses  of  his  mar- 
riage ;  and  the  aiding;  of  Casee  Row  Holkar  in  the  murder  of 
his  brother  Mulhar  Row,  are  among  his  early  atrocities;  in 
addition  to  which  it  should  be  mentioned,  that  when  Siijee 
Row  Gatkia  defeated  Jeswunt  Row  Holkar  in  1801,  he  plun- 
dered the  city  of  Indore,  set  Are  to  the  best  houses,  and  mur- 
dered many  of  the  inhabitants ;  in  1802  however  Holkar  de- 
feated Sindia,  and  re-established  himself  in  Malwa.  But  the 
interference  of  the  British  at  length  put  a  stop  to  this  career 
of  spoliation  an(U>loodshed.  The  Paishwa  Bajerow,  having 
been  defeated  by  Jeswunt  Row  Holkar  in  1 802,  tied  to  Bassein, 
and  placed  himself  under  the  protection  of  the  British,  by  a 
treaty,  the  chief  conditions  of  which  were,  that  he  should  cede 
to  them  the  island  of  Salsette,  and  they  should  restore  him 
to  the  office  of  Paishwa.  After  many  fruitless  negociations 
with  Sindia  and  the  Raja  of  Berar,  the  British  resident  left  the 
court  of  Sindia,  August  3,  1803,  and  war  was  commenced 
on  the  8th  by  an  attack  on  the  fortress  of  Ahmednugghur  by 
Major-General  Wellesley,  which  he  soon  took,  and  Allowed 
up  on  the  25th  of  September,  1803,  by  the  battle  of  Assaye, 
when  he  gained  a  complete  victory  over  the  confederated 
forces  of  Sindia  and  the  Kaja  of  Berar,  which  were  under  the 
command  of  the  French  general  P^ron,  and  greatly  more 
numerous  than  his  own.  In  Hindustan  Proper,  General 
Lake»  on  the  29th  of  August,  1803,  defeated  Smdia's  forces 
in  the  Doab,  took  the  strong  fort  of  Alygfaur,  and  afterwards 
the  cities  of  Delhi  and  Agra.  In  the  short  period  of  five 
months  was  included  a  series  of  the  most  brilliant  and  deci- 
sive victories ;  the  battles  of  Delhi  and  Laswaree,  of  Assaye 
and  Arghaum,  the  reduction  of  the  strong  forts  of  Ahmed- 
nugghur, Alyghur,  Agra,  Gwaiior,  Aaserghur,  and  Cuttack, 
besides  a  number  of  inferior  conquests.  The  two  Mahratta 
chiefs  were  compelled  to  sue  for  peace  separately.  Sindia's 
brigades,  which  had  been  trained  under  De  Boigne  and 
P6ron,  and  which  amounted  to  at  least  40,000  well-dis- 
ciplined infantry,  were  destroyed;  500  guns,  oast  in  the 
foundries  which  Madhajee  had  established,  were  taken ;  and 
by  the  treaty  of  December.  1803,  he  was  compelled  to  cede 
to  the  British  the  Upper  Doab,  Delhi,  Agra,  Saharunpoor, 
Meerut,  Alyghur,  Etawah,  Cuttack,  Balasore,  the  fort  and 
territory  of  Baroach,  &c.,  amounting  altogether  to  more 
than  50,000  square  miles.  By  a  treaty  of  defensive  alliance, 
February  27,  1 804,  he  engaged  to  receive  a  British  auxiliary 
force  in  those  dominions  which  he  was  suffered  to  retain, 
which  were  still  large,  and  which  were  considerably  in- 
creased, after  the  subjugation  of  Holkar,  by  the  territoiy  of 
Gohud  and  the  strong  fort  of  Gwaiior,  which  were  given 
up  to  him  by  the  treaty  of  Muttra,  November  23, 1805,  one  of 
the  conditions  of  which  treaty  was,  that  his  father-in-law  Sir- 
jee Row  Gatkia  should  lie  forever  excluded  from  his  councils. 

Dowlut  Row  Sindia,  though  he  retained  for  a  consider- 
able time  no  friendly  feeling  towards  his  British  alllies,  by 
whom  he  had  been  so  severely  humbled,  never  again  ven- 
tiire<l  into  a  direct  contest  with  them ;  and  after  he  was  freed 
from  tho  influence  of  his  father-in-law,  he  became  by  de- 
grees better  disposed  towards  them  ;  so  that  in  the  war  of 
1818,  by  which  the  Mahratta  power  was  entirely  destroyed, 
he  prudently  kept  aloof,  though  the  Paishwa  lugently  called 
upon  him  for  his  assistance.  The  consequence  was  that  he 
retained  his  territories,  and  continued  on  friendly  terms 
with  the  British  till  his  death,  which  took  place  March  21, 
1827.  He  left  an  army  of  about  14,000  infantry,  10,000 
cavalry,  and  250  pieces  of  ordnance,  with  territories  worth 
about  1,250,000/.  per  annum. 

Janko  Row  Siicdia.  the  present  Raja  of  Gwaiior.  was 
elected  by  the  widow  of  Dowlut  Row,  Baisa  Bai.  She  was  ex- 
pelled from  hia  territories  in  1833  by  Janko  Row,  who  is 
now  (184 1)  about  19  years  of  age. 

(Malcolm's  Ihlitieal  History  of  India ;  Malcolm's  Central 
India ;  Mill's  Brititk  India;  Biographie  Universelle ;  Art 
de  rtrijier  ie»  Datee.) 

8INB  and  COSINE.  We  separate  from  the  article Tri- 
ooNOKratY  the  mere  description  and  properties  of  these 


fundamtntal  tarma,  wbieh,  tbotigh  originaUyderiviBd  from 
simple  trigonometry,  are  now  among  the  moat  naefal  foon- 
dations  of  mathematical  expressioiL  For  what  we  have  to 
say  on  their  history,  we  refer  to  the  article  juat  cited. 

According  to  the  antient  syatem  of  trigonometry,  the  atne 
and  cosine  are  only  namea  given  to  the  abaciaaaand  ordinate 
of  a  point,  not  with  reference  to  the  poaition  of  that  point  ia 
space,  but  to  the  radius  vector  of  that  point  and  ita  angle. 
Thus,  measuring  angles  from  the  line  ON,  and  in  the  di- 
rection of  the  arrow,  the  angle  NOP  haa  an  infinite  number 
of  sinca  and  cosines.    WiUi  reference  to  the  radiu*  O  P, 


PN  is  the  sine  and  ON  the  cosine  of  Z  N  OP;  but  with 
reference  to  the  radius  OQ,  QR  is  the  sine  and  OR  the 
cosine.    The  fundamental  relation 

(sine  0)*  -|-  (cosine  6)*  =  (radius)^ 
is  obvious  enough. 

The  student  always  began  trigonometry  with  this  mnlti- 
plicity  of  definitions,  and  with  the  idea  of  aome  particular 
radius  being  necessary  to  the  complete  definition  of  the  sine 
and  cosine.  But  as  he  proceeded,  he  wa&alwaya  taught  to 
suppose  the  radius  a  unit ;  that  is,  always  to  adopt  that  line 
aa  a  radius  which  was  agreed  upon  to  be  represented  by  1 . 
Hence  he  gradually  learned  to  forget  his  first  definition  ; 
and,  passing  from  geometry  to  arithmetic  to  use  the  follow- 
ing: PO  being  unity,  the  sine  of  NOP  is  PN,  which  is 
therefore  in  arithmetic  the  fraction  which  PN  isof  PO; 
and  the  cosine  is  the  fraction  which  O  N  is  of  PO.  If  Q  O 
had  been  used  as  a  unit,  the  result  would  have  been  the 
same ;  for  by  simflar  triangles,  R  Q  is  the  same  fraction  of 
QO  which  N  Pis  of  PO. 

In  the  most  modern  trigonometry,  and  for  cogent  reasons, 
the  student  is  never  for  a  moment  allowed  to  imagine  that 
the  sine  and  cosine  are  in  any  manner  representatives  of 
lines.  In  a  practical  point  of  view,  the  final  definition  of 
the  old  trigonometry  comctdes  exactly  with  that  of  the  new ; 
but  the  latter  has  this  advantage,  that  all  subsei^uent  geo- 
metrical formula  are  seen  to  be  homogeneous  in  a  much 
more  distinct  manner.  The  definition  ia  this :  The  sine  of 
N  O  P  is  not  N  P,  nor  any  number  to  represent  N  P ;  it  ia 
the  fraction  which  N  P  is  of  P  O,  considered  aa  an  abatract 
number.  Thus  if  ON,  N P,  PO,  be  in  the  proportion  of 
3,4,  and  5,  PNis|ofOP:  this  {  is  the  sine  of  N  O  P,  not 
}  of  any  line,  nor  any  line  considered  as  }  of  a  unit ;  but 
simply  },  four-fifths  of  an  abstract  unit.  Similarly  the  eoaine 
is  the  inaction  which  ON  is  of  OP.  In  just  the  same 
manner  the  abstract  number  x,  or  3*14159 . . .,  is  not  styled 
(aa  it  used  to  be)  the  circumference  of  a  circle  whose  di- 
ameter is  a  unit,  but  the  proportion  of  the  circumference  to 
the  diameter,  the  number  of  times  which  any  circumference 
contains  its  diameter.  We  cannot  too  strongly  recommend 
the  universal  adoption  of  this  change  of  style,  a  alight 
matter  with  reference  to  mere  calculation  of  results,  but 
one  of  considerable  importance  to  a  correct  understanding 
of  the  meaning  of  formulce. 

Ttie  line  OP  being  considered  as  positive  [Sign],  the 
signs  of  PN  and  NO  determine  those  of  the  sine  and 
cosine ;  and  the  manner  in  which  the  values  of  these  func- 
tions are  determined  when  the  angle  is  nothing,  or  one,  two, 
or  three  right  angles,  ia  easy  enough.  The  following  short 
table  embraces  all  the  results  of  sign : — 

o  I  irm  IV 

Sine     OH-l+O-l  -  0 
(Cosine  l-fO-l-0+  1. 
Read  this  as  follows :— When  the  angle  =0,  the  sine  ==0 ; 
from  thence  to  a  right  angle  the  sine  is  positive :  at  the  right 
angle  the  sine  is  +1  >  ffom  thence  to  two  right  angles  the 
sine  is  positive,  &o. 

The  fundamental  theorems  of  the  sine  and  cosine,  finom 
which  all  their  properties  may  be  derived,  are, 
sin  {a-\-b)  =  sin  a  cos  b  -|-  cos  a  sin  b 
sin  {a^b)  =  sin  a  cos  b  —  cos  a  sin  6 
cos  (a-f-4)  r=  cos  a  cos  ft  —  sin  a  sin  b 
COS  (a— ft)  S5  cos  a  cos  ft  -f  sin  a  nn  ^  . 
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included:  without  this,  the  new  algebra  just  referred  to  is 
not  free  from  the  retuUi  of  Intbrprktation . 

However  we  may  proceed,  the  series  above  given  for  the 
sine  and  cosine  of  x  become 


sin  x=:x— 


2.3 


cosrrsl — T-  + 


2.3.4.5 

1* 


2.3.4.5.6.7 
a* 


+ 


2.3.4         2.3.4.6.6 

and  tliese  series  are  always  convergent.  Their  present  form 
depends  entirely  on  the  unit  chosen ;  if  however  by  x  we 
mean  »*, «',  or  a/',  we  must  write 

a*  x^       a^x* 
tin  x^ax — :r-r'\ 


cos  ap=l  — 


2.3 


2.3.4.6 


+ 


2      •  2.3.4 

where  [ Anolb,  p.  23]  a  is  '01 745,32925 .....  '00029.08882 

'00000.48481, ....  according  as  x  means  a  number  of  degrees, 
of  minutes,  or  of  seconds. 

The  preceding  is  enough  on  the  fundamental  meanings 
of  these  terms,  and  on  their  connection  with  algebra.  Some 
applications  will  be  seen  in  Trioonovbtrt. 

SINE  and  COSINE,  CURVES  OF.  By  the  curve  of 
sines  is  meant  that  which  has  the  equation  y=iin  x,  aud 
by  the  curve  of  cosines,  that  which  has  the  equation  y= 
cos  :r:  it  being  understood  that  x  stands  for  as  many  angu- 
lar units  as  there  are  linear  units  in  the  abscissa.  The 
undulatory  forms  of  these  curves  are  easily  established  -  and 
if  the  ordinate  of  a  curve  consist  of  several  of  them,  as  in 
ysa  sin  x-^b  cos  x+c  sin  2x,  the  several  parts  of  the  com- 
pound ordinate  may  be  put  together  in  the  same  manner  as 
that  in  which  the  simple  undulations  are  compounded  in 
Acoustics,  p.  92.  Except  as  expressing  the  most  simple 
form  of  undulating  curves,  these  equations  are  of  no  particu- 
lar use  in  geometry. 

SINE-CURB.  Sine-cures  are  ecclesiastical  benefices 
without  cure  of  souls,  and  are  of  three  sorts:— I.  Where  the 
benefloe  is  a  donative  [Bbnbficb,  p.  220],  and  is  com- 
mitted to  the  incumbent  by  the  patron  expressly  without 
cure  of  souls,  the  cure  either  not  existing  or  being  entrusted 
to'a  vicar ;  this  is  the  strictest  sine-cure.  2.  Certain  cathe- 
dral offices,  Til.  the  canonries  aud  prebends,  and,  according 
to  some  authorities,  the  deanery.  3.  Where  a  parish  is  desti- 
tute, by  some  accident,  of  parishioners ;  this  last  kind  has 
been  called  depopulations,  rather  than  sine-cures. 

Rectors  of  a  parish  in  which  vicars  were  likewise  esta- 
blished with  cure  of  souls  have  often  by  degrees  exempted 
themselves  from  their  ecclesiastical  functions,  and  so  have 
obtained  sine-«ures ;  but  this  is  rather  by  abuse  than  legiti- 
mately. 

Sine-cures  are  exempt  from  the  statute  of  pluralities. 
(Bum's  EeeUiiastieal  Law,) 

SINEW.    [Tbndon.] 

SINGAFOkE  is  a  British  settlement  in  the  East  Indies, 
iituatad  at  the  moft  southern  extremity  of  the  Malay  Penin- 
sula. It  consists  of  the  island  of  Singapore,  and  about  fifty 
islets  dispersed  in  the  sea  south  and  east  of  the  principal 
island,  or  in  what  is  called  the  Straits  of  Singapore.  The 
territories  of  this  settlement  embrace  a  circumference  of 
about  a  hundred  miles,  including  the  seas  and  straits  within 
ten  miles  of  the  coast  of  the  island  of  Singapore,  and  they 
lie  between  l*"  8'  and  I*  38^  N.  laL,  and  between  103"  30' 
and  104"  10' E.  long. 

The  island  of  Singapore  occupies  about  half  the  space  be- 
tween the  two  capes  with  which  the  Malay  Peninsula  ter- 
minates on  the  south.  Capes  Bum  and  Ram^nia  (commonly 
called  Romania).  It  has  an  elliptical  form,  and  is  about  25 
miles  in  iu  greatest  length  from  east  to  west,  and  15  in  its 
gremteit  width.  It  contains  an  estimated  area  of  about  275 
sausre  miles,  and  is  about  one- third  larger  than  the  Isle  of 
WigbL  It  is  divided  from  the  continent  of  Asia  by  a  long 
and  narrow  strait  called  Salat  Tabrao,  or  the  old  strait  of 
HtnxMpon.  This  strait  is  nearly  forty  miles  long,  and  varies 
M  width  between  two  miles  and  a  Quarter  of  a  mile.  At  its 
WMferfi  extremity,  nesr  the  island  of  Marambong,  it  has 
^-f.f  a  depth  of  2^  faihoms.  but  farther  east  it  is  nowhere 
p*^  'bin  five  fathoms  deep.  This  strait  was  formerly  navi- 
ip^'Mf  vy  v«c4«U  bf>und  fur  the  Cliina  Seas ;  but  the  advan- 
t«f«e  9h,^.H  the  Si  rails  of  Singapore  offer  for  a  speedy 
It  ion  are  so  great,  that  the  Salat  Tabrao  has 
siaee  tlw  Straits  of  Singapore  have  become 
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known.  The  last*m«ntioned  strait  extends  along  the  tontb- 
em  coast  of  the  island  of  Singapore,  and  the  most  navigable 
part  lies  within  the  British  possessions.    It  is  the  high  road 
between  the  eastern  and  western  portions  of  maritime  Asia. 
The  surface  of  the  island  is  gently  undulating,  here  and 
there  rising  into  low  rounded  hills  of  inconsiderable  elevation. 
The  higher  ground  rises  in  general  not  more  than  a  hun- 
dred feet  above  the  sea ;  the  highest  bill,  called  Bukit  Tima, 
which  is  north-west  of  the  town,  but  nearer  the  northern 
than  the  southern  shores  of  the  island,  does  not  attain 
200  foot     The  shores  of  the  island  are  mostly  low,  and 
surrounded  by  mangrove- trees.  In  a  few  isolated  places  low 
rocks  approach  the  sea,  chiefly  along  the  Salat  Tabrao.    In 
several  places  however  the  coast  is  indented  by  salt  creeks, 
which  sometimes  penetrate  into  the  land  three  and  even  fne 
or  six  miles.  When  the  island  was  first  occupied  by  the  Bri- 
tish it  was  entirely,  and  is  still  for  the  greater  part,  covered 
with  a  forest  composed  of  different  kinds  of  trees,  five  or 
six  of  which  are  well  adapted  for  every  object  of  house- 
building.   The  soil  of  the  interior  is  composed  of  sand  and 
of  clay  iron-stone,  mixed  up  with  a  large  portion  of  vegetable 
matter,  which  gives  it  a  very  black  appearsnce.     There  is  a 
general  tendency  to  the  fbrmation  of  swamps.    Rivulets  are 
numerous,  but  they  are  of  inconsiderable  sise.     Their 
waters  are  almost  always  of  a  black  colour,  disagreeable 
taste,  and  peculbr  odour,  properties  which  they  appear  to 
derive  from  the  peculiar  nature  of  the  superficial  soil  over 
which  they  pass,  which  in  many  parts  resembles  peat-moss. 
The  water  however  drawn  from  wells  which  are  sunk  lower 
than  the  sandy  base  is  less  sensibly  marked  by  these  dis* 
agreeable  qualities. 

The  climate  of  Singapora  is  hot,  but  equable,  the  sessons 
varying  very  little.  The  atmosphere  throughout  the  year 
is  serene,  xbe  smooth  expanse  of  the  sea  is  scarcely  rulBe<l 
by  a  wind.  The  destructive  typhons  of  the  China  Sea,  and 
the  scarely  less  furious  tempests  which  occur  on  the  coasts 
of  Hindustan,  are  not  known.  The  tempests  of  the  China 
Sea  however  sometimes  occasion  a  considerable  swell  in  the 
sea,  and  a  similar  but  less  remarkable  effect  is  produced  by 
a  tempest  in  the  Bay  of  Bengal.  It  is  only  in  this  way.  and 
as  it  wero  by  propajgation,  that  the  sea  is  affected  by  remote 
tempests,  and  their  effects  are  particularly  remarkable  in 
the  irregularity  of  the  tides,  wuich  at  times  run  in  one 
direction  for  several  days  successively,  and  with  great  ra- 
pidity. In  the  numerous  narrow  channels  which  divide  the 
smaller  islands,  their  rapidity  is  sometimes  so  great  that  it 
resembles  water  issuing  through  a  sluice.  The  regular  and 
periodical  influence  of  the  monsoons  is  slightly  felt,  the 
winds  partaking  more  of  the  nature  of  land  and  sea  breezes. 
To  these  circumstances  must  be  attributed  the  great  uni- 
formity of  the  temperature,  the  absence  of  a  proper  cod- 
tinual  and  periodical  rainy  season,  and  the  more  frequent 
fall  of  showers.  Few  days  elapse  without  the  occurrence 
of  rain.  According  to  an  average  of  four  years,  the  uum- 
her  of  rainy  days  was  185,  and  that  of  dry  only  180.  The 
greatest  quantity  of  rain  falls  in  December  and  Januaiy. 
and  the  smallest  in  April  and  May.  These  frequent  laiiis 
keep  the  island  in  a  state  of  perpetual  verdure. 

The  thermometer  ranges  during  the  year  between  72^ 
and  88^  The  mean  annual  temperature  is  80  7*  of  Fah- 
renheit. In  the  four  months  succeeding  February  it  rises  to 
82*50^  and  in  the  four  months  succeeding  October  it  sinks  to 
79*.  The  daily  range  of  the  thermometer  never  exceeds 
ten  degrees.  Crawfurd  states  that  the  climate  of  Singa- 
pore is  remarkably  healthy,  which  he  attributes  to  the  free 
ventilation  that  prevails,  and  to  the  almost  entire  absence 
of  chilling  land-winds,  but  Newbold  thinks  that  it  is  not  so 
healthy  as  Mslacca,  and  he  ascribes  this  to  the  leu  regular 
alternations  of  the  land  and  sea  breeses. 

Singapore  is  not  rich  in  agricultural  productions.  No 
part  of  it  was  cultivated  when  the  British  took  possession  of 
the  place,  and  at  firet  the  soil  was  considered  ill  adapted  fur 
agricultural  purposes.  But  it  now  appean  that  consider- 
able tracts  near  the  town  have  been  cleared  by  the  Cbinesr. 
and  that  this  industrious  people  have  succeeded  in  culti- 
vating different  kinds  of  fruits  and  vegetables,  rire,  cof- 
fee, sugar,  cotton,  and  especially  pepper  and  tlie  betct- 
vine  {Piper  nriboah  Only  the  summits  of  the  higher 
grounds  are  barren,  but  on  their  slopes  and  in  the  deprvs- 
sions  between  them  the  soil  firequently  has  a  considerable 
degree  of  fertility.  Tropical  fruits  succeed  very  well,  such 
as  the  mangusteen,  pine-apple,  cocoa-nut,  orange,  and 
mango.    The  mango  is  found  wild  in  the  forests.    The  tro- 
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The  lighters  convey  the  goods  to  the  river  of  Singapore, 
where  they  discharge  them  at  a  convenient  quay,  and  at  the 
door  of  the  principid  warehouses.  There  is  no  want  of  com- 
mon artisans.  The  Chinese  follow  the  occupations  of  shoe- 
makers, hakers,  hutchers,  blacksmiths,  gunsmiths,  gold* 
smiths,  and  carpenters;  they  also  manufacture  pearl  sago 
on  an  extensive  scale,  for  the  European  pnarket,  the  mate- 
rial being  obtained  from  the  island  of  Sumatra.  They  also 
employ  a  great  number  of  forges,  in  which  native  armi 
ana  domestic  and  agricultural  implements  are  made.  These 
latter  articles  are  mostly  sent  to  the  settlements  of  the 
Chinese  on  the  different  islands  of  the  Indian  Archipe- 

laso. 

The  principal  public  buildings  at  Singapore  are  the  go- 
vernment-house, a  court-house,  a  gaol,  cuntom-house.  Mis- 
sion chapel,  and  the  Singapore  Institution.  Sir  Sumford 
Raffles  formed  a  very  extensive  plan  for  this  institution, 
which  however  has  not  been  carried  into  effect.  At  present 
it  consists  of  three  schools,  English,  Malay,  and  Tamul,  and 
the  number  of  scholars  amounts  to  upwards  of  seventy.  A 
Chinese  school  on  a  large  scale  was  contemplated  in  1837, 
and  has  probably  been  opened.  Some  Chinese  youtlis  are 
to  be  admitted  as  students,  to  reside  at  the  institution,  and 
to  receive  instruction  both  in  English  and  Chinese  for  a  term 
of  four  or  five  years.  There  are  several  native  schools  in  the 
town. 

If  the  commerce  of  Singapore  were  limited  to  the  pro- 
duce of  the  place,  it  would  hardly  give  employment  to  two 
or  three  vessels.  Besides  the  pearl  sago  and  the  iron  im- 
plements, it  exports  only  a  small  quantity  of  pepper  and 
gambier,  and  perhaps  at  present  coffee  of  its  own  growth, 
together  with  a  large  quantity  of  aggar-aggar.  But  Singa- 
pore has  become  the  I^ndon  of  Southern  Asia  and  the  In- 
dian Archipelago.  All  the  nations  that  inhabit  the  countries 
boidertng  on  the  Indian  Ocean  resort  to  it  with  the  produce 
of  their  agriculture  and  manufacturing  industry,  and  take 
in  exchange  such  goods  as  are  not  grown  or  produced  in 
their  own  countries.  All  of  them  And  there  a  ready  market, 
which  at  the  same  time  is  well  stocketl  with  European 
goods.  This  effect  has  partly  been  produced  by  the  wise 
policy  of  declaring  the  harbour  of  Singapore  a  free  port,  in 
which  no  export  or  import  duties,  nor  any  anchorage,  har- 
bour, nor  lighthouse  fees  are  levied.  The  effect  of  this 
Klicy  wa.4  evident  even  at  the  beginning  of  the  settlement, 
the  first  year  the  exports  and  imports  by  native  boats 
alone  exceeded  four  millions  of  dollars,  and  during  the  first 
year  and  a  half  no  less  than  2889  vessels  entered  and 
cleared  from  the  port,  of  which  38:i  were  owned  and  com- 
manded by  Europeans,  and  2506  by  natives :  their  united 
tonnage  amounted  to  161,000  tons.  In  1822  the  tonnage 
amounted  to  130,689  tons,  and  the  total  value  of  exports 
and  imports  to  upwards  of  eight  millions  of  dollars. 

Numherand  tonnage  of  square-rigged  vessels  which  entered 
into  and  cleared  at  the  port  nf  Singapore  in  1835  and 
1836. 
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According  to  this  statement  the  numher  of  vessels  which 
entered  the  port  in  1836  exceeded  the  number  in  1835  by 
22,  and  by  9540  tons ;  and  the  number  of  vct^sels  whicii 
cleared  out  in  the  flrst-mcntioncd  year  exceeded  that  of  the 
preceding  year  by  16,  and  by  0443  tons.  This  »tatemeDt 
however  does  not  include  the  native  craft,  which  are  largely 
used  in  the  intercoune  with  Sumatra,  the  Malay  Penin- 
sula, Rhio,  Borneo,  and  the  neighbouring  i»land&,  and  which 
in  1836  amounted  to  1484,  of  37,521  tons.  If  these  are 
added,  the  shipping  that  entered  the  port  in  1836  amounted 
to  203,574  tons. 

The  commerce  of  the  newly  established  colony  increased 
at  first  with  incredible  mpidity.  In  the  year  1624,  uuly 
five  years  after  its  foundation,  the  ioiports  amounted  lo 
6,914.536  Spanish  dollars,  and  the  exports  to  6.604«601.  In 
the  following  year  however  it  suflbred  some  shgbt  diminu- 
tion,  and  it  may  be  said  that  it  has  been  nearly  stationary 
since  that  period ;  for  in  1835  the  imports  amounted  only  to 
6,611,778  dollars,  and  the  exports  to  6,238,131.  In  the  foe- 
mer  account  however  the  exports  to  and  the  imports  from 
Malacca  and  Penang  probably  were  included,  whilst  ibej 
were  not  taken  into  account  in  1836.  In  this  year  goods  lo 
the  value  of  160,970  dollars  were  imported  from  Malacca,  and 
others  amounting  to  168,867  dollars  exported  to  that  settle- 
ment The  commercial  intercourse  with  Penang  was  much 
more  important ;  the  goods  imported  from  that  settlement 
were  to  the  value  of  426,176  dollars ;  and  those  that  weie 
exported  rose  to  544,640  dollars.  If  these  sums  are  added, 
the  exports  in  1835  amounted  to  7,325,285  dollars,  and  the 
imports  to  6,825,277 ;  and  the  whole  commerce  exceeded 
that  of  1824  by  631,425  dollars.  From  1835  an  increase 
both  in  imports  and  exports  took  place;  for  in  the  year  end- 
ing with  the  3Uth  of  April,  1837,  the  imporU  amounted  to 
6,243,629  dollars,  and  the  exporU  to  7,806,965  dollars,  ex- 
clusive of  the  trade  with  Malacca  and  Penang,  so  that  the 
difference  between  that  year  and  the  preceding  was  1,900,032 
Spanish  dollars. 

The  commerce  of  Singapore  may  be  divided  into  the 
Eastern  trade,  that  of  the  Straits,  and  the  Western  trade. 
Tho  Eastern  trade,  or  that  ^hich  is  carried  on  with  the 
countries  east  and  south-east  of  Singapore,  comprehends 
the  commerce  with  China,  the  Spaui&h  settlement  of  Ma- 
nilla, the  independent  tribes  of  the  Indian  Archipelago,  the 
Dutch  settlements  on  the  island  of  Java  and  at  Rhio,  and 
the  countries  of  the  Peninsula  beyond  the  Ganges  which 
lie  cast  of  the  Malay  Peninsula.  The  mo&t  important 
branches  of  this  commerce  ore  those  with  China,  Java,  and 
Siam. 

The  commerce  with  China  is  entirely  carried  on  in 
Chinese  vessels.  Tlie  Chinese  junks  come  from  the  ports 
of  Canton,  Changlim,  and  Ampo,  in  the  province  of  Quan- 
long,  from  Amoy  in  the  province  of  Fokien,  and  from  the 
island  of  Hainan.  They  leave  their  respective  portn  durini; 
the  north-east  monsoon,  about  January,  and  return  with  the 
south-west  monsoon,  which  blows  from  April  to  October. 
They  perform  the  voyage  from  Canton  in  from  10  to  SO  da>s, 
and  from  Fokien  in  12  or  15  days.  The  most  valuable,  but 
not  the  largest  of  the  Chinese  junks  are  from  AaM)y ;  thu 
largest  come  from  the  province  of  Quantong,  and  the 
smallest  and  least  valuable  from  Hainan.  They  bring  au* 
nually  from  2000  lo  2500  emigrants  to  Singapore.  The 
imports  from  China  amounted,  in  the  year  endmg  the  3uth 
of  April,  1836,  to  712,265  dollars;  tho  most  important  ar- 
ticles were  Spanish  dollars,  138.927  in  number;  nwstlk. 
113,942  dollars;  china  ware.  93,902;  tea,  67,509;  tobacco. 
47,239;  cassia,  93,092;  nankeens,  25,715;  and  gold 
thread,  11,016  dollars.  Minor  articles  were  campluir, 
copperware,  earthenware,  ironware,  paints,  piece*g(x>tlN 
aall,  sugar-candy,  and  woollens.  The  imports  entered  under 
the  head  of  sundries  amounted  to  1 52,440  dollars.  The  ex- 
ports to  China  amounted  in  the  same  year  to  1,079,7^2 
dollars,  and  consisted  chiefly  of  opium  and  such  articles  as 
had  been  brought  to  Singapore  from  the  Indian  archipelago. 
Next  to  opium,  which  amounted  to  252,327  dollars,  the  must 
important  articles  were  edible  birds*-nests,  to  the  amount  of 
1 62.852 ;  tin,  1 1 7,386 ;  and  trcpang,  74,723  dollars.  Rice  was 
sent  there  to  the  amount  of  59,408 ;  pepper.  56,023;  betel- 
nut,  44,962;  and  ratans,  36.019  dollars.  Other  articles  of 
importance  were  woollens  (25,064  d.),  European  pieoe-goods 
C20,796  d.),  cotton-twist  (18,100  d.),  raw  cotton  (16.155  d.), 
aggar-aggar  (16,100  d.),  camphor  barus  (16,155  d.),  spices 
(n,314d.),  tortoise-shell  (12,684  d.),  sandalwood(n,U3d). 
and  lakka-wood  (10.800  d.).  Minor  articles  were  antimony. 
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and  in  junkt  built  at  Bangkok  and  other  placet.  The  im- 
porta  from  Siam  amounted,  in  the  year  terminating  with  the 
30th  of  April,  1836,  to  282,019  dollars.  The  principal 
articles  were  sugar  (114,4d3  d.)*  rice  (43,330  d.),  stick-lac 
(18,264  d.).  ironware  (12,379  d.),  sapan-wood  (11,674  d.). 
oils  (8485  d.).  salt  (7959  d.)  and  Ea^ern  aundries  (6483  d.). 
Minor  articles  were  china-ware  (2147  d.K  hides,  ivory,  paddy, 
India  piece-goods,  raw  silk,  sugar-candy  (2250  d.),  tea, 
spirits,  and  China  sundries.  The  imported  silver  consisted 
of  12,120  dollars,  and  ticals  to  the  amount  of  35.913  dollars. 
The  goods  imported  into  Siam  were  of  the  value  of  180,604 
dollars.  The  principal  articles  were  European  piece-goods 
< 58. 155  d.),  India  piece-goods  (26,845  a),  cotton-twist 
(19,913  d.),  opium  (18.925  d.),  ratsns  (9533  d.),  ebony 
(9200  d.),  bees'-wax  (8475  d.).  woollens  (5085  d.),  gambier 
(4708  d.),  and  iron  and  steel  (4560  d.).  Minor  articles  were 
anchors,  arms,  betel-nut,  earthenware,  lead,  lakka-wood, 
and  European,  India,  China,  and  Eastern  sundries.  Only 
400  dollars,  and  eowriea  to  the  amount  of  100  dollars,  were 
sent  to  Siam. 

The  commerce  with  Cochin  China  is  much  less  consider- 
able. It  is  likewise  carried  on  by  the  Chinese  settled  at 
Kangkao  and  Saigun  in  C^mbojo,  and  at  Quinhon,  Faifo. 
and  Hu£  in  Cochin  China.  In  1835  the  imports  from  these 
places  amounted  to  62,319  dollars,  and  consisted  chiefly  of 
sugar  (27,055  d.),  rice  (10,356  d.).  copper  (9300  d.),  and 
salt  (4388  d.),  with  some  ebony,  indigo  (2970  d.),  iron,  oils, 
raw  silk,  tea,  and  Eastern  sundries.  The  exports  amounted 
to  91,073  dollars,  and  the  principal  Irticles  were  woollens 
(28,534  d.)  and  opium  (26.019  d.).  The  other  articles,  as 
arms,  canvas,  copper  "sheathing,  gambier  (4708  d.),  iron, 
iron-ware  (2485  d.),  lead,  piece-goods,  ratans,  saltpetre, 
spelter,  tea,  tobacco,  sapan-wood,  European  sundries  (3267 
d.),  and  China  and  Eastern  sundries,  amounted  in  general  to 
small  sums;  but  9500  dollars  in  specie  were  exported. 

The  commerce  of  the  Si  raits  is  carried  on  with  the  Malay 
Peninsula  and  with  the  island  of  Sumatra.  The  harbours 
on  the  eastern  side  of  the  peninsula,  which  trado  with 
Singapore,  are  Pahang,  Trin^aim,  and  Calantan,  and  this 
trade  is  rather  active.  The  trade  with  the  western  coast  of 
the  peninsula  is  not  important,  and  is  almost  entirely 
limited  to  the  harbour  of  Salangore.  In  1835  the  iro))orts 
from  these  places  to  Singa|K>re.  were  319,134  dollars.  The 
most  valuable  articles  were  gold-dust  (145,040  d.)  and  tin 
(lt;7.670  d.).  Pepper  amounted  to  1 1,273  dollars,  and  sugar 
to  4210  dollars.  The  other  articles  were  trepang,  bees*- wax, 
birds'-nesta,  cotfee,  ebony,  ghee,  hides,  ivory,  iron-ware, 
ratans  (2216  d.),  raw  silk,  rice,  stick-lac,  tortot&esbell,  garro- 
wood,  lakka-wood,  and  several  other  articles;  31.313  dol- 
lars were  also  imported.  The  exports  in  1835  amounted  to 
316,370  dollars.  The  principal  article  was  opium,  to  the 
amount  of  169,348  dollars,  and  next  to  it  followed  cotton- 
twist  (40,867  d.),  tobacco  (30,034  d.),  Malay  piece-goods 
(21,538  d.).  European  piece-goods  (14,994  d.),  and  India 
piece-goods  (9474  d.).  Minor  articles  were  arms,  bees'-wax, 
cotton,  earthenware,  gambier,  iron  and  steel  (3431  d.),  iron- 
ware and  cutlery,  raw  silk,  salt,  and  several  sundries.  There 
were  also  14,408  dollars  sent  from  Singapore  to  these  ports. 

The  commerce  between  Singapore  and  the  island  of  Su- 
matra is  almost  entirely  limited  to  the  ports  along  the 
eastern  coast  of  the  island ;  there  is  hardly  any  commercial 
intercourse  with  the  Dutch  settlements  of  Bencoolen.  Padang. 
and  Trappanuli,  which  are  on  the  western  coast.  The  com- 
merce of  the  eastern  coast  is  divided  between  Singapore  and 
Penang.  The  ports  aouth  of  the  free  port  of  Batu  Bara  send 
their  goods  to  Singapore,  whilst  those  which  are  farther 
north  visit  Penang.  The  harbours  connected  with  the  first- 
named  settlement  are  Campar,  Siack,  Indragiri,  Iam- 
bic, Assahan,  and  Batu  Bara.  The  goods  imported  from 
these  places  amounted  to  the  sum  of  130.921  dollars.  The 
principal  articles  were  coffee  (44,842 d.),  betel-nut  (2 4,946  d.), 
cotton  (12,134  d.),  sago  (10,972  d.),  ratans  (8261  d.)  gold- 
dust  (5936  d.),  and  benjamin  (4652  d.).  Minor  articles  were 
trepang,  bees -wax  (37  IS  d.),  dragon's-blood,  gambier, 
hides,  ivory,  iron,  iron- ware,  mother-of-pearl  shells,  paddy, 
pepper,  rice  (3682  d.),  spices,  tortoise-shell,  lakka-woo«i,  and 
several  sundries.  There  were  also  sent  to  Singapore  1250 
dollars,  and  Java  rupees  to  the  amount  of  300  dollars.  The 
goods  exported  to  tnese  places  amounted  to  the  value  of 
165,601  oollars.  The  pnncipal  articles  were  India  piece- 
goods  (37.774  d.),  European  piece-goods  (16.443  d.),  raw-silk 
(12,680  d.)  opium  (1 1,76/  d.),  Malay  pieoe  goods  (10.937  d.), 
China  sundries  (8995  d.X  iron  (6390  d.),  and  salt  (5915  d.). 


Minor  articles  were  arms  (2475  d.),  brass-ware,  chma-irarc 
(3196  d.),  copper  sheathing,  cotton-twist,  earthenware,  gold 
thread,  gunpowder,  iron-ware,  nankeens,  oils,  stick-lac,  toe. 
tobacco,  wheat,  woollens,  and  several  sundries.  There  were 
also  sent  to  Sumatra  26,906  dollars,  and  Java  rupees  to  the 
amount  of  1800  dollars. 

The  western  trade  of  Singapore  comprehends  that  wiih 
Calcutta,  Madras,  Bombay,  tne  island  of  Ceylon,  and 
Arabia,  with  the  Oipe  of  Good  Hope,  Mauritius,  and  Aus- 
tralia, and  with  Europe  and  America.  In  (he  commerce 
which  is  carried  on  between  Singapore  and  Calcutta  larger 
capitals  are  employed  than  in  that  with  China  or  Gieat 
Britain.  The  imports  from  Calcutta  amounted,  in  1835.  to 
1,191,390  dollars.  The  principal  article  was  opium,  of 
which  1640  chests,  of  the  value  of  957,855  dollars,  were 
imported.  Next  to  it  were  India  piece-goods,  vhicli 
amounted  to  135,679  dollars;  gunnies  (24,745  d.),  'mot- 
ion (21.060  d.),  rice  (14.042  d.),  wheat  (13,978  d.),  India 
sundries  (8024  d.),  and  saltpetre  (7451  d).  The  other  arii- 
cles,  as  brass- ware,  canvas,  copper-ware,  cordage,  copper 
sheathing,  ebony,  ^;hee,  hides,  mother-of-pearl  a  he  IK. 
tobacco,  and  European  sundries,  amounted  only  to  small 
sums.  The  exports  from  Singapore  to  Calcutta  were  to 
the  value  of  876.851  dollars.  The  most  valuable  article 
was  gold-dust,  which  amounted  to  473,565  dollars.  Tin 
was  sf>nt  to  tlie  amount  of  69,045  dollars,  pepper  44,839  d., 
cigars  29,550  d.,  European  piece-goods  20,669  d.,  sapan- 
wood  18,829  d.,  spirits  17,992  d.,  ratans  13,465  d.,  gamb:er 
10,230  d.,  Java  sundries  8402  d.,  spices  6333  d..  Eastern 
sundries  5721  d.,  canvass  5931  d.,  cotton-twist  5619  d, 
European  sundries  4712  d.,  and  tea  4510  d.  Minor  articles 
were  anchors  and  grapnels  (2014  d.),  arms,  benjamin,  bees- 
wax, betel-nut  (3589  d.).  eossia  (3951  d.),  copper,  corda;:!*, 
glass-ware,  iron  and  steel,  sago  (3142  d.),  sugar-candy,  to- 
bacco, wine,  sandal-wood,  woollens,  and  India,  China,  and 
American  sundries  (3916  d.).  From  Singapore  there  weio 
sent  to  Calcutta  70,189  dollars,  sicca  rupees  to  the  amount 
j  of  5092  dollars,  Java  rupees  1943  dollars,  sycee  silver  650 
dollars,  ticals  25,004  dollars,  sovereigns  475  dollars,  gold 
mohurs  93  dollars,  and  cowries  2989  dollars. 

The  commerce  with  Madras  is  much  less  important.  Tlic 
imports  from  that  place  to  Singapore  amounted  only  to 
151,133  dollars.  The  largest  article  was  India  piece-^oodd 
(132.679  d.),  and  all  the  others,  except  ebony  (6822  d). 
amounted  to  small  sums,  and  were  trepang.  earthenwati% 
ghee  (2993  d.),  mother-of-penrl  hhells,  European  pii(c- 
goods(2880  d.),  rice,  wine,  spirits,  and  a  few  sundries.  The 
exports  to  Madras  amounted  to  138.365  dollars,  and  con- 
sisted principally  in  money,  viz.  99,758  dollars  in  specie, 
ticals  to  the  amount  of  17,000  dollars,  sicca  rupees  3U 
dollars,  and  Java  rupees  125  dollars.  Cigars,  amount- 
ing to  5187  dollars,  were  the  most  important  article. 
Other  articles  were  benjamin,  china  ware,  cordage,  earthen- 
ware, gold-dust,  glassware,  iron  and  steel,  ironware  (2984  d. ), 
European  piece-goods,  ratans,  sago,  spices,  sugar-cand). 
woollens  (2168  d.),  spirits,  and  some  sundries. 

The  commerce  with  Bombay  is  more  important.  The 
imports  from  that  place  amounted  to  1 56.904  dollars.  Opium 
was  to  the  amount  of  1 17,195  dollars,  and  India  piece-goods 
19,578  doUara.  The  other  articles  were  of  little  value,and  con- 
sisted of  brassware,  cotton  (2308  d.),  grain,  saltpetre,  tor- 
toiseshell,  woollens,  and  a  few  sundries ;  there  were  also 
imported  13,000  dollars.  The  exports  to  Pombay  amounted 
to  196,757  dollars.  The  largest  nrticles  were  gold-dusi 
(38,683  d.).  tin(31,050d.),  sugar  (30,489  d«),spices(17.05Id\ 
piece-goods (11,202  d.), ratans (7598  d.), and  cigars  (5441  <i.K 
Minor  articles  were  benjamin,  betel- nut,  cassia  (8962  d.). 
gambier,  ivory,  oils,  pepper,  raw  silks,  sago,  garro-woixl 
(3360  d.),  sapan-wood,  spirits,  and  several  sundries.  Bomb.iy 
received  also  from  Singapore  30.437  dollars,  ticals  to  the 
amount  of  5896  dollars,  Bombay  rupees  371  dollars^  gold 
coins  92  dollars,  and  doubloons  62  dollars. 

The  exports  from  Singapore  to  Oylou  amounted  only  to 
3849  dollars,  and  consisted  of  chinaware  (1097  d.|,  ratans. 
cigars,  sugar  (1358  d.),  and  a  few  sundries.  But  Ce%lon 
sent  to  Singapore  goods  to  the  amount  of  30,876  dollari*.  i  f 
which  ebony  alone  was  of  the  value  of  19,872  doUara.  The 
other  articles,  except  oordage  (4669  d.),  were  small,  and 
consisted  of  trepang,  birds*  feathers,  canvas,  ghee,  hide*-. 
India  piece-goods,  wheat,  spirits,  and  some  sundries. 

The  imports  from  Arabia  to  Singapore  amounted  ontv  u^ 
6395  dollars,  and  consisted  of  India  sundries  (4240  d.),  an. I 
•mall  quantitiei  of  gold  thread,  tortoiaeahell,  oils,  and  salt. 
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height,  indigeaouB  in  the  primeval  foreiU  of  Java.  It  is  in 
llattiih  pieces,  of  a  warm  spicy  taiite,  but  is  seldom  seen  in 
this  country.  It  resembles  the  Calilawan  bark,  called  clove- 
hark  by  some,  which  is  called  kulie-lawan  by  the  natives  of 
Java,  and  is  the  produce  of  a  nearly-altied  species,  the  Cin- 
namomtan  Calilawan  of  Blume,  which  grows  iii  similar 
Bitoationtf  with  the  former,  and  of  which  the  bark  is  used  as 
a  spice,  and  its  essential  oil  is  employed  as  a  medicine  and 
as  a  perfume  by  the  Javanese. 

8IOUX  INDIANS,  one  of  the  most  numerous  and 
powerful  of  the  native  tribes  within  the  territories  of  the 
United  States  of  North  America.  Thev  inhabit  a  large  tract 
between  42"*  and  49*  N.  lot.  and  90'*  30' and  99*  30'  W.  long., 
comprehending  nearly  the  whole  of  the  country  between 
the  Mississippi  on  the  east  and  the  Missouri  on  the 
west,  north  of  42*  30'  N.  lat.,  or  the  present  territory 
of  Iowa.  They  also  occupy  a  large  tract  of  the  territory 
of  Wisconsin  on  the  east  of  the  Mississippi*  extending 
along  the  river  from  Fort  Crawford  on  the  south  to  the 
St.  Croix  river,  and  the  whole  country  west  of  the  last- 
mentioned  river  as  far  north  as  Lake  Spirit,  and  westward 
to  the  eastern  banks  of  the  Mississippi.  In  these  parts  their 
country  borders  on  that  of  the  Algonquins,  who  occupy  the 
tract  west  of  Lake  Superior,  but  along  the  banks  of  the 
Red  River  of  Lake  "Winnipeg  the  Sioux  claim  the  whole 
tract  to  the  boundary-line  of  the  United  States  (49^  N.lat.). 
On  the  banks  of  the  Missouri  they  are  found  near  Fort 
Mandan  on  the  north  (47*  30').  and  at  the  mouth  of  the 
Soldiers'  River  (42^*)  on  the  south,  and  it  is  stated  that  they 
hunt  in  the  country  west  of  the  Missouri  between  43**  and 
47**  N.  lat.  The  southern  boundary  of  their  country  may  be 
marked  by  a  line  drawn  from  the  mouth  of  Soldiers'  River 
to  Fort  Crawford. 

The  Sioux  Indians  call  themselves  Dacotas,  but  in  their 
external  relations  they  assume  the  name  of  Ochente  Shakoan 
(the  nation  of  the  seven  fires  or  councils),  a  name  which  re- 
fers to  a  division  into  seven  great  tribes,  of  which  they  were 
formerly  composed.  The  French  Canadians  divide  them  into 
Gens  du  Lac  and  Gens  du  Large.  The  former  once  lived  about 
Spirit  Lake,  and  are  now  principally  found  along  the  banks 
of  the  Mississippi.  They  live  in  villages,  and  have  begun  to 
apply  themselves  to  the  cultivation  of  the  ground.  The 
Grans  du  Large,  under  which  name  the  greater  number  of 
the  tribes  are  comprehended,  rove  about  in  the  prairies  be- 
tween the  Mississippi  and  Missouri,  and  live  almost  exclu- 
sively by  the  chase.  On  these  prairies  the  buffalo  is  found 
in  uncommon  numbers,  and  probably  there  is  no  part  of 
North  America  in  which  this  animal  is  so  plentiful.  Hence 
the  means  of  subsistence  are  very  abundant,  and  the  nation 
of  the  Dacotas  is  more  numerous  than  any  other  in  such 
high  latitudes.  It  is  stated  that  the  Dacotas  themselves 
compose  a  population  of  28.000  individuals,  and  that  there 
are  above  7000  warriors.  The  Assiniboines,  who  live  north 
of  the  Dacotas,  within  the  territories  of  the  Hudson*B  Bay 
Company,  formerly  constituted  an  integral  portion  of  the 
Dacotas,  but  separated  from  them  in  consequence  of  a 
qyarrel,  whence  they  are  named,  by  the  Dacotas,  Uoka 
(the  revolted).  The  Chippewas  name  them  Assiolboines 
or  Stone  Boines,  and  the  Dacota  they  call  Boines.  This 
branch  of  the  Dacota  Indians  is  slated  to  be  no  less,  nu- 
merous than  the  Dacotas  themselves. 

The  language  of  these  two  tribes  differs  from  that  of  their 
neighbours,  yet  some  distinctions  of  the  nature  of  dialects 
appear  to  nrevail  in  some  words  as  spoken  by  the  roving  In- 
dians and  by  the  Dacotas.  They  believe  in  the  existence  of 
a  Supreme  Being,  and  a  great  number  of  subordinate  beings, 
whose  powers  and  attributes  vary  much.  The  Supreme 
Being  is  called  Wahkan  Tanka,or  Great  Spirit,  and  they  con- 
sider him  as  the  Creator  of  all  things,  and  as  the  ruler  and 
disposer  of  the  universe ;  they  hold  him  to  be  the  source  of  all 
good  and  the  cause  of  no  evil.  The  next  spirit  iu  respect  to 
power  is  the  Wahkan  Sbecha,  or  Evil  Spirit,  whose  influence 
IS  exclusively  exerted  in  doing  evil.  The  third  divinity  is 
the  thunder,  whose  residence  iney  fix  in  the  west,  and  some 
believe  that  it  dwells  on  the  summit  of  the  Rocky  Mountains, 
because  in  this  country  all  thunder-storms  come  from  the 
west.  The  thunder  is  considered  the  spirit  of  war.  Tliey 
offer  sacrifices  to  these  three  powers,  and  these  sacrifices  are 
•ccompaaied  with  prayers,  but  nor  with  dances. 

To  rise  early,  to  be  inured  to  fatigue,  to  hunt  skilfully,  to 
undergo  hunger  without  repining,  are  the  only  points  to 
which  the  Dacotas  think  it  important  to  attend  in  .the 
Vacation  of  their  children* 


The  Dacotas  who  live  along  the  Mississinpi  and  St,  Peter*» 
river  raise  maize,  and  they  also  cultivate  beans,  puropkinv 
and  other  vegetables.  But  these  agriculturists  constitute 
only  a  small  portion  of  the  tribe :  by  far  the  larger  part  oc- 
cupy themselves  wiih  hunting  wild  animals,  especially  the 
buffalo.  The  other  animals  which  abound  in  their  country 
are  beavers,  otters,  martens,  minxes,  mu^k-rats,  lynxe^. 
wolverines,  elks,  moose  deer,  bears,  and  wolves.  As  the 
Iprild  animdis  are  so  abundant  in  their  country,  the  Dacotas 
are  not  obliged  to  live  in  small  societies,  but  they  generally 
live  in  camps  consisting  of  eighty  or  a  hundred  lodges,  each 
lodge  containing  several  families.  Sometimes  there  arc 
above  three  hundred  warriors  in  one  encampment. 

(Lewis  and  (^arke*s  Travels  up  the  Missouri,  ^c, ;  ami 
Keating's  Narrative  of  an  Expedition  to  the  Source  of  the 
St.  Peter's  River,  <J'c.,  under  the  command  of  Major  Lom^^i 

SIPHNO.  called  also  Siphanto  and  Sifanno  (by  Carpac- 
chi,  Isole  del  Mondo),  an  island  in  the  Archipelago,  form- 
ing one  of  the  group  called  the  Cyclades.  Tlie  original  name 
was  Merope ;  it  was  called  Siphnus  from  a  personage  of  th  it 
name.  It  was  colonised  by  lonians  from  Athens.  (Herodot., 
viii.  48.)  In  the  reign  of  Polycrales,  the  tyrant  of  SamoA, 
about  520  B.C.,  the  inhabitants  werv  very  flourishing  in  con* 
sequence  of  their  gold  and  silver  mines,  and,  according  to  He- 
rodotus (iii.  57),  they  were  the  most  wealthy  of  the  islanders. 
They  had  a  deposit  at  Delphi  of  the  tenth  of  the  produce  of 
the  mines.  Some  exiles,  who  were  expelled  from  Samo»  by 
Polycrates  [Samos],  invaded  Siphnus  about  this  time,  and 
levied  a  contribution  of  100  talents.  The  Siphnians  were 
among  the  few  inhabitants  of  the  Archi))elago  who  resisted 
the  Persian  claim  of  earth  and  water,  and  they  contributed 
one  small  ship  of  war  at  the  battle  of  Salamis.  (Herod.,  viii. 
48.)  Their  mines  were  not  afterwards  so  valuable  (Demos- 
thenes, ircpi  cvvrdUftic).  Pausanias  (x.,  11)  says  that  after 
a  time  they  ceased  to  send  treasure  to  Delphi,  and  that  in 
consequence  the  sea  broke  in  on  their  mines  and  destn)yed 
them.  Siphnus  is  very  little  noticed  by  antient  authors. 
From  Stephanus  Byzantinus,  Hesychius,  and  Suidas  we 
learn  that  the  natives  were  of  dissolute  mannei*s,  insomuch 
that  to  do  like  a  Siphnian  (Zi^vta^av)  was  a  term  of  re- 
proach. In  the  work  of  Constantino  Porphyrogennetus 
'  De  Tbematibus,'  Siphnus  is  in  the  theme  of  Hellas,  and 
in  the  Syuecdemus  of  Hierocles  it  forms  part  of  the  Pru- 
vincia  Insularum. 

In  the  reign  of  Henry  I.,  Latin  emperor  of  Constan- 
tinople, Marco  Sanado,  the  first  duke  of  Naxos,  conqueied 
the  island  and  made  it  part  of  his  dominions.  It  passed 
from  him  into  the  hands  of  the  Gozzadini  family,  who  held 
it  till  it  was  wrested  from  them  by  Barbarossa,  after  the  cap- 
ture of  Rhodes  in  the  time  of  Soliman  II.  It  was,  in  com- 
mon with  the  neighbouring  islands,  partially  protected  from 
the  oppressions  of  the  Turks  by  the  Venetians;  and  Tuurne- 
fort  {Voyage  du  Levant)  mentions  that  about  50  years  be- 
fore his  vibit  to  the  place,  so  little  was  the  power  of  the 
Porte  there,  that  the  inhabitants,  assisted  by  a  Proveiii^al 
corsair,  expelled  iheTttrks  who  had  been  sent  thtM«  to  >\urk 
the  lead  mines. 

Siphnus  is  between  36^*  50'  and  37'  10'  N.  lat.,  and  in  2  J* 
]  0'  £.  long. :  it  is  situated  to  the  south-east  of  Scrpho,  norlli- 
east  of  MiTo,  and  south-west  of  Pare,  lying  immediately  oppo- 
site Antiparo.  It  is  of  an  oblong  form,  narrower  at  the  north 
than  at  the  southern  extremity.  Pliny  reckons  it  at  about 
28  Roman  miles  in  circumference,  and  Carpaochi  (Isole 
del  Mondo)  at  40.  Toumefort  mentions  five  porta,  which 
were  much  frequented  about  50  years  before  his  visit  there: 
Faro,Vathy,  Kitriani,  Kironisso.  and  Kastron,  of  which  Kas- 
tron  is  on  the  east.  Faro  and  Kitriani  on  the  south,  and 
Vathy  on  tho  west  side.  Another  on  the  east  side,  Agia 
Sosii,  is  marked  in  the  map  attached  to  Fiedler's  '  Rei»e 
durch  Griecheuland,'  1841.  Toumefort  gives  the  names  of 
five  villages,  Artimone,  Stavril,  Catavati,  Xambela,  and 
Petali;  and  of  four  convents  of  caloyers,  Brici  or  La  Fon- 
taine. Stomongoul,  St.  Chrysostome,  and  St  H^Uc. 

Fiedler  mentions  only  two  towns :  Kastron,  on  a  strong  and 
rocky  hill  overlooking  the  sea,  which  is  the  residence  of  the 
governor;  and  Stawri,  the  Stavril  of  Tournefort«  in  the 
centre  of  the  island.  Siphnus  is  in  the  pashalik  of  Nakscha. 
The  bishop  is  also  bishop  of  Milo.  The  population  in  the 
time  of  Toumefort  was  about  5000 ;  they  were  taxed  in  the 
year  1700  at  4000  crowns  of  French  money.  The  lands  are 
chiefly  laid  out  in  vineyards ;  the  wine  is  not  so  good  as  thai 
of  the  neighbouring  islands.  The  chief  trade  is  in  silk, 
figs^  honey,  wax,  sesame,  and  cotton  stufi^.  which  are  cel«» 
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greatef  number  of  authors  have  arranged  them  in  the  order 
Ophidians,  acknowledging  at  the  same  time  the  anomalies 
which  they  present,  and  observing  that  they  ought  to  form 
a  very  distinct  group.  [SERPSNTSt  vol.  xxi.,  p.  281.] 

The  characters  wnich  lead  to  the  classification  of  these 
reptiles  into  one  family,  and  to  their  separation  from  all 
others,  are,  1st,  a  body  extremely  extended  in  length,  and 
of  a  cylindrical  shape ;  2nd,  the  absence  of  limbs  or  lateral 
appendages  proper  for  locomotion ;  3rd,  a  skin  naked  in  ap' 
pearance  and  viscous,  but  concealing  between  the  circular 
folds  which  it  forms  many  rows  or  rings  of  flat,  delicate, 
imbricated  scales,  with  free  and  rounded  borders,  resem- 


SealM  of  CbcUU  alblTeBtito. 

bling  those  of  the  greater  part  of  the  fishes ;  4th,  the  rounded 
orifice  of  their  cloaca  situated  below,  very  near  the  posterior 
extremity  of  the  body,  which  is  sometimes  truncated,  as  it 
were,  and  rounded ;  sometimes  obtusely  pointed,  as  in  ihe 
genus  TyjMops ;  5th,  their  head,  as  in  all  the  Batrachians, 
is  articulated  to  the  spine  by  means  of  two  distinct  and  sepa- 
rate condyles ;  6th,  their  lower  jaw  moves  upon  the  cranium 
without  any  separate  articular  bone,  and  the  two  branches 
which  form  it  are  short  and  very  solidly  soldered  together 
towards  the  symphysis  of  the  chin. 

In  the  Serpents  the  occipital  bone  presents,  below  the 
vertebral  hole,  a  single  articular  eminence,  or  condyle ;  and 
the  structure  and  oisposition  of  the  jaws  will  be  remem- 
bered by  those  who  have  referred  to  the  article  Sxrpsnts. 
The  brevity  of  the  jaws,  and  their  construction  in  the  Cieci- 
lioYdians,  reduce  the  aperture  of  their  mouth  to  a  very  small 
diameter. 

The  bodies  of  the  vertebrae  of  the  CiBcilioidians  are  doubly 
excavated  into  cones,  instead  of  being  concave  before  and 
convex  behind.  Their  tongue  is  large,  papillose,  fixed  by 
its  borders  upon  the  gums  in  the  concavity  of  the  jaw,  and 
not  protractile,  nor  forked,  nor  susceptible  of  entering  into  a 
sheath.  The  disposition  and  structure  of  their  teeth  are 
noticed  in  the  article  Sbrpbnts  and  more  fully  detailed  in 
this. 

Professor  Owen  observes  that  in  the  extinct  family  of  the 
Labyrinthodoots  [Salamandroides],  the  Batrachian  type  of 
organization  was  .modified  so  aa  to  lead  directly  from  that 
orrler  to  the  highest  form  of  reptiles,  vis.  the  loricate  or 
crocodilian  Saurians ;  that  some  of  the  existing  edentulous 
genera  of  the  Bufonidof  [FroosJ  connect  the  Batrachian 
with  the  Chelonian  order,  and  that  the  family  founded 
upon  the  Linnean  genus  Ceecilia  forms  the  transition  to 
the  ophidian  reptiles.  'The  characters,*  says  the  Professor, 
*  which  retain  the  Caciliig  in  the  Batrachian  order  are  gene- 
rally known,  and  may  be  briefly  enumerated  as  the  double 
occipital  condyle,  the  biconcave  vertebrte,  the  smooth  mu- 
cous integument  with  minute  and  concealed  scales,  and  the 
branchial  apertures  retained  by  the  young  some  time  after 
their  birth.  In  the  fixed  tympanic  pedicle,  and  the  anchy- 
losed  symphysis  of  the  lower  iaw,  the  CiBcilia  are  also  far 
removed  from  the  typical  ophidian  structures;  but  the  teeth, 
in  their  length,  slenderness,  sharp  points,  wide  intervals, 
and  diminished  number,  begin  to  exhibit  the  characters  of 
the  dental  system  of  the  serpens  tribe.*   {Odontography.) 

The  characters  above  sot  forth  show  the  connection  which 
these  reptiles  have  with  the  Batrachians ;  but  there  is  one 
striking  feature,  metamorphosis,  which  is  not  yet  quite  satis- 
factorily made  out.  Muller  indeed  states  that  he  had  ob- 
served young  Cueeilite  whose  neck  was  furnished  with  small 
branchial  fringes,  as  will  be  hereafter  mwe  particularly 
noticed. 

The  departure  in  a  degree  of  the  CtpciiicXdiani  from  the 
Batrachians  is  marked  bv  the  presence  of  small  scales;  by 
ribs  which  are  forked  at  their  vertebral  extremity,  and  mucn 
more  distinct  than  in  the  genus  PleurodeUi ;  by  the  ab- 
sence of  a  sternum ;  and  especially  by  the  form  and  struc- 
ture of  the  mouth,  the  aperture  of  which  is  small,  the  lower 
jaw  being  shorter  than  the  upper,  and  the  teeth  long,  sharp, 
and  generally  curved  backwards. 

The  Ctgcilioldians  resemble  many  species  of  the  osseous 
fishes  of  the  division  of  the  Murteniaa  in  the  form  and 
structure  of  the  skeleton,  the  articulation  of  the  jaws,  the 
mode  of  implantation  of  the  teeth,  &c ;  but  the  mode  of 
junction  of  the  bead  with  the  spine  by  means  of  two  con- 


dyles, the  presence  of  lungs  and  nostrils  which  open  dis- 
tinctly within  the  cavity  of  the  mouth,  and  the  entire  ab- 
sence of  branchicD,  remove  these  animals  from  that  class. 

Organization. 
SAtf/tf/ofi.— The  cranium  presents  above  a  single  vaulted 
piece,  in  which  no  trace  of  orbits  is  perceptible.  The  lower 
jaw  is  not  articulated  with  the  skull  by  an  intermediate 
bone,  as  in  the  birds,  lizards,  and  serpents,  but  nearly  as  it 
is  in  the  mammals,  without  however  there  being  the 
slightest  trace  of  a  zygomatic  bone.  The  branches  of  the 
lower  jaw  are  joined  anteriorly  by  a  true  sutiure,  as  in  tbe 
lizards. 

Professor  Owen  states  that  the  teeth  are  implanted  in  a  sin- 
gle row  upon  the  maxillary,  intermaxillary,  and  palatine  boues» 
the  upper  jaw  being  thus  provided  with  two  semi-elliptical 
and  sub-concentric  series ;  that  there  are  also  two  rows  of 
equal-sized  teeth  on  the  premandibular  bones  of  the  lower 
jaw  in  certain  species :  the  Ccrct/to,  be  rct.^arks,  is  the 
last  example  in  the  ascending  survey  which  he  has  taken 
of  the  dental  system  of  this  disposition  of  teeth,  which  was 
so  common  in  the  class  of  fishes. 

'  There  are,*  writes  the  Professor, '  twenty  teeth  in  Uie  an- 
terior or  outer  premandibular  row  in  the  lumbricoid  and 
white  bellied  CmciliiB,  and  ten  or  twelve  of  much  smaller 
size  in  the  second  row.  There  are  twenty  teeth  in  tbe  outer 
row  of  the  upper  jaw,  of  which  six  are  supported  by  the 
intermaxillarics,  and  sixteen  in  the  inner  or  palatine  row. 
All  these  teeth  are  long,  slender,  acute,  and  slightly  recurved. 
In  the  rostrated  CcBcilia  the  first  two  teeth  of  the  maxil- 
lary and  premandibular  series  are  longer  and  stronger  than 
the  rest :  they  are  succeeded  by  small  and  recurved  teeth  ; 
the  median  margins  of  the  palatal  bones  are  bristled  with 
small  teeth  ;  the  second  row  in  the  lower  jaw  is  repre- 
sented by  two  smsJl  recurved  teeth  on  the  internal  border 
of  the  premandibular  bones.  In  the  modification  of  the 
dental  system  presented  by  this  species  may  be  perceived  a 
retention  of  the  Batrachian  type.  The  annulated  Cecilia 
(Siphonops  annulattu)  has  the  maxillary  and  palatine  teeth 
strong,  pointed,  and  slightly  recurved.  In  the  glutinous 
and  two-banded  Ceecilice  {Epicrium),  the  teeth  are  slender, 
acute,  and  more  inclined  backwards,  thus  approaching 
nearer  to  the  ophidian  type;  in  the  latter  species  {Epicrium 
— Rhinatrema-^bivittatum)  the  palatal  series,  instead  o 
ranging  concentrically  with  the  outer  row,  is  chevron- shaped 
with  the  angle  turned  forwards  and  rounded  off*.  The  teeth 
of  the  C€ecilia  are  sub-transparent;  their  intimate  struc- 
ture corresponds  with  that  of  the  frog*s  tooth ;  but  their 
mode  of  implantation  resembles  that  of  the  teeth  of  the 
Labyrinthodonts,  the  base  being  auchylosed  to  tbe  panctcs 
of  a  shallow  al veol us.*    ( Odnn  tography, ) 

In  the  junction  of  the  vertebrm  there  is  an  entire  diflfcr- 
ence  from  that  of  the  lizards  and  serpents,  and  a  perfet^t 
approximation  to  that  of  the  perennibranchiate  batrachians 
and  fishes.  All  the  bodies  of  the  vertebrss  are  hollowed, 
'both  before  and  behind,  by  tunnel-shaped  cavities,  in  which 
ligamentous  fibres  are  implanted ;  they  are  not  really  arti- 
culated, but  placed  one  upon  the  other.  Their  superior 
spinous  processes  are  like  those  of  the  Ampkisbtentt  and 
those  in  the  neck  of  birds,  in  other  words,  depressed  so  a&  to 
present  only  a  slight  carina.  Each  body  of  a  vertebra  is 
furnished  below  with  an  apophysis  curved  backwards,  and 
forked  forwards  for  the  reception  of  the  eminence  of  the 
preceding  vertebra.  On  tbe  sides  is  seen  a  small  projection, 
on  which  one  of  the  bifurcations  of  the  rib  is  applied,  for  the 
other  and  longer  fork  rests  upon  an  inferior  eminence.  The 
ribs  are  short,  straight,  directed  backwards,  and  triangular, 
forked  as  in  the  birds»  and  united  to  the  vertebrm  very  nearly 
in  the  same  manner. 

Respiratory  System.-^ln  Cacilia  lumbricoldea  the  rudi- 
ment of  a  lung  only  has  been  observed ;  and  Meyer,  i»ho 
made  this  observation,  and  recognised  also  scales  under  the 
folds  of  the  skin,  conceives  that  these  animals  are  species 
between  the  two  orders  of  reptiles  which  he  indicates  under 
the  name  of  Ophisauriant  on  account  of  the  existence  of 
the  ribs  and  the  presence  of  the  single  lung.  Muller  an- 
nounced the  existence  of  branchial  holes  in  a  young  C/rctlf'a 
{hypoevanea)  preserved  in  the  Museum  of  Natural  History 
at  Ley  den.  He  noticed  an  aperture  of  the  size  of  a  line  on 
each  side  of  the  neck,  at  some  lines*  dis^tance  from  the  ex- 
tremity of  the  buccal  slit.  This  aperture  was  much  wider 
than  it  was  deep,  situated  in  the  yellow  strii)e  which  exists 
on  the  sides.  The  edge  of  the  hole  was  rough  (itpre),  anl 
in  the  interior  were  observed  black  fringes,  which  appeared 
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ing  on  a  point  of  ibeir  oircumferenoe,  lo  as  to  fonn,  each  of 
them,  a  very  open  chevron,  the  summit  of  which,  directed 
forwards,  is  found  placed  on  the  medio-longitudinal  line  of 
tlie  bach.  The  other  folds  of  the  body,  those,  namely,  which 
surround  the  last  third  of  it,  form' complete  rings.  The 
scales  which  these  folds  hide  are  small,  numerous,  delicate, 
transparent,  subcircular,  and  offering  on  their  superior  sur- 
face a  smsU  fij^ure  in  relief,  represenling  a  net  with  Quadri- 
lateral meshes.  A  yellowish  band  extends  to  the  riirnt  and 
left  all  along  the  body,  from  the  muzzle  to  the  anu  extre- 
mity :  above  and  below  the  tint  is  slate*colour. 

Locality. — Java  and  Ceylon. 

Rhinatrema.    (Dum.  and  Bibr.) 

Generic  Character. — Head  depressed,  elongated ;  mnuU 
obtuse;  maxillary  and  palatine  teeth  of  loose  structure 
(elfildes),  sharp,  and  couched  backwards.  Tongue  entire, 
of  a  velvety  surface.  Eyes  distinct  through  the  skin.  No 
fossets,  neither  under  the  muzzle  nor  below  the  eyes.  Body 
subfusiform,  with  numerous  circular  folds. 

Example,  Rhinatrema  biuittatum;  Caciiia  bivittata^ 
Auct. :  the  only  species. 

Description. — Head  a  little  elongated  and  slightly  de- 
pressed, bearing  some  resemblance  in  form  to  that  of  eertain 
Ophidians,  particularly  of  the  Coronella,  The  teeth  very 
loosely  constructed  (effil6es),  and  very  much  couched  back- 
wards ;  the  second  row  above,  instead  of  forming  a  curved 
line  like  the  first,  makes  an  angle  rounded  at  its  summit. 
The  diameter  of  the  middle  of  the  trunk  is  one  twenty-sixth 
of  the  total  length  of  the  body,  round  which  there  are  three 
hundred  and  forty  perfectly  annuliform  folds.  There  exists 
a  small  conical  tail.  The  folds  of  the  skin  may  be  easily 
raised  by  a  point ;  and  a  great  number  of  circular  transparent 
scales,  with  a  surface  relieved  by  projecting  lines,  forming  a 
sort  of  net.  There  is  a  large  yellow  band  on  each  side  of 
the  body;  the  submaxillarv  branches,  whose  border  is 
brown,  are  of  the  colour  of  the  lateral  bands,  as  well  as  the 
margin  of  the  cloaca,  and  a  small  longitudinal  stripe  upon 
the  tail. 

Locality. — Cayenne  ? 


Bhloatrama  biTUtatum.    a,  iU  icalei. 


MM.  Dum6ril  and  Bibron  terminate  their  account  of  the 
Ctrcilia  with  the  following  information. 

M  Leperieur,  during  his  stay  at  Cayenne,  having  procured 
a  living  Ccecilia,  which  he  placed  in  a  vessel  filled  with 
water,  he  saw  it  bring  forth,  in  the  space  of  some  days,  from 
fivQ  to  seven  young,  perfectly  similar  to  their  mother.  Upon 
this  MM.  Dum^ril  and  Bibron  observe  that  the  Ca*cilia,  in 
spite  of  their  bearing  a  greater  resemblance  to  the  Batra- 
enians  than  to  the  other  reptiles,  must  be  ovoviviparous. 
The  fecundation  of  their  germs  must  be  effected  in  the 
interior  of  their  body;  and  their  metamorphoses  must  take 
place  in  the  body  of  their  mother,  as  in  the  case  of  the 
Black  Salamander  of  the  Alps.    [Cxcilians.] 

SIPHONOSTCyMATA,  M.  de  Blalnville's  name  fbt  his 
first  family  of  Siphonob&anchiata. 

The  forms  comprised  under  this  fkiaily  are  principally  to 
be  found  under  the  extensive  genus  murex  of  Linneeus. 
All  thu  known  animals  belonging  to  it  are  carnivorous  and 
raarinu.  and  all  are  furnished  with  a  horny  operculum. 
The  Siphonostomata  are  thus  subdivided  by  M.  de  Blain- 
ville: — 

•  No  persistent  bourrelet  on  the  right  lip. 


Pleurotoma.    (Lam.) 

Generic  Character. — Animal  f 

Shell  fusiform,  slightly  rugose,  with  a  torriculated  spire ; 
aperture  oval,  small,  terminated  by  a  straight  canal  more  or 
less  long.  The  right  lip  trenchant  and  more  or  less  incised. 

Operculum  horny. 

A.  Species  in  which  the  incision  is  a  little  behind  tho 
middle  of  the  lip,  and  the  tube  of  considerable  length* 

Example,  Pleurotoma  Babylonia. 

Description. — ^The  shell  ru^iform-turreted,  transversely 
carinaled  and  belted,  white,  with  black-spotted  belts,  the 
spots  quadrate ;  whorli  convex ;  tube  or  canal  rather  long. 

Locality. — ^The  Bast  Indian  Seas  and  the  Moluccas. 


PUoroloaia  Babylonift.  * 

B.  Species  in  mhich  the  incision  is  entirely  against  the 
spire,  and  whose  tube  is  short.  (Genus  Clavatula^ 
Lam.) 

Example,  Pleurotoma  auriculifera. 


neuratoniA  ■aricaUf«ra. 

• 

Tliis  genus  has  been  taken  on  different  bottoms  at  depths 
varying  from  eight  to  sixteen  fathoms. 

Lamarck  characterises  23  living  species  of  Pleumtoma, 
and  30  fossil,  the  latter  mostly  (torn  Grignon.  Defrance 
makes  the  number  of  fossil  species  9.). 

Mh  Q.  B.  Sowerby  has  aescribed  in  addition  36  living 
species  collected  bv  Mr.  Cuming,  M.  Deshaves  one,  and 
Dr.Turton  one.  {Synopsis  Testaeeorum ;  Zool.  iVoc.,  &c.) 
M.  Deshayes  in  his  tables  makes  the  number  of  living  spe- 
cies 71,  and  the  number  of  fossil  (tertiarv)  150.  Of  the<%e 
he  records  PL  Cordieri,  Caumarmondi^  vulpecula^  eraticu- 
lata^  and  a  new  species  as  both  living  and  fossil  (tertiar>*\ 
Ih  Europe  the  principal  localities  for  the  fossils  are  the 
calcaire  grossier,  the  London  clay,  the  contempotaij  beds 
near  Bordeaux,  and  the  Subapennine  beds.  Dr.  Mantell 
notes  an  imperfbct  Pleurotoma  in  the  blue  clay  of  Brackles* 
ham.  Mr.  Lea  has  described  and  figured  eleven  fossil  spe- 
cies fh)m  the  new  tertiary  at  Claiborne,  Alabama.  Profbsaor 
Sedi^wick  and  Mr.  Murchison  notice  three  species,  prisea  0\ 
fiisiformis,  and  spinosa^  ft-om  the  Gosau  deposit  and  its 
equivalents  in  the  Alps ;  and  Mr.  Murchison  records  two 
species,  Pleurotoma  artieulata  and  PL  corallii,  in  the  Silu- 
rian rocks.  {Silurian  System.) 

Rostellaria.    (Lam.) 
This  genus,  in  our  opinion,  belongs  to  tho  Stbombid^ 
under  which  article  it  will  be  de&cril^. 


s  1  r 

Ex  km  pie,  Pyrula  Keut. 

Dttcriptiott. — Shell  flg-ibkped,  doliealelf  ^ecunated, 
earulaacent-gref  ;  iprinkled  with  variegiled  btj  or  Tiolot 
•poll ;  trmnivena  itrin  tba  largMt  and  mott  crowded ;  tlie 
■pire  iliort,  convex,  mucroaaled  at  the  oentm ;  toouth 
G<erule>caiit'  violaceout  generally. 

XoAitiVy.— The  But  Indian  Ocean.    The  Uoluceai. 


E.  Ventricoie  ipeciei,  with  ft  ihortiuU;  aperture  very 
large  and  wide.  s«niibiy  notched. 

Example,  Pyrula  Meiongenit. 

Daeripiion.—8htl\  pyriform.  turgidly  venlricoae,  ci 
letcent,  ((laucaua,  or  ruiout,  banded  with  while ;  the  whorlt 
channelled  at  the  sutures;  the  last  sometiniei  unarmed, 
but  more  riequenlly  muricated,  with  larioui  sharp  tuber- 
ales  ;  spire  short,  acute ;  aperture  smooih  and  while. 

£oni}j^.— West  Indian  Seas ;  Aatiiles. 

F.  Species  still   shorter;  aperture  very  wide;  the  rigbt 
lip  lubalated. 

Example,  I^/ruia  abbremeUa. 

DeMTi^fi  on  .—Shell  subpyrifurro,  very  vcnlricose,  rather 
rough,  transvenely  tulcaied,  cine retcen I- white ;  the  spirt 
rather  prominent;  the  canal  short,  widely  umbilicaled 
muriculaledon  the  hack  with  subechinate  eleraled  furrows 
outer  lip  striated  within,  and  it*  margin  denticulated. 

I^nUea  have  been  found  on  mud,  tandy  mud,  and  sand 
ftt  depths  ranging  ftom  Ibe  surface  to  nine  fhihoms. 

The  number  of  livinr  species  recorded  by  I^marck  i: 
twenty-eight.  M.  De^iuayes  hu  described  one  more  IP 
/u/m),  Btid  a  variety  of  P.  Ve*per>Uio,\ia,m.  Lamarck  re- 
cords six  fossil  species,  four  from  Grignon  anil  Cuurtagnon. 
one  from  Parnes,  and  one  from  Houdan.  Dafrance  notices 
twelve,  three  of  which,  from  the  Plai^ntin,  he  considers  as 
anatogoua,  and  other  three  from  the  neighbourhood  of  Bor- 
deaux, analogues  also.  U.  Deshayei,  in  his  tahleit,  makes 
the  number  of  living  /y^^ 'h>'''y'<>"B'  ^"^ '''^  number  of 
fossil  (tertiary)  twenty-one  ;  of  these  last  he  indicates  Py- 
rula relievlaia.  Kcta.  Melongena,  and  Spirilitu,  as  being 
tbund  both  llvinft  and  foasil  (tertiary).  Dr.  Mantell  records 
two  species,  bulbi/ormu  T  and  lavigata,  from  the  blue  clay 
of  Bnekleshsm  in  Sussex,  and  one  from  the  arenaeeouii 
limettone  of  Bognor.  Dr.  Fitton  records  three,  Bn'ghtii. 
dtpreita,  and  Smilhii  f,  from  the  strata  below  the  chalk 
(eault  of  Kent).  Mr.  Lea  records  three,  PyruliB  canctUata, 
m^antittima,  and  Smithii,  from  the  tertiary  beds  at  Clai- 
borne, Alabama. 

Fasciolatia.     <  U  m.) 

Generic  Character. 


long,  someiimes  ilighll*  bent;  right'lip  trenchant,  ofieo 
wrinkled  miemally;  eutuiDellar  lip  with  some  very  oblique 


1  SIP 

Op<reuium  homy. 

A.  Fusiform,  hut  not  tuberculous  apeciei. 

Example.  Fatciolaria  Tutipa. 

Deeeription.  -  Shell  fusifiirm,  venlricose  in  the  middle, 
unarmed,  smooih,  somdlimes  orange- rufous.  somtrt4Inl^s 
marbled  with  white  and  bay,  girt  with  transverse  brouD 
lines  unequally  ctmgregatud ;  whorl*  very  convex ;  sutures 
fimbriated  at  the  margin  ;  tube  sUlcalcd;  outer  lip  white 
and  striated  within. 

Lo:ality.—VieH  Indian  Sea* ;  the  Antilles. 


Fudoluii  Tulipi.  wUb  ih*  apuEuInn  la  alu. 

B.  Fusiform  and  tuberculous  species. 
Example,  Fateioiaria  TVapeeium. 

Deeeriplion. — Shell  fusiform,  ventricoee,  tubercaliteroua, 
rather  smooth,  white  or  rufescent,  girt  with  rufous  lines; 
the  tubercles  cunical,'subcom pressed,  and  in  a  single  series 
in  the  middle  of  the  whorls;  columella  reddish-yellow ;  outer 
lip  elegantly  slrialed  within,  the  strim  red. 

£ocafi(y.— The  East  Indian  Ocean. 

C.  Tuberculated  and  lurriculaled  ipeciei. 
Example,  ^uciolaria JUammtoia. 

Dttcriptiott ■ — Shell  elongated,  fusiform,  turreled,  trans- 
venely sulcaled,  white,  painied  with  longitudinal  nrange- 
led  stripes;  middle  of  Ihe  whorls  lubangulated,  and  the 
nhorls  themselves  crowned  with  short  and  compressed 
tubercles;    the  canal  rather  long;   the  outer  lip  ilriated 

Locality.— The  East  Indian  Seas. 

Fateioiaria  b*,\o  been  found  on  muddy  bottoms,  at  depilw 
ranging  from  the  surfkce  to  seven  fathoms. 

Lamarck  r"X)rdi  eight  living  species.  Mr.  Broderip  baa 
described  one  (granota)  brought  by  Mr.  Cuming  from 
Panama.  M.  de  Blainville  stales  that  seven  fossil  speciea 
are  known.  M.  Deshates,  in  his  tablet,  makes  the  number 
of  living  Fiuciolaria  seven  only,  and  the  number  of  fonit 
(tertiary)  species  five.  Professor  Sedp wick  and  Mr.  Mur- 
chison  record  one  species  (Fiuciolaria  eiongatai  in  ih* 
Goaau  deposit  and  its  equivalents  in  the  Eastern  Alp*.  Mr. 
Lea  uoticei  two,  Fateiotarite  plieata  and  tleotUa,  in  the 
<J  aibome  tertiary,  Alabama. 

Turbinella.    (Lam.) 

Generic  Character. — Animai  imparreclly  known. 

Shell  ordinarily  turbinated,  but  also  lomelimea  turricu* 
latad.  rugous,  thick ;  apire  rather  variable  in  rorm ;  aperture 
elongaied,  terminated  by  a  straight  canal,  often  iufflcicntly 
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junclion  of  tbfl  Itro  lips.    (G«nu(  AquiUut.  Dc  Mont- 1 
fort) 
SxBmple,  Triton  euiaeeuM. 

Deicrfplion.—SheW  ovale,  Tentricose-depresscd,  cingu- 
lated,  tubercuUlo-nodoiu,  jiellov-rurescent ;  the  belli  ralber 
prominent,  lepsrated  by  ■  Turrow ;  tha  wharli  above  angU' 
lato-luberouUle,  ralber  Hatiened  above ;  cAnal  iliort,  umbih> 
eated ;  the  outer  lip  noli-bed  within. 
Locality. — The  Atlantic  Ocein. 

D.  Species  like  thoM  of  aeclion  C  but  whose  aperture  is 
closely   narrowed   by   a  calltxity  and  irregular  teeth. 
(Genus  Pertona,  De  Munlf.) 
Example,  Trilon  Anut.  the  Grimaoe  of  collectors. 
Detcnplivn.—8he\l  ovate,  vcntricose -gibbous,  dislorlert, 
flattened  beneath ;   nodulous  above,  subcancellated,  while, 
■polled  with  rufous ;  the  aperture  narrowed,  sinuous,  irregu- 
lar, ringent ;  the  lip  very  much  toothed ;  the  canal  short  and 
recurved. 
Locality. — Tlie  East  Indian  Sens. 
Tritons  have  been  found  on  various  bottoms  at  depths 
ranging  from  the  surface  to  thin;  fathoms. 

Th«  number  of  living  spticies  recorded  fay  Lamarck 
amounts  to  Bfty-one.  Mr.  G.  B.  Bowerby  has  described 
eight  additional  species,  and  Mr.  Brodenp  the  same  num- 
ber brought  home  by  Mr.  Cuming.  I^marck  describes 
three  fossil  species,  all  from  Grignon.  M-  de  Biainville  alates 
ibat  one  of  the  species  has  its  analogue.  Defrance  maiics 
tfas  number  of  fossil  species  ten,  one  from  the  Plaisantin, 
•a  Rnalogue  according  to  Brocchi.  VI.  Deshoycs  in  his 
tables,  published  before  the  descriptions  of  Mr.  Sowerby  and 
Mr.  Broderip,  makes  the  number  of  lirinK  species  of  Triton 
43  and  of  fossil  (tertiary)  2b.  Of  these  last,  he  records 
Tritoae*  nodiferiu,  Lampat,  Scrobiculiitor,  tuccinctui,  clath- 
ralui,  and  unijilotiit  as  ooth  living  and  basil  (tertiary). 
Strutbiolaria.  (Lam.) 
Generic  Character. 

Shell  oval,  the  spire  elevated,  the  aperture  (ival  and 
wide ;  canal  %~ery  short,  very  much  notched ;  right  li|i  sinu- 
ous, not  loolbed,  furnished  with  a  bourrelet;  coluraellar 
border  callous,  extended  ;  a  sinus  at  the  posterior  union  of 
the  two  lips. 

Operculum  horny. 
Example,  Struthiidiiria  noduloia, 

Detcnption. — Shell    ovate-conical,    thick,    transversely 
striated,  while,  painted  with   undulated,  longitudinal,  ei  '' 
fron-colourod   flame-like  lines;    whorls   angulaled   aboi 
flattened  on  the  upper  side,  nodulous   at  the   angle ;  tl 
sulures  simple,  the  outer  lip  luleo-rufcsceni  within. 
Localitu.—T^e  leos  of  New  Zealand. 
LamarcV  records  two  living  specie*.     U.  Dcshayes,  in  1 
tables,  also  makes  the  number  of  living  species  two ;  and 
he  records  one  fossil  (tertiary),  with  a  query,  from  Pahs. 
Ranella.    (I^am.) 
Generic  Charaeler. 

Shell  oval  or  oblong,  depressed,  having  only  two  varic 
situated  laterally;  aperture  oval;  canal  short,  and  a  sin 
at  the  union  of  the  two  lips,  backwards. 

A.  Non-umbilicaled  species.  (Genus  fi(/ti,  DeMontf.) 
Example,  Ranella  rraniilala. 
Detcnption. — Shell  ovale-acute,  girt  with  close-set  granu- 


verse,  subgranulated,  low  ridges,  the  inlcrsticcs  between 
which  are  longitudinally  striated;  the  wliorls  armed  witii 
one  row  of  sharp  tubercles.  Ilie  middle  of  which  are  itiu 
longest,  the  other  ridi^s  of  the  bo  iy  whorl  obsoluiel)  luber- 
rulated  here  and  there;  the  eolumeltar  lip  expansive  ami 
foliated,  and  the  margin  of  the  ouler  lip  expanded  and  thin  ; 
the  aperture  ovato,  very  elrongly  and  tliicbty  furroved.  of  m 
'  rh  orange-colour,  and  lerminajing  above  in  a  deep  fohateil 

nils,  which  extends  bevond  the  varix.     (Biod.) 

ioco/i'iy.— The  Mauritius. 

Banella  have  been  taken  on  different  bottoms  al  depths 
TarVing  from  the  surface  to  eleven  hlhoms. 

iLamarek  describes  fifteen  living  species,  H- Desha jes 
has  described  another;  and  Mr.  Broduripnine  new  spt^'ieii. 
ight  of  which  were  brought  home  by  Mr.  Cuming.  M  dc 
llainville  states  that  there  is  but  one  fossil  species,  but 
allows  that  Defrance  admits  five,  three  of  which,  from 
Italy,  are  identical.  M.  Deahayei,  in  his  tables,  gives  the 
number  of  living  species  as  nineteen,  and  of  fossil  llertiary) 
as  eight:  of  these  last  ho  records  Ranell/e gigantea.  gra- 
nulata,  pygmira,  and  (uAerota,  as  living  and  fossil  (ler- 
liary). 

Murex.    (Linn.) 

Generic  Character.— Animal  furnished  with  two  long  and 
approximated  tentacles;  mouth  without  jaws,  but  armed 
with  hooked  denticles  in  lieu  of  a  tonsue;  foot  roundi.-'l, 
generally  rather  short;  mantle  large,  often  ornamciitL-d 
nilh  fringes  on  the  right  sidoonly;  branchin  formed  of 
two  unequal  pectinations;  anus  on  the  right  side  in  the 
branchial  cavity ;  orifice  of  the  oviduil  on  the  right  vide  at 
the  entrance  of  the  same  cavity;  oriQce  of  the  deferent 
canal  at  the  end  of  the  exciting  organ,  on  Iho  right  side  uf 

Shell.— Ofa\,  oblong,  more  or  less  elevated  on  Ibe  spiral 
side,  or  prolonged  forwards ;  external  surface  always  iniet- 
rupled  by  rows  of  varices  in  the  form  of  spires  or  ramifica- 
tions, or  simply  tuberide*,  generally  arranged  in  rvjiularand 
constant  order;  aperture  oval,  turminaled  snuriorly  by  • 
straight  canal,  which  is  more  or  leia  alongtied  and  cloned  ; 
right  lip  often  plaited  or  wrinkled;  eolumallai  lip  often 
callous. 

Operculum  homy. 


laled  strin,  pale  saffron  colour,  soned  with  fulvou.. 
mellt  lulcai^ ;  outer  hp  thick  and  toothed, 
Loealitu.—TiM  East  Indian  Ocean. 


Example,  Banelta  foliala. 


Joliaia 


Detrription. — Shell  ovate  coniral,  Tcnhicoae,  not  com- 
ptMMd,  of  B  flesh  or  pale  raaa-colonr;  with  (cequmit  t 


A.  Bpeeies  with  a  very  long  and  ■piny  tube.     ( TAom^ 

Wbodeoeki  of  calleelors.) 

Example.,  Murex  TributuM,  Linn,  (Afwr#z  tmtiitjtta. 
Lam.) 

DeioriptioH. — Shell  venlriooie  anieriorlv,  the  lube  vny 
long,  elegantly  spired  throughout  its  lan^tn.  the  spir««  set 
in  triple  order,  each  row  at  regular  intervals,  arayish  or 
purplish  grey ;  the  spires  very  long,  thin,  rather  closely  set 
and  somewhat  booked;  body  of  the  shall  transveraely  sul- 
caled  and  atrialad ;  the  spirs  prominant. 

Localili/.— The  Indian  Ocean  ;  Moluccai. 

This  is  the  Venule  Comb  of  coUeclon,  and  when  perfect 
is  a  most  delicate  and  striking  shell. 

B.  Species  with  a  very  long  tube  and  without  spine^. 

(Genus  Brontei.  De  Montf.) 

Example,  Murex  Haiutellum  iSnipe't  or  Woodcork't  ft.-  .■/ 
of  collectors). 

Detcription. — Shell  anteriorly  venlricose,  naked,  scarcelv 
armed,  fulvnus  inclining  to  red.  linentcd  with  bay ;  body  I'l 
the  shoU  rounded  and  flirnished  wilh  three  or  more  ri>>s 
between  the  varices;  the  tubevcr,.  long  and  slender  j  ib« 
■piraafaort;  mmUtinMU)dish,red. 
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thu  kind  are  extnmBly  rera  in  iha  fouil  ihalli  orkii;  older 
rannation.  In  the  grceii-»and  and  ooLile  Ihe;  bavo  been 
noticed  only  in  Ihoie  tev  cases  where  (hey  are  accoinpanied 
hy  the  thelU  of  eqiinlly  rare  carnivoroua  moUuiki ;  and  in 
the  liu  and  itrala  below  il,*  there  are  neither  perforaliona, 
nor  any  ihells  haTing  the  notcUsd  mauth  peculiar  to  perfo- 
rating earnirorou*  ipecie*.  It  should  leem  from  Iheee 
fucli  that,  in  the  economy  of  lubmarins  life,  the  great 
family  of  carnivorous  traclielipodii  perfonnsd  Ibe  lame 
necewary  office  during  the  lerliary  period  which  ii  allotted 
lo  ibem  in  the  preieiit  ocean.  Wa  have  further  endence 
to  bhow  that  in  limes  anlerioi  to  and  during  the  depoiilioD 
of  Ibe  chalk,  the  same  important  functions  were  consigned 
to  other  carnivorous  moUusk*,  vii.  the  teslareoui  cephalo- 
poda: iheto  are  of  com  pars  lively  rare  occurr«nca  m  the 
tertiary  strata  and  in  our  modem  ceai;  but  throughout  the 
secondary  and  transition  rormaliuni,  where  carnivorous  Ira- 
ohalipods  are  either  wholly  wanting  or  extremely  scarce. 
we  find  abundant  remains  of  carnivorous  eephulopodi.  cod- 
aiating  of  the  chambered  shell*  of  nautili  and  ammonitea, 
and  many  kindred  extinct  senera  of  polythalamous  ihells 
of  extraordinary  beauty.  The  moUutcou*  mbabitanti  of  all 
Ifaeie  chambered  shells  probably  posaetsed  the  vurocious 
habits  of  the  modern  cuttle-Bsh  ;  and  by  feeding  like  them 
upon  young  Uilaeea  and  etiulacea,  resiricied  the  excessive 
increaite  of  animal  life  at  the  boilom  of  the  more  anlient 
seal.  Their  ludden  and  nearly  tola)  disappearance  at  the 
commencement  of  the  tertiary  era  would  have  caused  a 
blank  in  the  "  poUee  of  nature,"  allowing  the  herbivorous 
tribes  to  ioaeose  to  an  excesa  that  would  ultimately  have 
been  destructive  of  marine  vegetalion,  as  well  as  of  them- 
selves,  bad  thoy  not  been  replaced  by  a  different  order  of 
carnivorous  creatures,  destined  to  perform  in  another  mao' 
ner  the  office  which  the  inhabirants  of  the  ammoniles  anij 
various  extinct  genera  of  chambered  shells  Ihen  ceased  tc 
discharge.  From  that  time  onwards  we  hare  evidence  oi 
the  abundance  of  carnivorous  Irachelipods,  and  we  see  good 
reason  lo  adopt  the  conclusion  of  Mr.  Dillwyn,  that  in  the 
formation  above  the  chalk  the  vaft  and  sudden  decrease  of 
one  predaceous  tribe  has  been  provided  for  by  ihe  creation 
of  many  new  genera  and  species  possessed  of  similar  a 
pelMieies,  and  yet  formed  for  obtaining  their  prey  by  habi_ 
•ntirelydilTerent  from  those  of  ihecephalopoda.  The  design 
of  the  Creator  seems  at  all  limes  to  have  been  to  Oil  ibe 
waters  of  the  leas  and  cover  the  surface  of  the  earth  with 
the  greatest  possible  amount  of  organised  beings  enjoying 
life ;  and  the  same  expedient  of  adapting  the  vegetable 
kingdom  to  bocome  the  basis  of  the  life  of  animals,  and  of 
multiplying  largely  the  amount  of  animal  existence  by  the 
addition  of  eamivora  to  the  herUvora,  appears  to  have 
pievailod  from  the  first  commencement  of  organic  life  lo 


may  have  some  notion  of  its  relalionsbip  lo  Ihe  other  peren 
ni  branch  iaiB  Balracbians. 

Cuvier  then  remarks  that  Ihe  Axololl  approaches  neatly 
to  ihe  Salamander,  and  Bspecially  lo  il*  laria.  The  rraiiiuut 
of  Ihe  Axololl  is  indeed  moie  depressed;  il* sphenoid  Iwiie 
wider  and  Hatter;  the  bonea  of  ihe  nose  pro|M>rtional1]r 
smaller;  the  ascending  apophysesof  the  intermaxillary  bones 
longer  and  narrower;  but,  especially,  in  litfu  of  those  laT|[e 
and  fixed  bones  which  Cuvier  calls  vomers  or  palnliiicit, 
there  are  two  oblong  plates  detached  from  the  cranium  be- 
set with  teeth  in  quinc uncial  order,  and  continuing  Ibem- 
selvet  with  the  pterygoids,  which  reach  ibem  because  llicy 
are  longer  than  in  the  Salamander,  and  which  alsu  rariy 
teeth  in  front  on  their  external  edge.  Behind,  Ihese  ptery- 
goids are  widened,  without  always  articulaling  ibemieliea 
lo  the  tphenoid,  as  in  Ihe  Salamander  of  the  All^hanu'ti. 
[Salauakdkidjk,  vol.  XX.,  p.  33^.]  The  space  between  iba 
orbital  and  Ibe  petrous  bone  i*  also  more  considerable  than 
ilal 


SIRE'DON,  Wsgler'*  name  for  the  Axolotl.  Since 
that  article  was  written,  further  informalioa  has  been  ob- 
tained relative  to  the  slruclure  of  this  genus  of  perenui 
branebiata  Batrachians.  The  form  and  character  of  the 
teeth,  ai  given  hy  Profeuor  Owen,  will  be  found  in  the  ar- 
ticle Salamandbids.  vol.  XX.,  p.  32B.  and  we  avail  ourselves 
of  this  opportunity  lo  introduce  a  reduced  cupy  of  ihe  fleiire 
of  the  animal,  lately  publidbed  by  MM.  Durairil  and  Bib- 
ron,  to  whose  excellent  work  on  Replilea  we  refer  for  the 
laleat  parlioulan  knowa 


Wo  shall  confine  ourselves  in  this  &rl 
its  orgsniiation,  a*  observed  by  Cuviei 


lothow  th(  imnh. 


so  that  the  reader 


rbital  and  Ibe  petrous  bone  i*  also  more  considerable  tin 
I  the  Sslamanaers.  The  lower  jaw  has  a  regular  dvni 
purlion  forming  Uie  svmphysis  and  ibe  greatest  part  of  llie 
external  surface,  and  armed  all  along  its  superior  edgw 
with  small,  fine,  and  pointed  teeth;  an  articular  ponton, 
which  doubles  the  posterior  part  of  the  internal  surface  of 
the  preceding,  forms  Ihe  posterior  angle  and  carries  ih« 
articular  tubercle;  lastly,  there  is  a  true  opercular  bone, 
long  and  delicale,  covering  at  the  internal  surface  llic  in- 
terval of  the  Iwo  preceding,  but  furnished  throughout  wiib 
very  small  poiiiied  leeth  arranged  in  quincunciol  order. 
And  Ibis  is  Ihe  structure  which  we  Snd  in  Ihe  Sikbm.  »i1U 
this  diOerence.  that  the  denial  portion  in  the  lalter  ha>  no 
true  leelb,  which  are  only  seen  on  Ibe  opercular  bone. 

In  all  ibe  Axololls  tbal  Cuvier  examined,  the  branchial 
apparatus  was  carlilauinous.  Itcoiisisled  of  iwo  suspensory 
branches,  or  anterior  horns,  affixed  to  Ihe  cranium  under  the 
fenestra  rotunda,  carrying  an  unequal  piece,  to  which  iwo 
lateral  branches  were  allached  on  each  side:  the  first  corned 
Ihe  Bnt  arch  of  the  branchim ;  the  second,  Ihe  three  oih«i«. 
The  flrEt  of  these  arches  had  denlllaliona  on  its  posit^iur 
border;  Ibe  two  intermndiale  ones,  on  both  their  bordent. 
Under  tbe  unequal  piece  was  one  which  went  backwaid, 
and  whose  extremity  was  bifurcated. 

When  Cuvier  wrote  this  description  (in  the  Outmms 
FbniUi),  he  thought  that  this  animal  was  the  larva  of  soma 
unknown  Salamander;  but  in  bis  last  edition  o^  l\t«  Biga« 
Animal  be  eoriecled  this  conjee  lure,  and  placed  it  where  oU 
zuolofiists  now  place  it,  among  the  Batrachians. 

SIREN  (Zoology),  a  genus  of  Peren niLianchiale  Batra- 
chians. 

Generic  Character. — Form  elongated,  nearly  like  that  of 
the  eels;  branchial  tufli  three  on  each  side;  no  posterior 
feet  nor  any  vestige  of  a  pelvis;  headdepresied;  gapeof  ilie 
,  mouth  not  wide;  njuxxlu  ebluse;  eye  very  small;  ibe  ear 
concealed;  lower  jaw  armed  with  a  homy  sheatb  and 
several  rows  of  small  teeth;  the  upper  jaw  looIhleM;  but 
numerous  small,  pointed,  retroverted  teeth  occur  on  ibe  pala- 
tal region.     [Salamandwdx,  vol.  xx.,  p.  3!8.] 

Dr.  Garden  anpears  lo  be  ihe  first  who  called  attention  lo 
Ibis  form,  whieh  is  declared  hy  Cuvier  to  be  one  of  tne 
most  remarkable  of  the  class  of  Reptiles,  and  indeed  of  tho 
whole  animal  kingdom,  from  Ihe  anomalies  of  it*  organiia- 
linn,  and  iu  apparent  relationship  with  different  fi'miliei. 
and  even  clasHUi.  Dr.  Garden  (li6S-i;66)  sent  a  descrip- 
tion of  this  reptile  toLinnieui  and  Ellis,  and  Ibe  former,  re- 
lying upon  Dr.  Garden's  assurance  that  the  Siren  did  nut 
change  its  form,  established  an  additional  order  for  it  iu  hit 
cla.1*  Amphibia,  with  the  name  of  Meanlet. 

Pallas,  Hermann,  Schneider,  and  Lacipide  however  saw. 
U  Cuvier  remarks,  nothing  more  in  Ibe  Siren  than  ilm 
larva  of  some  large  unknown  Salamander ;  whdsl  Camper, 
followed  by  Gmelin,  went  so  far  ea  Id  give  it  a  place  amun^ 
the  flslies.  The  latter  arranges  it  at  ihe  end  of  ihe  EcK 
under  Ihe  name  of  Mureena  Siren.  These  differences  of 
opinion  sufficieolly  show  the  doubts  which  arose  on  the  ex 
aminalion  of  this  extraordinary  form. 

Cuvier,  in  16U7,  satin fac tori ly  eslabtiahed,  in  a  memoir 
read  to  the  Inalilute  of  France,  and  inserted  in  the  Itt  loU 
of  Ihe  '  Zoolo^cal  Observations  of  Humboldt,'  that  wbateicr 
changes  it  might  undergo,  the  Siren  was  a  reptile  tui  ge- 
nerit,  which  never  could  have  hind  feel,  and  whose  whole 
bony  fiamework  differed  cssenlially  fhim  that  of  the  SjU- 
mandera ;  that  there  was  no  prob^ibilily  ihat  it  tiver  changed 
lis  form  or  lost  ils  bnoKhice;  and  that  Ihe  Siren  is  coose- 
quently  a  true  amphibian,  which  reipiret  at  will  ihroughoui 
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artieular  tuberela.  The  fourth  i«  ■  dellcaie  and  tiftrroi' 
limina  wbich  perrormi  Iha  office  of  Ihe  opercuhr  bona,  and 
ooven,  on  Iha  intomal  lurface,  a  vacancy  left  between  ibe 
two  flnl.  The  vhola  of  ihii  bone  ii  betel  with  irnBll 
pointed  teeth  diipoaud  quincuncialljr  like  thute  of  Ibe  paUtal 
pUte*. 

The  ot  hymdtt  of  Ihe  Siren  U  an  Oi  hyaVdei  of  the  larfa 
of  a  Salamander  or  of  the  Axolml,  but  very  ntuoh  ouiBed 
in  maDj  of  its  pane.  The  luspeniorT  branch  or  anterior 
horn  in  a  bone  atouler  and  longer  than  the  humerus,  dilated 
at  its  two  end*,  narrowed  in  ill  middle,  and  sunpendi^  to 
the  cnnium  by  a  liitament.  The  Brit  unequal  piece  is  also 
a  fery  hard  hone  dilated  anleriorlj,  compreunl  posteriorly, 
and  narrowed  in  its  middle.  The  second  unequal  piece  i*  a 
pedicle,  which  in  dirided  behind  into  nisny  radiating  apo' 
physe*:  tha  whole  of  this,  again,  is  very  bony,  and  the  two 
lateral  brenchei  are  equallv  so.  The  first,  which  is  Ihe 
■touteat,  carries  the  Brbl  arcli  of  ibe  branchin ;  the  lecand, 
which  is  mora  slendar,  cnrtiei  the  three  others.  TheM 
gill-arches  are  not  ossidad,  but  always  remain  carl ilagi nous, 
a*  in  Iha  Axuloll,  and  are.  like  those  of  the  Atolotl.  danii- 
latad.  Thay  are  united  by  litfaraeiits  at  thsir  external  ex- 
tremity, which  a  ligament  attaches  also  to  the  root  of  the 
antetior  horn.  The  lamo  pieces,  or  very  nearly  Ihe  same, 
may  be  seen  in  the  Protgiti. 

The  thoulder-bladt  of  the  Siren  ii  slender,  nearly  cylin- 
drical, narrowed  in  its  middle,  and  aufimenled,  on  Ihe  ipinil 
side,  by  a  cartilaginous  lamina.  The  cliwicle  and  ihe 
earacoid  are  repreienled  by  two  cartilaginous  lobes. 
directed  forwards,  the  other  much  wider,  proceeding  upun 
the  brengt  and  crosiini  upon  that  of  the  oppsiie  side.  In 
the  eKtemal  border  or  this  cuiaooid  cartila^te.  near  and  ~ 
little  behind  the  articular  fosfa,  ii  a  bony  semilunar  lamit 
which  is  the  lole  representatite  of  Ihe  bony  coracoYd;  hi 
there  is  nothing  similar  for  the  clavicle.  The  Aumerus 
eompresstd  laremlly  above,  from  before  backward*  below, 
and  narrowed  in  its  middle,  has  itsextromilieiearliUginous. 
It  is  tha  same  with  the  two  bones  of  Iha  furo  arm,  both 
rather  slendar,  and  the  inlernsl  bone  or  radius  widened 
below.    The  bones  of  the  carpii*  remain  carl i lag i nous. 

Kach  of  the  four  flngsrt  hai  a  metacarpian  and  two 
phalangts  only. 


AeWriotpcnksodlir  iliclttoiiofKimlumini.    a.  loml  tfrtcbn 

There  i«  no  tcsiigo  of  a  pelvis,  nor  of  any  posterior  exlre- 
inily.  either  osseous  or  carlilaginous. 

CuTier  did  not  find  in  a  lsrf;e  indiiidual  more  than  forty- 
three  vrrtrhri*  in  the  trunk  end  furtyrour  in  Iho  lail :  but 
the  individual  which  he  described  in  18U7  bad  three  mi 
These  vert ebrn.  all  perferily  onifled  and  complete,  do  .._. 
resemble  in  his  opinion  lh'>9eof  any  of  the  reptilefl  of  which 
ho  bad  previojisly  treated,  nor  indt-ed  of  any  other  an' 
Their  birdies  have  their  two  aHlculur  fares  hollow  and  ui 
bjF  a  earlilace  in  the  foini  of  a  d.iiible  cone,  as  in  the  flshes. 
Their  articular  apophyses  are  hurizonia!.  and  the  posterior 
apophtmof  one  vertebra  lie  on  the  anrcrior  apophyses  of 
the  other.  A  horiiontal  crest  on  each  side  goes  from  the 
■Bteiior  to  Ibe  posterior.  In  lieu  of  a  spinous  ipophysis, 
iagj  bate  k  Teriieal  creii,  vhieb  at  half  tU  bnftib  beooioea 
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bifurcated,  and  ae  jranehes  go  to  terminate  on  the  articular 
posterior  apophyiia.  Their  very  wide  transverse  apophysc* 
are  compoMd  of  two  laminn  united  at  their  posterior  border 
up  to  their  common  point  i  Ihe  upper,  which  is  obl<qu«. 
coming  from  belov  the  anterior  articular  apophysis  miil 
from  below  the  neighbouring  pari  of  the  laletal  crett,  iIid 
lower  coming  from  tlie  lidei  of  the  body,  lo  nhn'h  it  ad- 
heres by  a  horiiontal  line.  The  body  below  is  alao  cotn- 
presied  mto  a  sharp  ridge  (aifite). 

In  the  verUbrtf  which  carry  Ibe  ribt,  Ihe  upper  Uraina 
of  Ibe  transverse  apophysis  is  bul  litile  msrked,  and  ibe 
point  ii  itoutand  divided  into  two  lobei  for  Iha  two  tubertle* 
of  ibe  rib.as  in  Ibe  lalamanders.  Cuvieronly  fuutid  eixhluf 
these  vestiges  of  rib*  on  each  side,  commencing  from  tliu 
second  vertebra.  The  two  last  have  the  head  simple.  At 
the  tail,  the  tranivene  aponhysa*.  which  have  already  be- 
come rather  small,  promplly  disappear :  the  «rliciilar  apn- 
physes  diminish  aim  by  uei^Teei.  The  body  of  ibe  verlebi^ 
lakes  a  very  compress^  form,  and  gives  below  two  (mail 
lamina,  which  iniarcept  a  canal  fur  Ibe  vessel*,  like  iIm 
chavroD  bones  in  the  liiards. 


tttipiralory  OTgnni.~3o\in  Hunlerin  1788  gave  Ihefnl- 
lowing  arcurate  and  inlere«ting  descriplion  of  the  two-fubl 
respiratory  apparatus  of  the  Siren: — "  On  the  posterior  and 
lateral  parts  of  the  moutb  are  three  openings  on  each  sid>' ; 
these  are  similar  to  the  slila  of  thegilli  in  flsh,  but  the  par- 
titions do  not  resemble  gills  on  their  outer  edges,  fur  tlit-v 
have  not  the  eomb-like  structure.  Above  and  cloae  to  the 
extremity  of  each  of  these  openings,  externally,  ao  many 
tiroceiies  arise,  the  anterior  tha  smalle«t,  the  poalarior  ih« 
toiiEesI  1  their  interior  and  inferior  edges  and  extiemiiy  nte 
serrated,  ot  formed  into  flmbTie:  Ihc^c  pmcestes  fold  duan 
and  cover  the  slits  exicrnally.and  would  seem  to  answer  ibo 
purposes  of  the  comb-liko  part  of  the  gill  in  flsh.  At 
the  root  of  Ihe  tongue,  nearly  as  (hr  back  as  these  openinirs 
reach.  Iha  tracbea  begins,  much  in  the  same  manner  as  in 
birds.  It  patsci  backwanli  above  the  heart,  and  ihere 
divides  into  two  hranrhei,  one  going  to  each  lobe  of  the 
lung*.  Tha  lun^  are  two  long  bags,  one  on  each  aido; 
which  bcg.n  just  liebiiid  Ihe  heail,  and  pans  back  ihrougli 
the  whole  length  of  the  abdomen,  nearly  as  (kr  as  tbe  anus. 
They  are  lara;u«t  in  the  middle,  and  honeyoorabed  on  their 
(niernal  aurface  through  theii  whole  lenetb/  (Phil,  TViwm. 
Ivi,  IT6«,) 
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We  now  proceed  to  lay  before  our  readers  such  other  pre- 
parations in  this  noble  collection  as  illustrate  the  circulating 
system  in  antmals  approximating  to  the  perennibrancbiate 
iMtrachians,  so  that  the  student  may  compare  this  part  uf 
their  organization  with  that  of  the  Sijren. 

No.  9 1 5  bhows  the  anterior  part  of  the  body  of  an  Amphi- 
VUAiAmph.  me<uu.  Garden),  prepared  to  show  the  heart 
and  great  vessels  m  situ.  Professor  Owen  states  that  the 
blood  is  returned  from  the  body,  as  in  the  preceding  species« 
by  two  anterior  venie  cavse.  and  one  large  posterior  cava, 
which  form  by  their  union  a  membranous  sinus.  The 
auricles  or  venous  chambers  of  the  heart  are  proportionately 
smaller  and  less  fimbriated,  and  are  situated  more  to  the 
left  and  superior  part  of  the  ventricle.  The  ventricle  is 
connected  to  the  pericardium  at  its  apex,  and  gives  off  from 
its  opposite  extremity  a  single  artery,  which,  after  a  half- 
spiral  turn,  dilates  into  a  large  bulb,  which  is  broader  and 
shorter  than  in  Siren  laeertina,  and  is  grooved  externally. 
The  two  pulmonary  arteries  are  given  off  from  the  posterior 
part  of  the  extremity  of  the  bulb,  which  then  divides  into 
two  branches,  each  of  which  again  subdivides  on  the  side  of 
the  CDsophagus.  As  there  are  no  external  gills,  so  there 
are  no  lateral  branches  sent  off  from  the  branchial  arteries ; 
but  these,  after  winding  round  the  arches  of  the  hyoid  bone, 
terminate  in  a  single  trunk  on  either  side,  and  form  by 
their  union  the  aorta,  which  is  seen,  injected,  behind  the 
pharynx.  On  the  left  side  of  this  preparation  the  internal 
branchial  aperture  is  preserved,  and  on  the  right  side  the 
branchial  arches  of  the  hyoid  bone  are  shown.  The  lungs 
are  laid  open  so  as  to  display  their  reticulate  and  longitudi- 
nally plicate  structure,  and  the  relative  positions  of  the  pul- 
monary arteries  and  veins. 

Professor  Owen  further  observes  that  this  preparation  is 
figured  by  Rusconi  (Amours  det  Salamandres  AqucUiquet^ 

EI.  v.,  fig.  8)  as  a  portion  of  the  adult  Siren  lacertina,  which 
e  supposes  to  have  lost  the  external  branchiae, and  to  have 
acquired  the  posterior  extremities  in  a  manner  analogous  to 
the  salamanders ;  and  that  Rusconi  endeavours  to  invalidate 
the  opinion  which  Hunter,  after  an  extensive  and  minute 
comparisnn  of  their  entire  structure,  had  formed  of  the 
s|)ecific  difference  of  the  i4/n;.A/tima  and  Siren,  as  well  from 
each  other  as  from  the  Kattewaaoe  or  Menopoma  of  Harlan. 
The  manuscript  alluded  to  by  Rusconi.  and  which  contains 
detailed  accounts  of  the  anatomy  of  Amphiuma  and  Me- 
nopoma, as  well  as  of  the  Siren,  is  ^iven  entire  in  the  de- 
scription of  the  plates  illustraiive  of  the  2nd  vol.  of  the 
Museum  Catalogue,  where  (plates  xxiii.  and  xxiv.)  the  cir- 
culatini;  and  respiratory  organs  of  the  'Chuah  Chisstannali, 
or  Crawfish-eater,  or  Kattewagoe*  (Menopoma  Aflegha 
nientit,  Harlan  [SALAMANDRiDiS,  vol.  xx.,  p.  332],  are 
beautifully  displayed ;  and  Professor  Owen  remarks  that 
the  conrlusions  as  to  the  distinctions  of  these  amphibia  to 
which  Hunter  arrivctl,  have  been  subsequently  confirmed  by 
a  similar  series  of  investigations  instituted  by  Cuvier,  and 
above  noticed. 

No.  916  of  the  same  museum  exhibits  the  lower  jaw, 
tongue,  fauces,  with  part  of  the  abdominal  viscera,  and  the 
heart  in  $iiu  of  Menopoma  Allef^haniensie,  The  greater 
part  of  the  pericardium  has  been  removed.  The  ventricle 
IS  of  a  flattened  triangular  form,  resembling  that  of  osseous 
fishes:  the  auricles  are  smaller  in  proportion  than  in  the 
Siren,  and  are  situated  wholly  to  the  leA  of  the  ventricle. 
The  veins  of  the  body  terminate  in  a  membranous  sinus 
situated  below  the  aui  ides.  The  aorta,  after  making  a  spiral 
turn  to  the  left  side,  dilates  into  a  large  bulb  which  gives  off 
four  vessels  on  each  side.  The  first  or  posterior  pair  are 
the  smallest,  and  ramify  on  the  oesophagus  and  lungs ;  but 
they  are  not  distinctly  shown  in  this  preparation.  The 
second  and  third  pairs  are  the  largest:  they  are  seen  passing 
outwaids,  and  winding  round  the  arches  of  the  hyoid  bone. 
The  two  branches  unite  on  each  side,  and,  after  sending  off 
small  arteries  to  the  head,  converge  on  the  posterior  part 
of  the  CBsophagus,  and  unite  to  form  the  descending  aorta. 
The  fourth  small  pair  of  arteries  pass  outwards,  and  wind  over 
the  anterior  part  of  the  first  hyoidian  arch :  they  send  off 
in  this  course  some  small  arteries  to  the  bead:  and  ultimately 
unite  with  a  cephalic  bianch  given  off  from  the  united  trunk 
of  the  third  and  second  branchial  arteries.  The  right  lung 
is  here  preserveii.  and  a  black  bristle  is  inserted  into  it  from 
the  trachea.  White  bristles  are  placed  in  the  right  branchial 
aperture,  which  is  left  entire,  showing  the  absence  in  this 
form,  as  in  Amphiuma^  of  external  gills.  On  the  left  side 
the  branchial  arches  of  the  hyotd  b^ne  are  preserved.    Be- 


sides the  parts  concerned  in  the  circalatory  and  respiratory 
functions,  the  stomach,  duodenum,  liver,  pancreas,  and 
spleen  are  well  shown  in  this  preparation.  No,  917  exhibit* 
the  heart,  pericardium,  and  trachea  of  the  last-noticed 
species.  Here  the  ventricle  is  laid  open  to  show  the  loobe, 
fasciculate,  muscular  structure,  whicn,  as  in  the  Teetudo 
Indica,  occupies  the  whole  of  its  cavity.  The  bulb  of  the 
aorta  is  laid  open  to  show  the  two  rows  of  semilunar  valve*, 
three  in  each  row,  and  the  oi  igins  of  the  branchial  arteries. 
The  preparation  is  suspended  by  the  pericardium,  behind 
which  is  the  flattened  air-tube,  in  which  distinct  eartilagi- 
nous  rings  may  be  seen.    (Catalogue,  vol.  iL) 

Generative  Syeiem.—'So,  2695  exhibits  the  posterior  part 
of  a  Siren  iacertina,  with  the  ventral  parietes  of  the  abdo- 
minal cavity  removed  to  display  the  female  organs  of  gene- 
ration. The  ovaria  are  seen  as  two  irregular  elongated 
bodies,  situated  on  each  side  of  the  root  of  the  mesentery, 
and  bearing  impressions  of  the  convolutions  of  the  intestines. 
They  contain  innumerable  minute  ovisacs  of  a  greyish 
colour,  with  a  few  others  of  a  lari^er  sixe,  and  of  a  very  dark 
colour.  The  oviducts  are  external  to  the  ovaria,  and  are 
attached  to  the  sides  of  the  spine,  each  by  a  broad  duplica* 
ture  of  peritoneum:  they  commence  anteriorly  bv  a  simple, 
elongated,  slit-hke  aperture,  without  flmbriatea  margins, 
and  are  immediately  disposed  in  about  twenty  parallel  trans- 
verse folds,  which  gradually  diminish,  and  finally  cease  about 
three  inches  from  the  cloaca,  where  the  oviducts  open 
behind  the  rectum  upon  small  prominences:  bristles  arc 
placed  in  these  outlets.  The  contracted  allantoid  bladdiT 
is  seen  anterior  to  the  rectum:  the  posterior  extremity  of 
the  kidney  extends  behind  the  oviducts,  a  short  way  beyond 
the  cloaca.  No.  2696  shows  the  anterior  extremity  of  the 
oviducts  and  liver  of  a  Siren.  The  oviducts  are  much 
attenuated  at  their  commencement,  but  soon  increase  in  size, 
and  become  thicker  in  their  parietes.     (Caialnguen  vol  ii.) 

No  preparation  of  the  mate  organs  of  the  Siren  appeaiv 
to  exist  in  the  College  Museum :  but  there  are  two  illustra- 
tive of  those  of  Amphiuma  and  Menopoma,  which  we  proceed 
to  lay  before  our  readers. 

No.  2397  is  the  posterior  moiety  of  an  Amphiuma  (Am^ 
phiuma  didactylum),  with  the  abdominal  cavity  laid  open, 
and  exposing  to  view  the  termination  of  the  intestinal  canal, 
supported  by  its  broad  and  simple  mesentery,  the  termif»a- 
tion  of  the  right  lung,  the  long  allantoid  bladder  attached 
by  a  duplicature  of  the  peritoneum  to  the  mesial  line  of  the 
abdomen,  and  the  testes  with  their  adipose  appendsgcs : 
the  latter  may  be  observed  projecting  on  each  side  of  the 
root  of  the  mesentery;  and  behind  them  are  the  testes, 
elongated,  subcylindrical,  ash-coloured  bodies,  tapering  at 
both  extremities :  the  vasa  deferentia  descend  in  the  form 
of  white  ligamentous  tubes,  and  Anally  open  into  the  p(«s- 
terior  part  of  the  termination  of  the  rectum,  which  is  laid 
open.  The  renal  organs  are  almost  concealed  by  the  par«s 
above  described:  they  have  been  injected.  No.  203 » 
exhibits  the  male  organs,  kidneys,  allantoid  bladder,  and 
large  intestine  of  the  Menopome  (AlenopomaAUeghanienmh 
The  testes  in  this  subject  are  less  elongated,  and  of  a  more 
compact  oval,  thus  indicating  a  further  stage  of  advance* 
ment  above  the  class  of  fishes.  The  efferent  ^*e8sels  leave 
the  testis  at  a  longitudinal  groove  at  their  posterior  and 
internal  surfaces,  at  the  line  of  reflection  of  the  supporting 
processes  of  peritoneum,  and  on  each  side  unite  to  form  a 
vas  deferens,  which  descends  along  the  edge  of  a  process  of 
peritoneum  external  to  the  kidneys,  and  finally  opens  into 
the  termination  of  the  rectum,  as  in  the  Amphiume.  The 
kidneys  are  opake  white  bodies,  which,  beginning  by  small 
extremities  near  the  lower  end  of  the  testes,  slightly  enlarge 
as  they  descend  to  the  cloaca.  The  injected  aorta  occupies 
their  posterior  interspace,  and  there  sends  off  the  arteries 
for  the  hinder  extremities.    (Catalogue^  vol.  ii.) 

Siren  Iacertina  grows  to  the  length  of  three  feet :  i;s 
colour  is  blackish.  The  feet  have  four  toes,  and  the  tail  is 
compressed  into  an  obtuse  fin. 

This  Siren  inhabits  the  marshy  grounds  of  Carolina,  espe- 
cially those  where  rice  is  cultivated.  It  lives  in  the  mud. 
from  whence  it  makes  excursions,  sometimes  on  laud  ant! 
sometimes  in  the  water.  From  the  swampy  places  by  the 
sides  of  pools  and  under  the  overhanging  trunks  of  old 
trees  where  it  is  found,  it  was  called  by  the  inhabitants 
'  the  Mud  Iguana.*  Garden  was  of  opinion  that  it  fce<ls 
on  serpents,  and  that  it  uttered  a  cry  similar  to  that  of  a 
young  duck;  but  Barton  contesU  these  statements.  Its 
food  is  generally  believed  to  consist  of  eertb-wormsi  insecta. 
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ship  of  Ulysses,  with  himself  tied  to  the  mast,  is  frequently 
represented  on  gems,  and  other  works  of  antient  art.  (See 
Dictionary  of  Greek  and  Roman  Antiquities,  p.  62.)  The 
number  of  the  Sirens  was  afterwards  increased  to  three, 
and  various  names  were  eiven  to  them  by  diflferent  writers. 
They  were  usually  callea  the  dauf^hters  of  Melpomene  and 
Achelous  (Apollod.,  i.  3,  (  4),  and  were  represented  by  art- 
ists with  the  feathers  and  wings  of  birds  (compare  Ovid, 
'Met,,  T.  522,  &c.)  They  were  urged  by  Hera  to  contend 
with  the  Muses,  who  conquered  them,  and  tore  off  their 
win  ITS.  (Paus.,  ix.  34,  i  2.) 

SIRHIND,  a  district  of  northern  Hindustan,  which  ex- 
tends from  29°  27'  to  31°  N.  lat.y  and  from  73**  38'  to  77** 
38'  E.  long.  The  northern  boundary  is  formed  bjr  the 
Sutlej,  and  the  Jumna  forms  a  part  of  the  eastern  boun- 
'  dary.  The  principal  river  is  the  Gagur.  Most  of  the  other 
rivers  are  atuuents  of  the  Gagur.  Sirhind  constitutes  a  por- 
tion of  what  are  called  the  Hill  States,  and  is  inhabited 
by  the  Sikhs.  [Hindustaft,  p.  293.]  The  town  of  Sirhind, 
from  which  the  district  derives  its  name,  though  formerly  a 
place  of  importance,  is  now  little  else  than  a  heap  of  ruins. 

SIRI,  VITTO'RIO,  born  at  Parma  in  1625,  became  a 
priest,  and  afterwards  went  to  Paris,  where  he  found  favour 
with  Louis  XIV.,  who  appointed  him  his  almoner  and  his- 
toriographer. Siri  wrote  a  journal  in  Italian,  entitled  *Mer- 
curio  Politico.'  which  he  continued  for  many  years,  and  as 
Louis  acted  for  a  long  period  the  principal  part  on  the 
political  stage  of  Europe,  he  was  flattered  at  having  by  him 
a  writer  who  contributed  to  sprearl  his  fame  in  a  foreign 
language.  Siri  however  was  not  a  fulsome  flatterer,  and 
although  he  often  praised  Louis,  be  did  not  always  spare  his 
ministers  and  other  powerful  men  of  that  and  the  preceding 
reign,  and  this  freedom  passed  unheeded  chiefly  from  tlie 
circumstanceof  his  writing  in  a  language  foreign  to  France, 
and  which  was  not  understood  by  the  people  in  general. 
Besides  the  *  Mcrcurio  Politico,*  the  collection  of  which  con- 
sists of  fifteen  thick  volumes,  Siri  wrote  another  journal, 
entiiled  *Memorie  Recondite,'  which  fills  eight  vohimes. 
Le  Clerc  {Bibliotheque  Choisie,  vol.  iv.,  p.  138)  olv<  \es 
that  both  these  works  contain  a  vast  number  of  vuiudble 
authentic  documents.  The  general  style  of  the  writer  is  how- 
ever prolix  and  heavy.  Siri  died  at  Paris,  in  1685.  (Cor- 
niani,  Sreali  delta  Letteratura  Ifaliana.) 

SIRI'CIUS,  a  native  of  Rome,  succeeded  Damasus  I.  as 
hishup  of  that  city,  a.d.  384,  under  the  reign  of  Valentinian 
It.  We  have  several  letters  by  him  written  to  various 
churches  on  matters  both  of  dogma  andof«disr:ipline.  Some 
of  them  are  in  condemnation  of  the  Priscillianists,  Dona- 
tistH,  and  olher  heretics ;  one  is  directed  to  Anycius,  bishop 
of  Thessulonica,  on  matters  of  jurisdiction ;  another  to  lii- 
meriu«,  bishop  of  Tarracona,  which  is  one  of  the  oldest 
instances  of  a  bishop  of  Rome  sending  mandates  to  other 
churches  to  be  received  as  ecclesiastical  laws.  Siricius  is 
also  one  of  the  first  bishops  of  Rome  who  wrote  concerning 
the  celibacy  of  the  clergy.  He  directed  that  a  priest  who 
married  a  second  wife  after  the  death  of  the  first  should  be 
expelled  from  his  oftice.  (Platina.  Lives  qf  the  Ihpes ; 
Dupin,  Nouvelle  Bibliotheque,  Vie  de  Sirice,)  The  council 
of  Nicroa  had  already  decreed  that  all  clerks  who  had  been 
married  before  they  took  orders,  should  be  allowed  to  retain 
their  wives  accordini;  to  the  antient  tradition  of  the  church, 
but  that  priests  and  deacons  should  not  marry  after  their 
ordination.     Siricius  died  a.d.  308. 

Sl'RlUS  and  PRO'CYON  (Sf/pcoc  and  npociwv),  the 
Greek  names  of  the  bright  stars  in  the  constellations  of  the 
Great  and  Little  Dog  [C.\Nis  Major  and  Minor].  These 
are  Orion's  dogs,  according  to  some,  and  those  of  minor 
personages,  according  to  others:  the  whole  of  their  mythic 
explanations  form  a  strong  proof,  in  addition  to  those  already 
noticed,  that  the  constel  hit  ions  are  not  Greek  in  their 
orl^in.  In  a  passage  of  lle»iod  he  has  been  supposed 
to  speak  of  tho  sun  under  the  name  of  Sirius;  and 
HesychiUB  defines  the  word  to  mean  both  the  sun  and 
the  doi^-star.  Dr.  Uutton  informs  us  that  the  Egyptians 
*  called  the  Nile  Siris,  and  hence  their  Osiris,*  which 
he  has  copied  from  Sir  John  Hdl,  who  derives  Sirius 
from  Siris,  but  does  not  say  where  ho  got  his  informa- 
tion: probably  from  some  writer  of  his  own  calibre.  The 
K>;yptians  called  tho  dog  star  Sothis  [Sothiac  Period], 
and  from  its  kkliacal  rising  had  warninj^  that  the  overflow 
of  the  Nile  was  about  to  commence.  Now  the  overflow  of 
the  Nile  follows  tho  summer  solstice;  whereas,  by  the  prc- 
oessiou  of  the  equinoxes,  tho  heliacal  rising  of  Sirius  is  now 


about  the  tenth  of  August.  This  heliacal  rising  is  a  rerjr 
indefinite  phenomenon,  and  will  serve  any  system:  by  it 
Bailly,  from  Bainbridge*s  calculations,  was  able  to  carr> 
bank  the  settlement  of  Egypt  2800  years  before  Christ : 
mhile  Newton,  by  a  reckoning  made  on  the  same  principle**, 
made  many  antient  events  seem  later  than  was  generally 
supposed. 

The  greatest  heats  of  summer  generally  follow  the  summer 
solstice,  and  in  tho  Mediterranean  latitudes,  and  in  antient 
times,  it  was  observed  that  the  unhealthy  and  oppressive 
period  coincided  with  the  heliacal  rising  of  the  aog-ttar. 
Wtf  say  the  dog-star,  without  specifying  whether  it  was 
Sirius  orProcyon;  it  is  uncertain  which  it  was,  and  rony 
have  been  both,  for  the  heliacal  risin:;;;s  do  not  differ  by 
many  days.  The  star  itself  was  in  Latin  canicular  whicti 
should  seem  to  apply  to  the  lesser  dog,  and  Horace  says — 

'  Jam  Proryon  duii 
Et  tU'Wa  vpAaiii  l.t'uuU  ftc.  Rri^uliu] 
Sule  diet  rcferenio  biccus.' 

Pliny  supports  the  same  meaning  of  canicula,  and  per- 
haps Hyginus;  also  the  framers  of  the  Alphonsine  Tables, 
and  Bede  and  Kepler,  among  tlie  older  moderns :  while  Ger- 
man icus  and  Julius  Firmicus,  with  Apian,  Magini,  Art^li, 
H.  Stephens,  and  Petavius,  among  the  moderns,  contend 
for  Sirius,  which  is  the  more  common  opinion.  All  antt- 
quity  attributed  an  evil  influence  to  the  star;  and  though 
Geminus  among  the  anticnts,  and  Petavius  among  the  mo- 
derns, thought  that  the  efiects  were  to  be  attributed  to  the 
sun  alone,  they  had  hardly  any  followers  until  the  fall  of 
judicial  astrology.  Even  at  this  day.  when  the  heats  of  the 
latter  part  of  the  summer  are  excessive,  we  are  gravely  told 
that  we  are  in  the  dog-days;  and  the  almanacs,  in  which  an 
absurdity  has  the  lives  of  a  cat,  persist  to4his  very  year  io 
informing  us  that  the  dug-days  begin  on  the  3rd  of  July, 
and  end  on  the  1 1th  of  August.  Now  as  the  heliacal  rising 
of  Sirius  takes  place  about  the  very  end  of  this  period,  it  is 
clear  that  the  cart  has  got  before  the  horse,  or  the  mischief 
before  the  dog.  Moreover  it  is  notorious  that  in  our  island 
the  oppressive  heats  of  tho  summer,  during  which  dogs  are 
apt  to  run  mad  (which  is  what  many  people  think  the  name 
arises  from,  as  indeed  it  was  antiently  recorded  among  the 
effects  of  the  star),  generally  fall  about  the  middle  or  end 
of  August.  The  real  classical  dog-days  are  the  twenty  days 
preceding  and  the  twenty  days  following  the  heliacal 
rising  of  whichever  star  it  was,  Sirius  or  Proc^on.  It  is  per- 
fectly useless  to  retain  this  period:  surely  these  dogs  ba\o 
had  their  dav. 

SIRMOND,  JACQUES,  was  born  at  Riom,  in  France. 
October  22,  1569.  Having  completed  his  studies  at  tho 
Jesuits*  college  at  Billom,  the  first  which  that  Society  bad 
in  France,  he  adopted  the  rule  of  St.  Ignatius,  and  prepared 
himself,  by  a  diligent  study  of  the  antient  languages,  fur 
fulfilling  the  duties  of  a  teacher.  When  he  had  finished  bis 
noviciate,  his  superiors  required  him  to  come  to  Parii  as  pro- 
fessor of  rhetoric,  in  which  city  he  remained  till  1790.  when 
he  repaired  to  Rome,  on  the  invitation  of  the  PSre  Aqua- 
vi\'a.  General  of  the  society  of  Jesuits,  who  chose  Sirmond 
as  his  secretary.  In  this  employment  be  continued  sixteen 
years,  during  which  he  examined  diligently  the  manu»criptji 
in  the  Vatican  library,  as  well  as  the  inscriptions  and  other 
remains  of  antiquity,  of  which  Rome  posses&ed  such  an 
abundant  supplv. 

In  1608  the  Wre  Sirmond  returned  to  Paris,  and  soon 
afterwards  commenced  a  visitation  of  the  libraries  and 
archives  of  the  convents,  and  was  thereby  enabled  to  save 
from  destruction  a  great  number  of  documents  of  tho 
highest  value  for  the  history  of  the  middle  ages.  Sirm.mU^ 
first  publication  was  the  '  Opuscules*  of  Geoflroi,  abbe  de 
Venddme,  in  1610;  fVom  which  time  he  continued  to  add 
to  his  repulalion  by  other  publications  almost  every  year. 
Popo  Urban  VII.  invited  him  to  return  to  Rome,  but  Loui» 
XIII.  retained  him  in  France,  and  in  1637  made  him  hu 
confessor. 

The  Pdre  Sirmond,  having  left  the  court  on  the  death  of 
Louis  XIII.  in  1643,  recommenced  his  literary  labours 
which  had  been  somewhat  interrupted  by  attention  to  ibe 
duties  of  his  late  dignified  office,  and  continued  with  un- 
abated ardour  to  occupy  himself  in  the  same  way  till  lus 
death,  October  7,  1651,  when  he  was  92  years  of  age. 

Sirmond's  •  Ouvragc«*'  were  collected  and  published  in 
1696,  in  5  vol.^.  folio.  The  first  three  volumes  contain  the 
*  Opuscules*  of  those  Fathers  and  olher  ecclesiastical  writers 
which  had  been  published  by  Sirmond,  \kith  prefaces  and 
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charactGr  of  the  mustnrd.    Several  varieties  have  been  re- 
corded. 

S.  Sophia^  Five-leaved  Hedp:e-Mu8tard,  or  Flixweed: 
leaves  doubly  pinnatifid,  slightly  hairy ;  lobes  linear  or 
oval;  pedicels  four  times  longer  than  the  calyx;  petals 
shorter.  It  grows  on  dry  banks,  iraste  ground,  auni;- 
hills,  and  among  rubbish  in  most  parts  of  Europe.  It  is 
frequent  in  Great  Britain.  It  has  derived  its  name  of  flix- 
\reei  and  that  of  '  wisdom  of  surgeons '  from  its  supposed 
power  of  controlling  diarrhoea,  dysentery,  &c.  Whatever 
may  have  been  its  former  reputation,  it  is  now  almost 
entirely  fallen  into  disuse. 

S,  millefolium,  MillfoiMeaved  Flixweed:  leaves  some- 
what tri  pinnate,  hoary ;  lobules  blunt,  small ;  stems  shrubbv ; 
petals  larger  than  the  calyx.  A  native  of  Teneriffe,  on  the 
rocks  in  the  lower  parts  of  the  island.  It  is  a  small  branched 
shrub,  with  corymbose  flowers.  It  is  a  greenhouse  species, 
growing  well  in  a  rich  light  soil ;  and  young  cuttings  will 
readily  root  under  a  hand-glass  when  placed  in  a  sheltered 
situation. 

iS.  atrictissimtmh  Spear-leaved  Hedge-Mustard :  leaves 
lanceolate,  stalked,  toothed,  pubescent.  It  has  intensely 
yellow  flowers,  with  pods  two  inches  long ;  the  stem  is  erect, 
and  branching  at  the  top.  Ii  is  a  hardy  perennial,  adapted 
for  shrubberies,  and  may  be  easily  increased  by  division  of 
the  root. 

This  genus  at  one  time  included  that  now  known  under 
the  name  of  Nasturtium.  Tlie  latter  was  oricrinally  sepa- 
rated by  Brown,  and  is  principally  distinguished  by  the 
position  of  the  cotyledons,  a  point  of  primary  importance  in 
the  whole  order  of  Brassicacero.  In  Sisymbrium  the  cotyle- 
dons are  folded  with  their  back  upon  the  radicle,  whilst  in 
Nasturtium  their  edges  are  presented  to  it ;  in  the  former 
the  cotyledons  are  said  to  be  incumbent,  in  the  latter  accum- 
bent. 

A  well  known  species  of  Nasturtium  is  the  N  officinale, 
formerly  Sisymbrium  Nasturtium,  the  common  water-cress. 
In  addition  to  the  characters  of  the  genus,  this  plant  is 
known  principally  by  the  form  of  its  leaves.  The  leaf  is 
composed  of  from  5  to  7  leaflets,  which  are  arrange<l  oppo- 
site each  other  on  a  common  petiole  with  a  terminal  leaflet. 
The  leaflets  are  somewhat  heart-shaped  and  slightly  waved 
and  toothed ;  they  are  succulent,  and  their  surface  is  smooth. 
The  terminal  leaflet  is  always  largest.  The  upper  leaves  do 
not  separate  into  distinct  leaflets,  being  pinnatrfid  with 
narrow  segments.  The  petiole  of  the  leaf  does  not  in  any 
manner  embrace  the  stem,  llie  flowers  are  white,  and  the 
pods,  when  ripe,  are  about  an  inch  long.  This  plant  is  a 
native  of  rivulets  throughout  the  world,  and  is  very  plentiful 
in  Great  Britain.  It  has  a  warm  agreeable  flavour,  and  has 
long  been  one  of  the  most  popular  plants  as  a  salad.  It 
was  formerly  much  used  in  medicine  as  a  diuretic  and  anti- 
scorbutic, but  its  great  consumption  now  is  as  an  article  of 
diet.  As  it  frequently  grows  amongst  plants  that  are  not 
wholesome,  and  that  bear  to  it  a  general  resemblance,  it 
would  be  well  for  every  one  to  be  acquainted  with  its  charac- 
ters. The  plant  most  frequently  mistaken  for  it,  especially 
when  out  of  flower,  is  the  fooFs  water-cress.  [Siuic.]  From 
this  it  may  be  always  distinguished,  and  in  fact  from  all 
other  UmbelliferiD,  by  the  petioles  of  the  leaves  not  forming 
a  sheath  round  the  stem. 

The  water-cress  is  cultivated  to  a  very  great  extent  in  the 
neighbourhood  of  London.  The  plants  aro  placed  out  in 
rows  in  the  bed  of  a  clear  stream  in  the  direction  of  the 
current,  and  all  that  is  required  for  their  successful  growth 
is  replanting  occasionally  and  keeping  the  plants  clear  of 
mud  and  weeds;  sandy  and  gravelly  bottoms  are  best. 
*  Some  market-gardeners  who  can  command  only  a  small 
stream  of  water,  grow  the  water-cress  in  beds  sunk  about 
two  feet  in  a  retentive  soil,  with  a  very  gentle  slope  fiom 
one  end  to  the  other.  Then,  according  to  the  slope  and 
length  of  the  bed,  dams  are  made  six  inches  high  across  it, 
at  intenrals,  so  that  when  these  dams  are  full,  the  water 
may  rise  not  less  than  three  inches  on  all  the  plants  in- 
^lucied  in  each.  The  water,  being  turned  on,  will  circulate 
from  dam  to  dam,  and  the  plants,  if  not  allowed  to  run  to 
flower,  will  afford  abundance  of  young  tops  in  all  but  the 
wmter  months.'  (G.Don.)  Water-cresaes  grown  in  this  way 
have  not  so  fine  a  flavour  as  those  from  natural  streams. 

81TKHA  is  the  name  of  the  most  important  of  the 
Russian  settlements  on  the  west  coast  of  North  America, 
*hough  Its  proper  name  is  New  Arkhanghelsk.  This  place  lies 
to  07^  2'  60"  N.  lat.  and  135*  18'  W.  long„  and  is  built  on 


one  of  the  group  of  islands  which  received  from  Vancouver 
the  name  of  King  George  III.'s  Archipelago.  The  outwnnl 
coast  of  this  extensive  group  had  been  seen  before  by  C«»'>k 
in  his  third  voyage,  who  called  a  very  elevated  island,  whi-^h 
had  the  appearance  of  a  cape.  Mount  Edgecombe,  but  he 
afterwards  suspected  that  it  was  an  island.  The  space  betwct  n 
this  small  island  of  Edgecombe  and  the  larger  island  whicli 
lies  east  of  it,  forms  the  harbourof  the  settlement  When  Van- 
couver surveyed  this  coast,  he  thought  that  the  out  ward  coast, 
which  extends  from  Chatham  Sound  on  the  south  (56°  N.  lat.  > 
to  Cross  Sound (68®  N.  lat)  on  the  north,  constituted  one  large 
island,  which  he  called  King  George  III.*s  Island;  but  it 
was  afterwards  ascertained  that  it  was  divided  by  a  narrow 
strait  into  two  islands,  and  since  that  time  the  northern 
island  has  been  called  by  the  native  name  of  Silk  ha,  whtle 
the  southern  has  received  the  name  of  Baranoff*  Island,  in 
honour  of  the  founder  of  the  Russian  settlement  On  the 
last-mentioned  island  BaranoS  built  a  small  fort  in  1799, 
which  was  destroyed  in  1802  by  the  natives  of  the  tribe  of 
the  Koloshes.  But  in  1804  BaranofT expelled  them  from  tlio 
strait  which  constitutes  the  harbour  of  New  Arkhangheliik. 
and  founded  in  the  vicinity  of  one  of  their  villages  the  pre- 
sent town.  The  harbour,  which  Vancouver  named  Norfolk 
Sound,  but  which  is  now  better  known  as  the  Bay  of 
Sitkha,  is  spacious  and  safe,  and  offers  excellent  anchorage 
opposite  the  settlement  The  place  itself  is  surrounded  by 
a  wooden  wall,  and  enclosed  by  mountains  of  considerable 
elevation,  which  are  almost  covered  with  forests,  in  which 
excellent  timber  is  found.  Ship-building  constitutes  the 
most  important  of  the  branches  of  industry,  and  all  the 
vessels  of  the  American  Company  are  now  built  at  this 
nlace,  since  ship-building  has  been  discontinued  at  Okhotsk. 
New  Arkhanglielsk  is  the  centre  of  the  administration  of 
the  Russian  territories  in  America,  over  which  the  American 
Company  exercises  sovereign  powers,  nearly  in  the  same  way 
as  the  Hudson*8  Bay  Company  over  a  much  more  extensive 
portion  of  North  America.  The  collecting  of  furs  is  the 
exclusive  object  of  both  companies,  and  New  Arkhanghelsk 
may  be  compared  with  Fort  York,  which  lies  nearly  under 
the  same  latitude  on  the  eastern  coast  of  America.  But 
NewArkhanghelsk  is  larger :  its  population  in  1833  amounted 
to  847  individuals,  of  whom  406  were  Europeans,  and  307 
descendants  of  Europeans  and  native  women,  and  134  onlv 
Aleutes  and  Koloshes.  New  Arkhanghelsk  has  also  k 
much  greater  commerce  by  sea,  and  the  vessels  of  the  Com- 
pany visit  California,  whence  they  import  grain  and  salt  aod 
dried  meat;  and  the  Sandwich  Islands,  where  they  obtain 
salt  for  curing  their  fish.  The  number  of  vessels  employed 
by  the  Company  in  this  commerce  and  in  the  transport  «f 
the  furs  which  have  been  collected  in  the  different  smaller 
settlements  amounts  to  twelve ;  their  tonnage  is  stated  not 
to  exceed  (1833)  1565  tons. 

Wrangell  continued  to  make  meteorological  obsenrattoos 
during  his  slay  at  NewArkhanghelsk  (1833  and  1835),  and 
Baer  has  taken  advantage  of  his  work  to  compare  the  cli- 
mate of  Nain  on  the  coast  of  Labrador  with  that  of  Silkba. 
The  result  is  contained  in  the  following  table,  which  cy- 
presses the  mean  temperature  of  the  seasons  and  of  the 
year  :— 

New  ArkhanfUeltk.  KaiD. 

Winter  (Dec— Feb.)  -f  34  *  74  —  I  •  26 

Spring  (March— May)  42*28  +22-38 

Summer  (June — Aug.)  56'30  45'62 

Autumn  (Sept.— Nov.)  47*89  36*00 

Annual  mean  temner.        -f45*30  +25*50 

Thus  it  appears  tliat  the  mean  annual  temperature  of 
these  two  places,  situated  respectively  on  the  eastern  and 
western  coasts  of  North  America,  differs  nearly  20  degrees 
of  Fahrenheit;  in  winter  the  difference  amounts  to  3fi 
degrees,  and  in  summer  to  nearly  IH  degrees.  But  though 
these  observations  prove  the  great  superiority  of  thewesiein 
coast  of  North  America  over  the  eastern  in  respect  to  climate, 
a  comparison  between  Sitkha  and  Bergen  in  Norway  shows 
that  the  western  coast  of  the  old  continent  is  much  more 
favoured  by  nature.  For  though  Bergen  is  3  degrees  and 
20  minutes  nearer  the  pole,  the  mean  temperature  of  the 
wintcris-f  36*,  of  the  spring  +45*,  of  the  summer  +5b*,and 
of  the  autumn  +48*.  and  the  mean  annual  temperature 
nearly  47*.  Tlie  climate  of  the  last-mentioned  place  may 
also  in  other  respects  be  compared  with  that  o(  Sitkha.  es- 
pecially  in  regard  to  humidity.  Sitkha  however  is  cer* 
Uinly  more  humid;  for  in  1828  there  oecumd  120  daji 
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Ahanyra;^  Ahankdra,  from  intellect;  intellect,  from  the 
supreme  being,  who  is  in  fact  Purusha.  It  is  the  primeval 
mi4e,  whose  form  constitutes  this  universe,  and  whose  breath 
is  the  sky;  and  though  incorporeal,  that  male  am  I.'  This 
doctrine  is  pure  enough,  and  the  few  aberrations  which 
remind  one  of  the  orgies  practised  in  honour  of  Bacchus, 
are  not  sufficient  to  justify  us  in  stigmatising  it  as  vile  and 
infamous. 

The  linga  however  is  only  the  t>'pe  of  Siva  as  the  god 
who  presides  over  genuration.  H  is  oiher  forms  are  many,  and 
they  vary  in  so  far  as  they  attribute  to  him  the  qualities  of 
creator,  preserver,  destrover,  and  regenerator,  and  represent 
him  in  his  various  avatdras  (incarnations,  eight  of  which 
are  called  bv.  the  common  name  of  Bhairava,  and  are  seve< 
rally  termed  Asitdnga,  Ruru,  Chandra,  Krodha,  Unmatta, 
KOpati,  Bhtshana,  and  Sanblra,  all  alluding  to  terrific  pro- 

Eertics  of  mind  or  body.    He  is  sometimes  seen  with  two 
ands,  at  others  with  four,  eight,  or  ten,  and  with  five  faces; 
he  has  a  third  eye  in  his  forehead,  the  corners  of  which  are 
perpendicular,  which  is  peculiar  to  him ;  a  crescent  in  his  hair, 
or  on  his  forehead,  encircling  the  third  eye;  be  wears  ear- 
rings of  snakes,  and  a  collar  of  skulls.    Mahadeva,  when  re- 
presented thus,  but  with  one  head,  has  four  hands,  in  one  of 
which  he  holds  a  pi^isa,  the  use  of  which  is  to  extract  the 
souls  out  of  the  bodies  of  men,  when  their  time  is  come,  and 
is  a  common  attribute  of  Yama,  the  god  of  death  iS.  SHvi- 
tryupakhyana,  ed.  Bopp.,  p.  2J),  a  tris  ula  is  upheld  by  the 
other,  and  the  two  other  hands  are  in  a  position  of  benedic- 
tion.   As  Bhairava  (the  lord  of  dread)  he  is  frightful  to  be- 
hold;  great  tusks  bur^t  through  his  thick  lips;  the  hair, 
which  is  stiff  and  erect,  gives  his  face  a  dreadful  aspect;  the 
fall  of  the  necklace  is  impeded  by  numerous  snakes  which 
twine  round  bis  body.  This  is  also  the  idol  which  shows  him 
as  Mah£-kfila,  or  god  of  time.  It  is  in  this  character  that  he 
is  supposed  to  delight  in  bloody  sacrifices,  and  that  the  Saiva 
Sannyaisis  (followers  of  Siva  who  practise  the  yofl;a  to  the 
highest  degree)  inflict  on  themselves  the  cruelties  wuich  have 
rendered  so  conspicuous  the  temple  of  Jaggernaut  (Jagan- 
nfltha,  the  lord  of  the  world).    [Vooa.]    A  very  minute 
account  of  tlic  fortitude  and  self  denial  of  the  deluded  Yogis 
is  given  in  Ward's  *  View  on  the  Religion  of  the  Hindus' 
(i.  19).     His  consort  Sakti,  who  in  her  corresponding  cha- 
racter is  celebrated  as  the  goddess  Durg^  or  Kiilt.  partici- 
pates in  thet^e  horrible  sacrifices,  and  has  lately  become 
more  notorious  by  the  exposure  of  the  homicidal  practices 
of  the  Thugs,  who  recognise  in  her  their  tutelary  divinity. 
Siva  is  also  the  god  of  jUAtice.    In  that  character  he  rides 
a  uhitc  bull,  the  symbol  of  divine  justice  (Manu,  viii.  16), 
and  in  often  seen  with  X\\o  parcuhu  (battle-axe)  in  his  hand, 
and  the  sacred  string.     On  pictures  he  is  oflen  represented 
114  if  rul>lied  over  with  ashes,  and  with  a  blue  neck;  the 
<*|tit)iet  of  N?lakanta  (blue-necked)  was  given  to  him  in 
rntnmemoraiion  of  his  having  drunk  the  poison  which  arose 
fioin  the  »ua,  and  threatened  to  devtroy  mankind.    But  the 
rtittinrtor  in  whir*h  he  is  more  generally  known,  and  which 
hts  follower*  imitate,  is  that  of  thu  Kap.1la-bhrit  (skull- 
biMfiT).    Hkunda-Piir.ina  makes  him  doboril»e  himself  in 
lite  hillowing  Word*:—* IMrvali  (his  bride)  must  be  foolish 
t<>  piartiMt  M>  siivere  a  penance  in  order  to  obtain  me,  Rndra 
^>ne  tit  hi*  lOOU  names),  a  wandering  mendicant,  a  bearer 
of  n  human  itkull,  aduiiKhterin  cemeteries,  one  ornamented 
wiih  hones  and  serpents,  covered  with  ashes  and  with  no 
Knrmf'fits  but  an  elephant's  skin,  riding  on  a  bull,  and  ac- 
foiniMtiied  by  gho«fs  and  goblins.*     Now  this,  except  that 
the  uiM-arihly  beinj;*  who  follow  him  are  rcpreHcnied  by  a 
^r(i«<l  of  dirty  (Mfoplu,  is  exactly  the  description  of  a  Saiva 
dig4mbuta  («k)--rlud,  f>.  nuked — a  kind  of  religious  mendi- 
fanU),  if,  insttfsd  uf  the  god's  thinl  eye,  we  add  a  round  dot 
on  tho  nose,  made  of  clnv  or  cow-dung,  and  a  mark  on  the 
forehead,  rom|»o'ied  of  three  curved  lines,  instead  of  the 
rhamlra  (half-moon)  which  Rudra  obtaine<l  at  the  churning 
of  the  ocean.  When  asked  for  the  reason  why  they  and  their 
grnl  ( arry  a  human  skull,  they  refer  to  the  Vamana-Puriina: 
*  Funnerly,  when  all  things  mo>uable  and  immoveable  bad 
been  destroyed,  and  nought  remained  but  one  vast  ocean ; 
while  universal  darkness  reigned,  that  lord  who  is  incom- 
prehenmble  and  subject  to  neither  hi r til  nor  death  reposed 
in  slumhor  on  the  abyss  of  the  waters  for  a  thousand  ciivine 
y<*9rii*  but  when  his  ni({ht-had  paKscd,  desirous  of  cieating 
thy  thrctt  worlds,  he,  investing  liimself  with  the  quality  of 
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impurity,  assumed  a  corporeal  form  with  Ave  beada.    Then 
also  was  produced  from  the  darkness  another  form,  with 
three  eyes  and  twisted  locks,  and  bearing  a  rosary  and  tn* 
dent.    Brahma  next  created  Ahankdra  (self-eonsctousnev» ). 
which  immediately  pervaded  both  Siva  and  himself,  oml 
under  its  impression  Rudra  thus  said  topiti-Mahi:— '*  Say, 
O  lord!   how  camest  thou  here,  and  by  whom  wert  tbtm 
created?**  Brahma  replied,  '*  And  whence  art  thou?"  ami 
instantly  caused  the  new-made  sky  to  reverberate  with  a  won- 
drous sound.    8ambh|i  (Siva)  was  thus  subdued,  and  st<KMl 
with  a  countenance  downcast  and  bumbled,  like  the  moon  in 
an  eclipse,  and  the  fifth  head  of  Brahma  thus  a^Idressed  htm 
rendered  red-dark  with  anger  at  his  defeat : — **  I  know  tht  rf 
well,  thou  form  of  darkness!  with  three  eyes*  clothed  wiih 
the  four  quarters  of  the  sky  (f.«.  naked),  mounted  on  a 
bull,  the  destroyer  of  the  univerw."    On  bearing  theao 
words  Sambhu  became  incensed  with  anger,  and  while  he 
viewe<l  the  head  with  the  terrible  glances  of  his  world-con- 
suming eye,  his  five  heads,  from  his  wrath,  gi«w  white,  re<l. 
golden,  black,  and  yellow,  and  feaaful  to  behold.     But 
Brahma,  on  observing  these  beads  glowing  like  the  sun, 
thus  said  :^'*  Why  dost  thou  agitate  thyself  and  attempt  to 
appear  powerful  ?  for,  if  I  choose,  I  could  this  instant  make 
thy  heads  become  like  bubbles  of  water.**  This  heard.  Siva, 
inflamed  with  anger,  cut  oflf  with  the  nail  of  his  right  hand 
the  head  of  Brahma  which  had  uttered  such  fierce  and 
boasting  words:  but  when  he  would  have  thrown  it  on  i\u* 
ground,  it  would  not,  nor  ever  shall  it,  fall  from  his  hand.* 
The  beautiful  idea  which  is  obscured  by  the  extravaganci-a 
of  this  passage,  namely,  that  the  creation  in  itself  involves 
subsequent  destruction,  need  hardly  be  pointed  out.     In 
nearly  all  the  representations  of  Siva,  the  Ganga  (Oanges)  la 
seen  either  flowing  from  his  head  or  beaming  on  his  head- 
piece.   There  is  an  interesting  fable  which  makes  it  How 
from  Purvatfs  fingers,  but  for  which  we  refer  our  readers  to 
Moore*s  'Hindu  Pantheon*  (p.  41). 

Tlie  origin  of  the  linga  worship  is,  we  find,  differently  ac- 
counted for  in  different  Purlnas.  The  *  Linga- Purfina,*  which 
contains  I  \  MO  \eries  {Mackenzie  Coll.^  i.  39),  states  that  the 
primitive  linga  is  a  pillar  of  radiance  in  which  Mahfide«a 
is  present.    The  appearance  of  the  great  fiery  linga  takes 
place,  in  the  interval  of  a  creation,  to  separate  Vishnu  and 
Brahma,  who  not  only  dispute  the  place  of  supremacy,  but 
fight  for  it,  when  the  linga  suddenly  springs  up,  and  put4 
them  to  shame :  tiftcr  travelling  upwards  and  downwards 
for  a  thousand  years  in  each  direction,  neither  of  them  can 
approach  its  termination.     Upon    the   linga,  the  sacred 
monosyllable  Om  is  visible,  and  the  Vedas  proceed  from  it, 
by  which  Brahma  and  Vishnu  become  enlightened,  and  a<^ 
knowledge  the  superior  might  and  glory  of  Siva  ( VUhnu- 
Purdna,\\\\\.),  This  legend,  by  which,  in  itsTamul  version, 
the  circumstance  of  Brahma  having  neither  temple  nor  wor^ 
shippers  is  accounted  for,  is  given  in  Kindersley's '  Specimen 
of  Hindu  Mythology*  (p.  21).  In  his  travels  in  search  of  tl»e 
head  of  the  column,  Brahma  is  said  to  have  found  a  Cauldairy 
flower  which  Siva  had  purposely  dropt  from  his  bead.     He 
entreated  it  to  bear  false  witness  for  him,  that  he  had  actu- 
ally found  the  top  of  the  column.    The  flower  rashly  con- 
senting to  the  fraud,  both  returned  to  Siva,  and  asserting 
the  falsehood  agreed  on,  Siva,  in  his  just  resentment,  de- 
creed that  Brahma  should  never  recei%'e  any  external  wor- 
ship.   A  very  fanciful  story  about  the  linga  is  given  m  the 
4lh  volume  of  the  *  As.  Res.,*  p.  368;  and  another,  which 
Abb£  Dubois  states  to  be  derived  from  the  *  Lainga,*  but 
which,  in  fact,  is  from  the  *  Padma-Pur&na,'  may  be  found 
in  this  author's  '  Moeurs,  &c.  des  Peuples  de  I'lnde,*  vol.  ii., 
p.  417.    But  the  pure,  original,  mystical  idea,  which  must 
undoubtedly  have  been  expressed  in  the  Vedas,  is  pui^rlv 
preserved  in  the  Purlnas,  and  almost  entirely  lost  in  tbc 
daily  worship  of  the  present  Hindus,  who,  although  without 
any  admixture  of  obscene  thoughts,  adore  their  stone,  or  the 
linage  which  they  make  themselves  from  the  clay  of  the 
sacred  river  where  they  perform  their  ablutions,  in  much 
the  same  way  as  an  African  venerates  his  fetish.  Siva,  who 
as  the  type  of  the  regenerating  principle  is  also  that  of  fire, 
which  quality  \%  represented  by  a  triangle  with  the  apc\ 
upwards  (A),  is  the  object  of  a  very  ludicrous  ceremony 
when  the  heat  is  great.      Fearing  lest  he  should  set  on 
fire  tho  whole  world,  they  put  above  his  idol  a  basin  full  of 
water  with  a  small  aperture  at  the  bottom,  in  order  thai  the 
water  which  drops  on  him  may  moderate  his  ardour.    (Du- 
bois, ii..  304.)    We  need  not  wonder  if  ibc  linga  worship  has 
given  rise  to  sects  whoso  practices  are  far  from  admittusg 
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(  The  other  sects  are  the  Raudroi,  Ugras^  Bh^tcu,  Jan* 
gamas,  pdsupatatt  and  others,  each  of  which  wears  the  linga 
on  some  part  of  the  dress  or  person,  and  are  distinguished 
from  each  other  accordingly.  This  sign  is  often  worn  in 
small  cases  of  silver  or  hrass.  (Dubois,  i.  147.)  Their 
occupations  are  generally  similar  to  tho^e  of  the  Dandis 
(for  the  principal  points  in  which  they  differ,  see  Vishnu). 
Their  scriptural  authorities  are  the  Siva-Gita,  Siva-sanhita, 
Siva-harasya,  Rudra  Saraoha  Tantra,  and  a  great  number 
of  Tantras  which  are  little  known. 

Among  the  sects  of  Siva  there  are  women  who  are  de- 
voted to  the  serviceof  their  gods,  under  the  name  of  spouses 
of  the  gods.  They  are  called  linga- vadhvas,  and  wear  the 
stamp  of  the  linga  on  their  thigh.  Although  known  to  be 
the  concubines  of  the  priests,  they  enjoy  considerable 
respect.     (Dubois,  i.  1 79.) 

Among  the  chief  places  of  pilgrimage  sacred  to  Siva,  is 
Kasi,  or  Benares,  which  contains  the  finest  temple,  known 
under  the  name  of  the  Pagoda  of  Via'wes'wara.  Chandra 
Sekhara,  a  mountain  near  ChiltaB;anga,  on  which  stands  a 
temple  of  Siva,  is  another  place  of  pilgrimage.  The  surface 
of  a  pool  of  water  at  this  place  is  said  to  emit  inflammable 
air,  from  the  fire  of  which  pilgrims  kindle  their  burnt  offer- 
ings. According  to  a  i»tatement  of  Ward  (ii.  130),  Ekam- 
rakanana,  a  plare  on  the  borders  of  Orissa,  contains  6000 
templed.  Not  less  than  70,000  or  80,000  people  are  said  to 
visit  this  place  at  the  drawing  of  the  car  of  Jagannfitha,  when 
all  castes  eat  together. 

Of  the  festivals  of  SiMi  the  chief  is  that  called  Siva- 
rdtri.  It  last^  three  days,  which  are  employed  in  perform- 
ing various  rites  before  the  linga,  which  they  wash  four 
times.  The  occasion  of  this  is  the  Bhavishya-Furdoa.:  '  A 
burd-catcher  deiained  in  a  forest  in  a  dark  night  climbed  a 
Bilwa-tree,  under  which  was  an  image  of  the  linga;  by 
shaking  the  bjughs  of  the  tree  the  leaves  and  drops  of  dew 
fell  upon  the  image;  with  which  Siva  was  so  much  pleased, 
that  he  declared  the  worship  of  the  linga  on  that  night 
should  be  received  as  an  act  of  unbounded  merit.'  (Ward, 
ii.  20 ;  Dubois,  ii.  328  and  530.)  This  takes  place  on  the 
14th  of  the  increase  of  the  moon  in  February.  For  tho 
other  festivals  common  to  both  sects,  see  Vishnu.  The 
Monday  is  generally  consecrated  to  Nandi  (Siva's  bull),  and 
no  work  is  done. 

The  shape  of  the  temples  of  Siva  does  not  differ  from 
those  of  the  o^her  gods.  The  chief  entrance  into  the  great 
temple  is  by  a  high  massive  pyramid,  the  top  of  which  has 
generally  the  form  of  a  crescent ;  it  invariably  faces  the 
east.  Beyond  the  gate  there  is  a  large  court,  at  the  farther 
extremity  of  which  another  gate  leads  through  a  pyramid 
of  less  height,  but  of  the  same  form.  A  small  yard  separates 
it  from  the  temple  of  the  idol.  In  the  middle  of  it  there  is 
cither  a  huge  bull  or  a  linga  carved  in  stone,  raised  on  a 
pedestal,  or  put  under  a  canopy  supported  by  four  pillars. 
This  is  the  first  object  of  adoration  to  the  visitors,  who  then 
pass  through  a  low  narrow  door  into  the  inside  of  the  temple. 
This  dour  is  the  only  passage  for  light  and  air,  there  being 
no  windows.  A  lamp,  which  bums  night  and  day,  gives 
a  tolerable  light.  The  interior  of  the  building  is  gene- 
rally divided  into  two  parts,  sometimes  into  three,  the  first 
of  which  is  the  most  spacious,  and  is  destined  to  receive  the 
people;  the  second,  or  the  adytum^  in  which  the  idol  re- 
sides, is  much  smaller  and  darker,  and  generally  shut,  the 
door  being  opened  only  by  the  oflficiating  priest,  who,  with 
some  of  his  attendants,  has  alone  the  right  of  entering  this 
mysterious  place  for  the  purpose  of  washiifg  the  image,  and 
dressing  and  bringing  offermgs  to  it  This  part  is  often 
built  in  the  shape  of  a  vault,  but  it  is  so  low  as  to  make  a 
prolonged  stay  in  it  rather  oppressive. 

Among  the  trees  sacred  to  Siva  the  chief  are  the  Vepu 
and  the  Bilwa,  the  leaves  of  which  are  often  brought  as 
oTcrings  to  the  god.  The  first  of  these  trees  has  to  undergo 
the  singular  ceremony  of  being  married  to  the  Aswata  (the 
holy  fig-tree) ;  the  formalities  are  much  the  saine  as  those 
which  tnke  place  at  the  marriages  of  the  Brlhmanas.  Siva 
himself  is  said  to  be  the  stem  of  the  Aswata-tree.  of  which 
Brahma  is  the  root  and  Vishnu  the  branches.  Besides  the 
Vepu  and  the  Bilwa,  there  are  numberless  inanimate  objects 
sacred  to  Siva. 

It  has  already  been  mentioned  that  the  bull  is  the  ani- 
mal which  enjovs  the  greatest  veneration  from  the  Saivas, 
and  to  which  a  day  in  the  week  is  consecrated. 

The  worshippers  of  Siva  are  distinguished  from  the  rest 
of  the  Hindus  by  burying  their  dead  bodies,  instead  of  burn- 


ing them.  The  obseauiei  'are  performed  in  the  fbUowiof^ 
manner,  if  the  deceasca  is  a  Saiva  Sanhjlsi  * — ^The  corpse  ih 
deposited,  with  its  legs  crossed,  in  a  large  basket  made  of 
bamboo,  which  four  Brdbmanas  carry  to  the  grave,  which  is 
dug  in  the  neighbourhood  of  a  river  or  pond.  It  is  about 
six  Ibet  deep,  and  of  a  circular  form.  They  cover  the  bottom 
of  it  with  a  thick  layer  of  salt,  upon  which  the  decea»e<i  its 
placed  in  a  sitting  position ;  the  space  between  him  and  the 
sides  of  the  grave  is  then  filled  with  salt  up  to  the  chin  of 
the  corpse,  with  the  view  of  holding  up  tho  head  so  as  not 
to  allow  of  its  being  moved.  A  great  number  of  cocoanutft 
are  then  thrown  against  it  until  the  skull  is  auite  broken. 
when  they  throw  salt  upon  the  place  so  as  to  hide  enitrely 
the  fractured  head.  They  then  erect  over  the  grave  a 
kind  of  tumulus,  an  elevation  about  three  fqet  high,  on 
the  top  of  which  a  linga  of  two  feet,  made  of  clay,  is  placed, 
and  immediately  consecrated  by  the  mantra*  (incanta- 
tions) of  the  Brdhmanas,  who  present  to  it  kindled  lamps, 
flowers,  incense,  bananas,  and  other  ofl^srings.  This  cere- 
mony is  performed  with  the  accompaniment  of  sncvofl 
hymns,  which  are  sung  by  those  who  are  present  at  tho 
burial.  At  the  termination  of  this  discordant  concert,  a  >  it 
is  termed  by  Dubois,  he  who  presides  at  the  ceremony  g  )cs 
three  times  round  the  linga,  inclines  himself  before  it,  and 
expresses  his  hope  '  that  by  virtue  of  the  sacrifice  offered  to 
the  linga,  the  deceased  may  be  agreeable  to  Siva,  and  that 
being  once  received  by  Brahma  {paramdtma^  the  univer&al 
soul)  he  may  not  be  obliged  to  be  born  again.'  During  two 
days  which  follow  this  ceremonv,  offerings  are  brought  to 
the  linga  every  morning,  and  the  saered  mantras  are  re- 
peated. A  year  aAerwards  the  ceremony  is  performed 
again,  but  with  less  expense  to  the  family  of  the  de- 
ceased. 

It  has  been  mentioned  in  the  course  of  this  article,  thai 
nothing  indecent  occurred  at  the  festivals  in  honour  of  Siva, 
or  in  worshipping  his  type  the  sacred  lino^a ;  but  since  so 
much  has  been  said  in  support  of  an  assertion  tending  to 
throw  doubt  upon  the  strict  observance  of  all  the  rules  of 
decency,  and  to  identify  the  practices  of  the  Hnga  wur- 
shippers  with  the  phallic  ceremonies  of  the  Greeks,  it 
seems  proper  to  state  what  may  have  occasioned  x\n^ 
report. 

There  is  indeed  in  Ipdia  a  sect,  which  some  writers  have 
stated  to  belone  to  the  Saivas,  whilst  others  describe  them 
as  votaries  of  Vishnu;  others  again,  and  apparently  wi'h 
more  reason,  speak  of  them  a.s  independent  of  either:  ihcv 
are  called  Sdktas,  and  adore  the  female  organ  of  generation 
under  the  type  of  the  yont  (pudendum  muliebre,  a  figurv 
of  stone  or  wood  in  the  shape  of  a  heart).  Their  name 
Sdkta  VB  derived  from  Sakti,  which  means  power,  aptitude, 
and  is  the  name  of  Siva*s  consort. 

These  Sdktasseem  to  found  their  religious  belief  on  a  pas- 
sage in  one  of  the  Upanishads  to  the  Atharvan-Veda,  quoicd 
by  Windischmann,  p.  847 :  *  Voluptatem  in  amplcxufoemina^« 
etvoluptatem  emissionis  et  voluptatem  acquireudi  natifausii. 

aui  desiderium  patris  post  mortem  ejus  adimpleat,  et  gau- 
ium  quod  in  illo  tempore  simul  provenit,  etiam  Brahma 
esse  qui  scit  oportet  eum  meditari  de  ilia  (t>.  cum  ilia  yogatii 
inire);'  and  certainly  in  some  of  their  festivals  they  com- 
mit great  excesses.  Dubois,  an  eye-witness,  states  ex- 
pressly  that  they  are  held  in  honour  of  Vishnu  (i.  40'-' ). 
The  ceremony  of  the  Sakti-piija  is  performed  at  night  with 
more  or  less  secrecy,  a  minute  description  of  which  is  given 
by  Dubois.  We  shall  content  ourselves  with  observing  that 
the  least  odious  of  these  orgies  are  those  where  they  limit 
themselves  to  drinking  and  eating  all  that  is  forbidden  tbem 
by  their  Silstras,  and  where  men  and  women  violate  the  mo»t 
sacred  rules  of  decency.  This  is  the  only  instance  where  the 
worship  of  the  generating  principle  has  been  made  the  pretext 
for  the  most  revolting  orgies,  where  the  idea  degenerated  m 
the  same  manner  as  it  did  in  Rome  and  Greece.  Ther« 
too  the  principle  was  the  same— a  highly  philosophical  and 
moral  idea.  The  doctrines  of  the  Egyptians  laid  the  founda- 
tion of  the  Eleusinian  mysteries;  Isis  became  Demeter. 
Orus  the  Bacchus  lacchus.  That  same  Isis  was  the  Saktt 
of  the  Hindus:  the  notion  which  this  Sanscrit  wordeonvey» 
suits  exactly  the  description  of  the  Egyptian  goddess  by 
Plutarch.  According  to  nim  Isis  was  the  generative  power 
(^^a/uc),  which  lay  dormant  until  Osiris's  vivifying  prin- 
ciple had  reproduced  himself  by  her  in  his  son  Horua.  The 
same  idea  was  in  Plato*s  mind  when  he  said  that  nature  was 
composed  of  three  things,  and  could  be  represented  bv  a 
triangle.    There  are  stin  some  passages  of  Greek  and  ft<>» 
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ants.  This,  as  well  as  the  several  other  smaller  places  in 
the  oasis,  are  built  upon  eminences,  and  surrounded  by 
walls  to  protect  them  from  hostile  inroads.  The  houses  are 
all  wretched  huts,  and  the  streets  narrow  and  dark. 

Ruins  of  the  antient  temple  of  Ammon,  as  well  as  of  a 
wall  bj  which  it  appears  to  nave  been  surrounded,  are  still 
visible.  The  paintings,  sculptures,  and  hioroi^lyphics  which 
are  still  preserved  on  the  walls,  are  copied  and  described  in 
the  work  of  Minutoli.  There  are  also  ruins  of  other  places, 
especially  in  the  neighbourhood  of  the  modern  village  of 
Shargiah,  which  prooably  mark  the  sites  of  the  antient 
villages.  The  Well  of  the  Sun  is  also  near  Shargiah,  and 
is  still  remarkable  (br  its  varying  temperature.  Catacombs 
cut  in  the  rocks  have  been  discovered  in  four  different  parts 
of  the  oasis. 

In  the  year  1820  Baron  Minutoli  undertook  a  journey  to 
Upper  Egypt  and  the  oasis  of  Siwah ;  and  some  years  after, 
his  account  of  it  was  edited  by  lolken,  under  the  title 
'Reise  zu  dem  Tempel  des  Jupiter  Aromon  und  nach  Ober- 
agypten,*  Berlin,  1824.  4to.  This  work  contains  a  map  of 
the  oasts.  In  1827  TcUken  published  a  supplement  to  this 
work,  in  which  he  endeavours  to  explam  the  arch»oIogicaI 
and  mythological  points  which  are  mentioned  in  the  work 
of  Minutoli. 

SIX  CLERKS.  The  office  of  Six  Clerks  is  an  office  of 
great  antiquity  connected  with  the  Court  of  Chancery,  pro< 
probably  as  antient  as  the  Court  itself.  The  number  of 
the  Six  Clerks  was  limited  to  six  as  long  ago  as  the  12th 
Rich.  II.  The  history  of  this  office  illustrates  the  mischief 
of  attempting  to  regulate  the  supply  of  le{;al  services  to  the 
client.  It  exhibits  an  instance  of  the  principles  of  inter- 
ference and  monopoly  destroying  two  successive  classes  of 
officers,  in  Spite  of  the  strongest  support  which  the  law  and 
the  courts  conld  give  to  them. 

The  Six  Clerks  were  originally  the  only  attorneys  of  the 
Court.  By  the  common  law  any  person  who  was  impleaded 
in  any  of  the  courts  of  law  was  bound  to  appear  in  person, 
unless  he  obtained  the  king's  warrant,  or  a  writ  from  Chan- 
cery enabling  him  to  appear  by  attorney,  *by  reason  whereof,' 
Kays  Lord  Coked  Inst.,  128),  'there  were  but  few  suits.' 
There  are  many  early  statutes  still  in  force  enacted  for  the 
purpose  of  empowering  the  subjet^t  to  appoint  an  attorney. 
The  earliest  statute  is  that  of  Merton  (a.d.  1235),  wherebv 
it  is  '  provided  and  granted  that  every  freeman  which  owetn 
suit  to  the  county,  tithing,  hundred,  and  wapentake,  or  to 
the  court  of  his  lord,  may  freely  make  his  attorney  to  do 
those  suits  for  him.'  Subsequent  Acts  extended  this  pri- 
vilege to  other  parties  and  other  courts ;  but  to  this  day  it 
would  appear  that  by  the  strict  law  of  the  land,  except  so 
far  as  it  has  fallen  into  desuetude,  persons  in  good  health, 
in  pleas  relating  to  money,  are  bound  to  appear  in  person. 
None  of  these  statutes  however  extended  to  Courts  of 
Equity,  but,  as  far  as  appears,  every  person  who  was  de- 
sirous of  relief,  or  compelled  to  defend  himself  in  the  Court 
of  Chancery,  was  obliged  to  employ  one  of  the  Six  Clerks  as 
his  representative. 

In  early  times  great  exertions  were  made  to  limit  the 
number  of  attorneys  who  were  allowed  to  practise  in  each 
court.  The  increase  of  litigation  which  accompanied  the 
increase  of  property  was  looked  on  as  an  evil  to  be  checked 
in  every  possible  method ;  and  the  method  most  relied  on 
was  that  of  limiting  the  number  of  legal  practitioners,  llie 
well-known  statute  of  1455  (33  Hen.  VI.,  a  7.,  which  is  still 
in  force)  may  be  referred  to  as  an  instance.  It  recites  a 
practice  of  contentious  attorneys  to  stir  up  suits  for  their 
private  profits,  and  enacts  that  there  shall  l)e  but  six  com- 
mon attorneys  in  Norfolk,  six  in  Suffolk,  and  two  in  Norwich, 
to  be  elected  and  admitted  by  the  chief-justice.  In  15G4 
a  rule  was  made  by  the  Court  of  Common  Pleas,  that  every 
ott.orney  of  that  court  *  should  satisfie  himself  with  the 
suits  in  the  same,  and  forbear  to  be  towards  any  causes  as 
pfamtiff  in  any  other  the  Queen's  Majeslie's  courts  here  at 
Wcttminster.'  As  late  as  the  year  1616  a  rule  was  made, 
*  that  the  number  of  attorneys  of  each  court  be  viewed,  to 
have  them  drawn  to  a  competent  number  in  each  court, 
und  the  superfluous  number  to  be  removed.'  These  various 
regulations  so  far  as  they  wore  enforced,  could  only  have 
Iteen  detrimental  to  the  public ;  and  as  regards  the  Courts 
of  King's  Bench  and  Common  Pleas,  they  seem  not  to  have 
bwn  loni(  insisted  on.  As  to  the  Exchequer,  the  principle 
of  monopoly  was  continued  in  force  down  to  the  vear  1830, 
until  which  time  eighteen  attorneys  only  were  admitted  to 
practise  in  it.    As  a  consequence,  that  court  was,  before 


the  year  1830,  scarcely  at  all  resorted  to.    Since  that  time 
more  actions  are  commenced  in  it  than  in  any  other  couri. 
In  the  year  1632  a  new  principle  was  introduced  into  the 
Common-Law  Courts,  ana  all  persons  wishing  to  be  at  tor- 
neys  were  required  to  serve  an  attorney  under  arttcles^  for 
six  years  (since  reduced  to  flvo).    The  Six  Clerks'  Offire 
however  did  not  adopt  this  method  until  long  after.    Thcr 
got  over  the  difficulty  by  admitting  under^lerkSyafterwartN 
called  sworn  clerks,  to  practise  in  their  names,  and  thty 
shared  in  some  way  or  other  the  profits  with  them.     1 1 1 
1548  an  inquisition  was  appointed,  to  inquire  into  the  sup- 
posed exactions  and  abuses  of  the  Court  of  Chancery.  an<i 
the  fees  then  payable  for  the  business  of  this  office.   A  copy 
of  their  presentment  was  printed  by  order  of  the  House  Jf 
Commons,  8th  February,  1831.    It  shows  that  all  the  feen 
payable  for  business  done  in  this  office  were  at  that  time 
payable  to  the  Six  Clerks;  and  it  contains  no  allusion  wluit- 
ever  to  the  under-clerks  as  being  in  any  way  known  a^ 
officers  of  the  court.    Thev  seem  at  that  time  to  have  heUl 
a  position  with  regard  to  the  Six  Clerks,  quite  analogous  to 
that  the  solicitors  for  a  long  period  were  under  with  regard 
to  the  sworn  clerks,  and  to  have  been  the  real  persons  mUo 
prosecuted  the  causes.    They  roust  have  been  numerojs 
as  in  1596  an  order  was  made  limiting  the  number  that 
each  Six-Clerk  should  be  allowed  to  have  under  biro.   Soon 
afVer  this  the  Six  Clerks,  instead  of  taking  clients  according 
to  the  clients*  choice,  agreed  to  divide  the  business  comuti; 
from  time  to  time  into  court  among  themselves  alphabeti- 
cally.   This  arrangement  shows  that  the  schemeof  a  limiicfl 
number  of  legalised  attorneys  for  the  Court  of  Chanocrv  had 
now  entirely  ceased  to  operate,  and  bad*  been  converted  intu 
a  mere  legal  pretext  to  enable  these  officers  to  tax  all  who 
were  driven  to  such  Chancery  Court  for  justice.    This  re- 
gulation for  dividing  the  business  was,  after  some  years,  set 
aside  on  petition  of  the  master  of  the  rolls  to  the  crown,  i&<> 
a  monopoly  and  a  breach  of  the  liberty  of  the  subjecL     In 
1630  the  office  of  Six-Clerk  was,  if  not  a  sinecure,  at  least  aji 
appointment  of  great  value.     Prom  a  ridiculous  story  told 
about  Sir  Julius  Ceesar,  the  master  of  the  rolls,  in  Claren- 
don's *  Rebellion*  (vol.  i.,  p.  52),  it  appears  that  the  appoint- 
ment at  that  time  sold  for  so  large  a  sum  as  600u/.    Abuut 
this  time  the  under  or  sworn  clerks,  or  clerks  in  court  <fur 
all  these  names  apply  to  them),  began  to  be  frequently 
mentioned  in  the  ordertf  repulating  the  court,  and  soon 
grew  into  a  very  important  body.    The  under-clerks  were 
the  parties  who  knew  the  merits  of  the  different  causes,  and 
were  interested  in  getting  the  work  done,  so  as  to  gain  the 
fees  from  the  clients.    The  Six  Clerks  had  begun  to  sink 
into  the  lethargy  of  sinecurists.    Many  orders  were  made 
to  spur  them  into  activity,  but  all  in  vain.    The  following 
may  be  instanced  —  the  10th  of  Lord  Coventry *s  order>» 
(1635) :  '  The  Six  Clerks,  who  are  the  only  attorneys  of  this 
court,  ought  to  inform  themselves  continually  of  the  state 
and  proceeding  of  their  clients'  causes,  whereby  tbey  may 
be  able  to  defend  their  clients,  and  to  give  ai^eount  to  th<* 
court,  as  the  attorneys  in  all  other  courts  do,  and  not  leaw 
the  care  and  knowledge  thereof  upon  their  under-clerks, 
who  attend  not  in  court;  and  the  clients,  and  such  as  folluw 
their  cause,  are  to  acquaint  their  attorneys  for  that  purpoM*.* 
Order  of  1650:  'Whereas  only  Mr.  Hales,  one  of  the  Six 
Clerks  of  this  court,  gave  liis  attendance  this  morning  ut 
the  sitting  of  the  court,  at  the  entering  into  the  hearing  of 
the  cause  wherein  Kitchin  is  plamtiff  against  Mere<lith 
defendant,  and  tiie  rest  of  the  Six  Clerks  made  default :  a  l» 
therefore  this  present  day  ordered,  that  such  of  ihc  ^ix 
clerks  who  so  made  default  of  their  attendance  and  service 
to  this  court,  at  the  beginning  of  that  cause,  be  fined  ten 
shillings  a-piece  to  the  poor,  and  the  usher  of  the  court  i» 
to  receive  the  same  to  the  use  aforesaid.' 

The  Six  Clerks,  in  a  paper  given  in  by  them  to  the  Chan- 
cery Commissioners  of  1825  {JRept.,  Appx.  B,  No.  20),  af'cr 
communicating  their  present  duties,  state  that  *  From  tUo 
first  establishment  of  the  Six  Clerks,  up  to  the  Rebetlioii  in 
the  reign  of  King  Chailes  I.,  many  other  important  dutt**s 
were  attached  to  their  office.  During  the  usurpation  how- 
ever a  part  of  the  duties  was  assigned  to  certain  new  offi* 
cers  entitled  the  sworn  clerks,  who  have  ever  since  contiuueil 
the  execution  thereof.'  The  Six  Clerks  in  this  statement 
have  fixed  rather  too  early  a  date  to  the  legal  transfer.  Great 
efforts  were  made  for  reform  of  legol  procedure  during  tbe 
Commonwealth.  Among  others  there  was  an  ordinance  fur 
abolishing  the  office  of  Six-Clerk  in  1654.  but  it  tormina tctl, 
with  the  oth«r  otdmancos  of  the  CommoDwoalth,  at  tb#  iU- 
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For  further  information  as  to  this  office,  the  reader  ii  re-  i 
ferred  to  the  case  'Ex-parte  the  Six  Clerks,*  3  Vescy's 
*  Reports,*  619  ;  to  the  '  Reports  of  ibe  Commissioners  un 
the  Oftices  of  Courts  of  Justice*  of  1 816 ;  to  the  '  Report  of 
1B25  of  the  Chancery  Commission  ;*  to  Beame^'s  *  Orders  of 
the  Court  of  Chanceir  ;*  and  to  several  recent  pamphlets 
by  Mr.  Spence,  Mr.  Field.  Mr.  Merivale,  and  Mr.  Waine- 
Wright;  and  to  a  powerful  speech  on  Enuity  Reform, 
made  in  the  end  of  the  session  of  1840,  by  Mr.  Pemberlon, 
since  published  in  a  separate  form. 

SIXTH,  a  musical  interval,  a  concord,  the  ratio  of  which 
is  5  :  3.    [Concord;  Harmoiyy.] 

Of  the  Sixth  there  are  three  kinds ;  the  Minor  Sixth, 
the  Mqjor  Sixih,  and  the  Extreme  Sharp  Sixth,  The 
first  (e,  c)  is  composed  of  three  tones  and  two  semitones; 
the  second  (c,  a),  of  four  tones  and  one  semitone ;  the  third 
(c,  A  f),  of  four  tones  and  two  semitones.    £x.  :— 


SIXTUS  I.  is  recorded  as  bishop  of  Rome  after  Alexan- 
der!., about  the  beginninj^  of  the  second  century  of  our 
sera,  but  the  precise  epoch  is  not  ascertained,  and  nothing 
more  is  known  of  him. 

SIXTUS  II.  succeeded  Stephen  I.,  a.d.  257.  He  is  said 
to  have  been  by  birth  an  Athenian,  and  a  philosopher  of  the 
Academy  until  he  became  a  convert  to  Christianity.  He 
suffered  martyrdom  in  the  persecution  of  the  Christians 
under  the  emperor  Valerianus,  aj>.  25d. 

SIXTUS  III.  succeeded  Celestine  I.,  a.d.  431.  He  en- 
deavoured, thouf^h  with  little  success,  to  settle  the  dispute 
between  Cyril,  bishop  of  Alexandria,  and  John,  bishop  of 
Antioch,  concerning  the  Nestorians.  Several  of  his  letters 
are  contained  in  Constant's  collection.     He  died  in  440. 

SIXTUS  IV.  (Cardinal  Francesco della  Rovere),  a  Fran- 
ciscan monk,  succeeded  Paul  II.  in  1471.  He  greatly  en- 
riched his  nephews,  or  sons,  according  to  some,  one  of 
whom  was  afterwards  pope  under  the  name  of  Julius  II. 
He  seized  •Citt4  di  Castello  from  its  lord,  Niccol6  Vitelli, 
and  took  Forii,  Imola,  and  other  places.  He  afterwards 
supported  the  conspiracy  of  the  Pazzi  against  Lorenzo  de* 
Medici,  and  his  nephew  Cardinal  Riario  was  present  in  the 
church  when  Giuliano,  Lorenzo's  brother,  was  assassinated. 
The  conspiracy  however  failed  of  its  principal  object,  for 
Lorenzo  was  saved,  and  the  conspirators  were  put  to  death, 
including  Salviati,  archbishop  of  Pisa,  who  was  one  of  the 
leaders.  Riario  was  saved  by  Lorenzo's  interposition,  and 
merely  confined  for  a  time.  Sixtus,  on  bearing  the  news, 
excommunicated  Lorenzo,  and  all  the  magistrates  of  Flo- 
rence and  their  abettors,  for  having  hung  the  archbishop. 
The  clergv  of  Florence  took  the  part  of  Lorenzo,  and  being 
assembled  in  convocation  or  synod  held  for  the  occasion, 
tbey  signed  an  act  of  accusation  grounded  upon  depositions 
and  statements  of  facts  proving  Sixtus  to  have  been  acces- 
sory to  the  conspiracy  and  the  murder  of  Giuliano.  This 
curious  document,  the  original  of  which,  in  the  hand- writing 
of  Gentile  d'Urbino,  bishop  of  Arezzo,  exists  in  the  archives 
of  Florence,  ia  given  by  Fabroui  and  Roscoe  in  their  re- 
spective biogramiies  of  Lorenzo.  The  expressions  used  by 
the  clergy  of  Florence,  in  speaking  of  the  head  of  the 
eborcb,  are  stronger  than  any  of  those  used  half  a  century 
later  by  Luther  and  the  other  reformers.  Another  docu- 
nent,  drawn  op  by  Bartolomeo  Scala,  chancellor  of  the 
republic  of  Florence,  corroborates  the  statements  in  the 
Florentine  synod,  by  giving  an  historical  memorial  of  all 
Ibe  proceedings  of  that  celebrated  conspiracy.  Pope  Sixtus 
induced  Ferdinand,  king  of  Naples,  to  join  his  troops  to 
the  pepet  forees  against  Florence,  but  the  Florentines 
brated  the  storm,  until  Lorenzo  took  the  bold  resolution  of 
proceeding  to  Naples  alone,  to  plead  the  cause  of  his 
efruntry  before  King  Ferdinand,  in  which  he  succeeded. 
Hixtus,  being  forsaken  by  his  allr,  and  alarmed  at  the  same 
time  at  the  progress  of  the  Turks,  who  had  landed  at 
Otrsnto,  was  fain  to  agree  to  a  reooncrliation  with  the  Flo- 
r*«'tiii««.  In  14*12  Sixtus  entered  into  another  intrigue 
•a)4  turn  Venetians,  for  the  purpose  of  depriving  Duke  £r- 
«/^  *4  K«f«  of  bis  dominion  of  rerrara,  which  he  wished  to 
lN»o/e  wpr^«  Ovunt  GiroIamoRiario^anotherof  bis  nephews. ' 


This  led  to  a  war,  in  which  the  king  of  Naples  and  the 
Florentines  supported  the  duke  of  Ferrara  against  the 
pope  and  the  \  enetians.  The  umpcror  however  lUtcrpOAcd, 
ibreatenint;  to  call  together  a  general  council  of  the  chuiVh. 
upon  which  Sixtus  thought  it  advisable  to  detach  him»ei( 
from  the  Venetians,  and  make  n  separate  peace  with  the  duke 
of  Ferrara.  He  then  advised  the  Venetians  to  do  the  sanie. 
and  as  they  disregarded  his  counsel,  he  solemnly  excommu- 
nicated.his  late  allies.  In  1484  however  the  Venetians 
made  peace  also,  and  a  few  days  after  Sixtus  died.  He  i»as» 
one  of  the  most  turbulent  and  unscrupulous  in  the  lon^ 
list  of  pontiffs. 

SIXTUS  V.  (Cardinal  Felice  Peretti  of  Montalto)  suc- 
ceeded Gregory  XIII.  in  1585.  His  first  care  was  to  pur^«> 
the  city  and  neighbourhood  of  Rome  of  the  numciou> 
outlaws  which  the  supineness  of  his  predecessors  had  in- 
couraged.  He  resorted  to  summary  means,  he  eroplo)e«l 
spies  and  armed  men,  and  he  soon  extirpated  by  the 
sword  and  the  halter  the  noxious  brood.  The  name  of 
. '  Papa  Sisto,'  as  connected  with  his  summary  justice.  ha> 
continued  proverbial  at  Rome  to  the  present  day.  B«tn:r  a 
shrewd  politician,  he  dishked  the  overgrown  power  of  Spam. 
and  was  not  displeased  at  the  staunch  opposition  which 
Philip  II.  received  from  Elizabeth  of  England,  whom  Six- 
tus however  formally  excommunicated  as  a  heretic.  Hi* 
embellished  Rome  with  numerous  and  useful  strtK^tur.**^, 
among  others  the  present  building  of  the  Vatican  libran. 
(Bocca,  De  Sixti  V,  Edijiciis,  in  his  Bibltotheca  Vatican.  .  \ 
He  published  a  new  edition  of  the  Septuagint,  15b7,  ai.<i 
one  of  the  Vulgate  with  improvements,  1590;  and  he  h.ra- 
self  edited  the  works  of  St.  Ambrose,  and  is  said  al>o  to 
have  superintended  an  Italian  translation  of  the  Bible,  which 
was  condemned  by  the  Spanish  Inquisition,  between  whirli 
body  and  Sixtus  there  was  little  sympathy.  Sixtus  dui] 
in  August,  1589.  His  life  has  been  written  by  Leti,  Tern- 
pesli,  Robardi,  and  others.  As  a  temporal  prince  he  \^as 
distinguished  in  his  age. 

SIZAR,  a  term  used  in  the  University  of  Cambridge  for 
a  class  of  students  who  are  admitted  on  easier  terms  as  tu 
pecuniary  matters  than  others.  These  pecuniary  advanta^ci 
arise  from  different  sources  in  different  Colleges,  and  are  uf 
different  value.  Originally  certain  duties  were  required  i  f 
the  students  so  admitted,  approaching  to  the  character  of 
menial,  but  these  have  been  long  discontinued.  A  similar 
class  of  students  at  Oxford  are  called  Servitors.  The  worl 
is  supposed  to  be  derived  from  eize^  which  is  used  in  the 
University  to  denote  an  allowance  of  provisions  at  the  cul- 
lege  buttery ;  and  that  from  the  verb  to  assize,  which  is 
much  the  same  as  the  modern  asiess,  which  means  o///  or- 
tion. 

SKATE.  This  name,  as  well  as  the  term  Ray,  is  used  lu 
England  to  designate  numerous  fishes  with  cartilaginous 
skeletons,  having  the  bodv  much  depressed  and  more  m 
less  approaching  to  a  rhomboidal  form.  The  eyes  and  tem- 
poral orifices  are  on  the  upper  surface,  and  the  niotitb. 
nostrils,  branchial  and  anal  apertures  are  situated  on  tt.c 
under  surface  of  the  body;  the  tail  is  lone  and  slender, 
generally  furnished  with  two  (analogues  of  the  dorsal  &i.>\ 
and  sometimes  three  fins,  and  usually  armed  with  sptne.-. 
The  peculiar  form  of  the  skate  arises  chiefly  from  the  grt>;t 
size  and  expansion  of  the  pectoral  flns;  these  extend  fius: 
the  head  to  the  base  of  the  tail,  and  are  dilated  in  or  near 
the  middle  in  such  a  manner  as  to  give  (combined  with  the 
pointed  snout)  that  rhomboidal  form  so  peculiar  to  ihesr 
fishes.  The  jaws  are  as  it  were  paved  with  teeth,  and  the^c 
approach  more  or  less  to  a  rhomboidal  form,  and.  are  tiat. 
but  in  the  adult  males  (at  least  of  many  of  the  speciet) 
those  nearest  the  centre  assume  a  pointed  form. 

The  young  of  the  skate,  says  Mr.  Yarrell,  are  product.  1 
towards  the  latter  part  of  the  spring  or  during  sumroc  . 
They  are  deposited  by  the  parent  fish  in  their  horny  ca^e>. 
like  those  of  some  of  the  sharks;  but  they  are  more 
square  in  form.  These  horny  cases  of  the  young  skates  ua> 
by  some  called  purses,  and  on  the  coast  of  Cumberland  h'u\  • 
the  name  of  skate-barrows,  from  the  resemblance  tlu} 
bear  to  a  four-handed  machine  by  which  two  men  can> 
goods.  As  the  young  skate  increases  in  size,  the  angubi 
parts  of  the  body  are  curved  over. 

Nine  species  of  skates,  or  rays,  are  found  on  the  Briu^li 
coast,  the  distinguishing  characters  of  which  are  carcfuiA 
pointed  out  in  Mr.  Yarrell's  History  of  British  Ftthes. 

SKEEN.    [Chhistiawia.] 
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The  bodf  (1)  !■  ■  diik  of  bone  with  ■  nekrir  oval  oallinD, 
krf{er  above  and  below  than  at  ili  tnlddle,  anil  havinf;  iU 
greatest  dimeniion  from  tide  lo  lidc.  Il*  texture  is  i^agj, 
invealed  wjih  a  thin  layer  of  compact  lUaue.  lla  upper  and 
lower  aurracen,  by  which  it  i*  afllxed  lo  the  two  adjacent  in- 
terrertehral  cartilage*,  are  nearl]'  flat,  and  ■liKhllj'  marked 
by  radialinK  linei.  At  iU  powenor  border  the  oval  outline  i* 
ititerrupled  by  aitlight  concavity  (2),  which  forro*  a  portion  of 
ih«  ring  lurronndinti;  tlie  ipinil  man'ow,  and  in  which  there 
are  leveral  aperture*  larger  than  iboM  on  the  re«t  of  the 
body,  for  (be  exit  of  the  veioa  fcum  the  interior 

To  either  lide  of  the  poalerior  part  of  the  body,  and  near 
its  upper  border,  ia  affixed  one  of  the  extremilies  of  the 
arch  13)  by  which  the  ring  i«  conpleted  behind.   It  is  com- 

Eoied  of  two  flat  laininB,  which  spring  from  the  aideaof  the 
ody,  and  meat  at  an  obluie  rounded  angle  in  the  middle 
line  behind,  where  ihey  bear  the  ipinoui  process  (S).  The 
space  (4)  included  between  the  body  and  these  lamina  is 
called  the  vertebral  foraipen  ;  it  ji  occupied  by  the  spinal 
chord;  il  is  of  a  Mimewliat  triaagular  form,  and  in  the 
lumbar  verlebrB  is  of  Urge  titt. 

Close  to  the  attachmentsof  ibe  larniDS  to  the  body  there 
is  in  each  of  their  borders  a  rounded  noirh  (6) ;  and  when  the 
verlebroi  are  applied  one  op  anothtiT,  these  notches  form 
oral  holes  (the  intervertebral  foramina,  see  next  figure  (8), 
through  which  the  spinal  nerves  pass,  one  pair  goioft  out 
bttween  each  two  vertebrK.  [NrRve,]  To  the  rest  uf  the 
lamtne  are  attached  the  interlaminar  ligaments,  or  liga- 
menta  lubflava,  binds  of  very  elastic  tissue  by  which  the 
spaces  between  the  adjacent  arches  are  Sited  up,  and  the 
spinal  canal  completed  behind,  as  it  is  by  the  intervertebral 
cartilages  before. 

The  spinous  process  (5)  is  a  broad  flat  quadrilaleral  por- 
tion ofbone directed  horiiontatly backwards  from  tbe  meet- 
ing of  the  laminn.  Its  posterior  border  is  thickened,  aud 
lo  it,  as  well  as  lo  the  upper  and  lower  borders,  are  allaciied 
slrung  ligaments  binding  the  spinous  process  of 
lebra  to  thoso  next  above  and  below  it.  The  1 
proi-'esses  (7)  project  horiiontally  outwards  on  either  side ; 
llioy  are  thin  and  long,  and  are  enlarged  and  TDui<h  at 
ends,  to  which  sevenl  strong  muscles  and  ligaments  ai 
tached.  The  articulating  processes  are  Hat  and  oval ; 
has  a  smooth  surface,  by  which  it  is  connected  will 
rorresponding  part  of  the  next  vertebra  abjve  or  below. 
The  upper  pair  (H)  are  set  must  widely  apart,  and  their  ar- 
ticulating surfac«s  are  concave  and  turned  inwards;  the 
lower  )>air  (9)  arc  nearer  together,  and  have  llieir  articula- 
ting surfaces  turni<(1  outwanls.  When  the  lumbar  veriebisa 
urt'  nut  loijether.  the  lower  processes  of  each  are  locked 
wiihm  the  upjier  procoises  of  the  one  next  b«low,  so  tha 
scuri-ely  any  lateral  or  rotatory  motion  is  in  tins  part  of  thi 


The 


8  K  E 

aide,  and  in  C  from  before  and  from  the  tame  Mv,  Life  the 
general  diancten  as  the  lumbar,  but  are  distinguished 
froia  them  by  tbe  fijUowing: — 

The  body  (I)  is  small  but  deep,  and  longer  ftom  before 
backwards  thaji  in  any  other  direction;  its  general  outhne 
is  heart-shaped ;  i(  has  at  each  border,  just  in  front  of  the 
attachment  of  the  UmintB,  a  shallow  depression  (3);  and 
when  the  verlebrB  are  set  together,  tbe  dcpreiauxis  on 
either  aide  of  each  adjacent  pair  form  one  cavity,  into  which 
the  head  of  one  of  Ihu  hbsCC  3)  i*  received  for  arliculalkm. 
The  laminn  are  broad  and  thick ;  the  vorlobral  fbramen  is 
oval  and  small.  The  spinous  process  (A)  ia  long  and  narrow, 
and  twojeets  obliquely  downward*;  those  of  adjacent  vcf- 
tebrs  are  imbricated  at  their  bases  (Pig.  B).  The  Irausrerse 
procea^as  (G)  are  long  and  directed  t»ckward<  as  well  at 
outwards;  each  of  ibem  (except  those  of  the  two  last  tene- 
brB>)  has  a  smooth  surhce  in  front  of  its  euter  extremilt,  by 
which  il  articulaiet  with  the  tubercle  of  the  correspond i tig 
tih.  The  articulalinc  proceaies  (7),  both  superior  and  ni- 
ferior,  are  equally  wide  apart;  the  former  hava  tlieir  tmooih 
turves  turued  backwaras,  the  latter  thein  forwards.  Tbe 
notches  and  foramina  ate  smaller  than  in  tbe  lumbar  ver- 

The  cervical  vertebrs,  of  which  one  is  reprMenled  in  the 
adjacent  cut,  as  seen  from  behind  and  above,  arc  dutin- 
guiibed  by  the  body  (3)  being  small,  broad,  andaballuw 


Fig.  S. 


and  wider  above  than  below.  In  its  upper  surface  also  it 
has  two  elevations  (1)  between  which  the  lo«erport  of  tbe 
vertebra  next  above  ia  received.  The  laminn  (3)  of  the 
arch  are  long  and  narrow,  and  enclose  a  large  somcwbat 
triangular  vertebral  foramen  (4)..  The  spinous  pixKess  i^ 
short  and  bifurcated.  The  transierte  procesaei  (fit  are 
short,  horiiontal,  and  bifurcated;  and  each  haa  a  furamen 
at  Its  base,  ibruugh  which  the  veilebral  artery  pasaea.  The 
superior  articular  processes  have  their  smooth  oval  surfacr* 
directed  backaarus  and  ipwarda,  and  they  receive  between 
them  the  inferior  proce^es  of  tlie  vertebra  next  above, 
vho*e  anicular  surfaces  are  turned  in  tbe  opposite  direction. 

vettebim  are  only  general:  ihey  aic  merged  at  llie  ev 
Iremes  of  each  set,  the  luwest  dorsal  being  very  like  the 
upper  lumbar,  and  the  upper  dorsal  like  the  lowest  cervical. 
Sume  single  vertebra),  moreover,  have  particular  characlcrt. 
Tlie  first  of  the  cervical  icl,  or  Atlas,  is  scarcely  more  than 
a  flat  ring  of  bone  with  two  long  transverse  processes,  too 
superior  artirutaling  processes,  with  Ijrgo  oval  concave  sur. 
faces  opposed  to  Ihuse  of  the  occipital  bone,  and  two  infi- 
rior,  With  large  flat  horiionlnl  surfaces,  which  arliculsie 
with  those  ot  the  second  vertebra.  By  the  former  joiiii  the 
chief  movements  of  dcpressiun  and  elevation  of  the  licail 
upon  the  neck  are  permilteil ;  by  the  lailer,  those  of  r..i.i- 
tiun.  The  second  cervical  vertebra  (named  axis,  or  V. 
dcnlnta)  has  a  lariie  pointed  process  which  rues  from 
the  upper  part  of  its  body,  and  is  enclosed  in  a  ring  foru'i-rt 
by  the  anterior  half  of  the  Atlas,  and  a  transverse  ligament 
passing  from  one  side  to  tbe  other  of  its  body.  Jo  this  rin^' 
the  process  of  the  axis  rotates  freely ;  or  rather,  tlic  Atlas. 
with  the  head  aiipporled  on  il,  moves  round  that  proci-- , 
and  upon  the  flat  superior  articulating  aurfares  of  the  axi>. 
The  seventh  cervical  vertebra  has  a  rcmarkablf  longspin"Us 
process,  to  which  is  attached  the  ligamcnliim  nuchip.  a 
■Imng  elattie  hand  for  the  support  of  the  head  when 
inclined  forwards,  but  vthich,  as  well  as  the  spinous  pto- 
eetses  of  all  tlie  adjacent  vertobm,  is  much  more  developeil 
in  aflimals  that  Diove  horiiontally  and  graie,  than  in  man- 
This  vertebra  isalso  marked  by  faaving  a  small  rib-like  pro- 
reaa  in  front  of  its  transverse  process ;  it  is  a  rudimenial  rib, 
and  is  analogous  to  the  cervical  ribs  of  scrnenta  and  m.-iny 
other  animals  in  whom  tbe  cheat  is  noro  elongated  than  in 
man.  The  first  and  the Ibraa  latt  ilonal  verlabrM  bate  sarli, 
ftt  tha  ttffw  UmUit  «f  tlw  body,  mahoH  tut  •ftkuUtivu 
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ftbdom«n  are  atttcbed,  and  which  serves  for  a  fisted  point 
towards  which  the  rihs  are  drawn  down  hy  those  muscles  in 
strong  expirations.  The  extremities  of  this  rim,  and  the 
anterior  and  posterior  edges  of  the  ilium,  into  which  it  is 
continued,  have  at  either  end  two  strong  projections  for  the 
attachment  of  muscles  of  the  thigh,  which  are  named  spinous 
processes.  In  Fig,  6,  3  it  the  anterior  superior,  ana  4  the 
anterior  inferior  spinous  process;  5  is  the  posterior  superior 
spinous  process,  and  6  the  posterior  infenor.  At  the  pos- 
terior part  of  the  inner  aspect  of  the  ilium  is  a.  rough  oval 
surface,  which  is  fixed  behind  that  at  the  back  of  the  sa- 
crum, with  which  its  fore  part  forms  the  sacro-iliac  sym- 
physis (see  Fig.  2).  From  the  upper  part  of  this  symphysis 
aline,  continuous  with  that  of  the  top  of  the  sacrum  and  the 
promontory  of  the  pelvis,  passes  in  a  curve  across  the  lower 
part  of  the  ilium  to  the  upper  and  inner  edge  of  the  puhes, 
along  which  it  is  continued  to  the  middle  line  at  the  sym- 
physis pubis.  This  line,  by  which  the  pelvis  is  divided  into 
an  upper  and  a  lower  cavity,  is  called  the  brim,  and  the 
space  it  encloses  is  named  the  upper  strait  of  the  pelvis  (see 
Fig.  2).  At  and  just  below  the  brim  is  the  thickest  part  of 
the  ilium ;  its  inner  surface,  which  is  opposite  the  acetabu- 
lum, is  smooth,  and  gives  attachment  to  muscles  of  the 
pelvis  and  thigh.  The  outer  and  back  surface  of  the  ilium 
(which  is  represented  in  Fig.  6,  b)  forms  the  haunch,  that 
is,  that  expansion  of  bone  which  is  felt  above  the  hip-joint. 
It  is  marked  by  curved  lines  for  the  attachment  of  the 
strong  fflutei  muscles  of  the  buttock,  and  of  the  ligaments 
connecting  it  with  the  sacrum  and  last  lumbar  vertebra.  At 
its  lowest  and  narrowest  part  it  swells  outwards,  and  is  then 
suddenly  and  deeply  hollowed,  to  form  the  upper  part  of 
the  wall  of  the  acetabulum.  In  this  cavity  it  is  united  with 
the  pubes  before,  and  the  ischium  behind,  by  tiat  surfaces, 
which  in  the  adult  bones  are  indicated  only  by  slightly  ele- 
vated lines  tending  to  the  deepest  part  of  the  cavity. 

The  ischium  is  the  bone  on  whose  lowest  part,  or  tuberosity, 
the  body  rests  in  sitting.  It  is  described  as  composed  of 
two  principal  portions :  a  body  (7),  consisting  of  the  tuberosity 
and  the  thick  strong  part  above  it;  and  a  ramus  (8),  which 
passes  from  the  tuberosity  obliquely  upwards,  forwards,  and 
inwards.  The  upper  part  of  the  body  is  united  to  the  lower 
part  of  the  ihum,  and  its  outer  and  anterior  surface  is 
deeply  hollowed  to  form  the  lower  and  back  part  of  the 
acetabulum.  At  its  posterior  and  inner  border  there  is  a 
strong  pointed  process,  the  spine  of  the  ischium  (9),  to  which 
one  of  the  main  ligaments  of  the  pelvis,  the  lesser  sacro-sci- 
atic,  is  attached.  Above  the  spine,  the  body  of  this  bone  and 
the  adjacent  posterior  border  of  the  ilium  as  far  as  its  poste- 
rior infenor  spinous  process,  are  cut  out  in  a  crescentic  form  ; 
they  thus  form  the  ischiatic  notch,  and,  with  the  ligamont 
jost  mentioned  and  the  outer  border  of  the  sacrum,  enclose 
an  oval  aperture,  the  great  ischiatic  foramen,  through  which 
thcri*  pass  from  the  pelvis  to  the  thigh  the  pyriform  muscle, 
and  the  gluteal,  ischiatic,  and  pudic  blood-vessels  and  nerves. 
Heiow  the  spine,  another  foramen,  the  lesser  ischiatic,  is  en- 
c'h/sed  l>etween  the  same  and  another  stronger  ligament,  the 
gr«*at  sacro'sciatic,  and  the  lower  part  of  the  body  of  the 
jar-hitjtn;  through  this,  together  with  some  vessels  and 
UKn*i%,  pasM^s  the  internal  obturator  muscle,  which,  on  its 
way  io  the  femur,  winds  round  a  smooth  oval  surface  on 
the  bsrk  of  the  tschiuro  directly  below  its  spine.  The  pos- 
terior thick  surface  of  the  body  is  rough  for  the  attachment 
»4  if)UM'lcs»  especially  those  of  the  ham-strings  which  form 
tK<'  g  filler  part  of  the  hark  of  the  thigh.  From  the  lowest 
I'dfi  of  the  tuberosity,  and  forming  an  acute  angle  with  it, 
»t»**'ttfU  the  ramuii,  wliich  at  its  anterior  extremity  (10) 
uri  '•'•  w.th  the  descending  ramus  of  the  pubes. 

'i  Ik*  piiK<*%  f'>rmH  the  anterior  part  of  each  os  innomina- 
f  um.  m-'i  IS  f-om^yned  of  a  body  (11),  and  a  descending  ramus 
Uih  '1  im;  b'My  »•  the  upper,  anterior,  and  larger  part.  At  its 
oiit4'r  rr.( rem. ty  tt  articulates  with  the  ilium  iust  below  the 
tthUf.'H  u'A  inferior  spine,  from  which  it  descends  in  an 
mo  i^<  otie  'urve,  o%-er  winch  the  iliac  and  psoas  muscles, 
Um*  n,.'-f  irf«M;U,  and  one  of  the  principal  nerves  of  the 
Hi  /l^  pi»*s  U. death  the  rrural  arch.  Its  outer  end  is  faol- 
l';ift<'l  to  form  part  of  tlie  acetabulum.  The  horizontal  part 
i4  tl»M  \^Ay  h;is  a  s^^riieuhat  pyramidal  form  with  three 
$^\>n  Al^ng  it*  posterior  ana  upper  border  is  the  line 
Mio<  b  f  Hilts  nart  of  the  brim  of  tlic  pelvis.  Near  the  ter- 
li»ii««i  oo  of  ilii«  line  1*  an  elevation,  the  lupine  of  the  pubes, 
'  f  f..<  bi  :(i'!iti)erfl  of  one  rnd  of  the  rrural  arch,  the  strong 
«i.Mit  alreail)  meniioiied,  whoso  other  end  i%  fixed  to  the 
ru'^  •li^.rtor  «!>  ne  of  the  ilium.    The  inner  ends  of  the 


bodiei  of  the  two  pnbio  bones  are  opposed  by  flat  ovi)  tur* 
faces,  which,  with  ligaments  and  a  strong  intermediate  rar^ 
tilage,  form  the  symphysis  pubis.  From  oelow  and  the  side 
of  this,  the  ramus  descends  outwards  and  backwards  to  meet 
the  ascending  ramus  of  the  ischium,  with  which  it  forms  one 
flat  and  thin  beam.  Between  these  rami  below,  the  body  of 
the  pubes  above  and  on  the  inner  side,  and  the  meeting  of 
the  pubes  and  ischium  at  the  acetabulum  on  the  outer  side, 
is  an  oval  aperture,  the  foramen  ovale  or  obturatorium(13), 
which  in  the  recent  body  is  nearly  closed  by  the  obturator 
ligament,  and  of  which  the  borders,  as  well  as  the  lurfares 
of  the  ligament,  give  attachment  to  the  two  obturator 
muscles,  which  thence  proceed  to  the  back  of  the  thigh-bone, 
which  it  is  their  office  to  rotate  outwards.  The  space  in- 
cluded between  the  rami  of  the  pubes  and  ischia  on  either 
side  and  in  front,  and  the  great  sacro-sciatie  ligament^ 
passing  from  both  borders  of  the  sac  rum  and  coccyx  to  the 
tuberosities  of  the  ischia,  behind,  is  named  the  lesser  aper- 
ture or  strait  of  the  pelvis.  The  meeting  of  the  two  rami 
in  the  middle  line  makes  the  angle  of  the  pubes. 
•  The  general  purposes  served  by  the  pelvis  are — ^to  support 
the  abdominal  viscera,  to  enclose  and  guard  those  in  its  own 
cavity,  to  give  insertion  to  muscles  of  the  abdomen,  back, 
and  thighs,  and  to  be  such  an  intermedium  between  the 
rest  of  the  trunk  and  the  lower  limbs  that  the  latter  may 
move  freely  and  yet  firmly  support  the  body.  For  the  three 
first  of  these  purposes  its  adaptation  is  obvious.  For  tie 
last,  the  pelvis  is  fitted  by  its  posterior  half  forming  an  arrh 
on  whose  summit  the  spine  is  supported,  and  whose  pillan* 
rest  on  the  heads  of  the  thigh  bones.  Of  this  arcn  tie 
sacrum,  impacted  between  the  ilia  and  held  firmly  hy  tl  e 
ligaments  of  the  symphysis,  forms  a  kind  of  key-stone,  fitted 
tightly  enough  to  bear,  through  the  medium  of  the  ^pine. 
the  weight  of  the  trunk  and  of  great  additional  burder.v 
The  pillars  of  the  arch  are  terminated  by  the  acetabuU, 
which  rest  on  the  femora;  and  the  direction  in  which  the 
weight  is  thus  transmitted  from  the  sacrum  to  the  thighs  w 
that  in  which  the  strongest  and  thickest  part  of  the  ilium 
(in  the  line  of  the  brim  of  the  pelvis)  is  placed.  Each  ace- 
tabulum forms  part  of  a  sphere  hollowed  out  at  the  meeting 
of  the  three  component  bones  of  the  os  innominatum.  Its 
depth  is  increasea  at  the  upper  and  back  part  (where  the 
chief  pressure  falls)  by  the  swelling  out  of  the  ilium ;  and 
all  round,  by  the  cotyloid  ligament,  a  band  of  tough  fibrous 
tissue,  by  wnich  the  bone  is  bordered.  It  in  a  measure  en- 
velopes the  head  of  the  femur,  which  is  fitted  into  it  air-ti;;hr. 
and  so  closely  that  even  after  all  the  ligaments  are  removed, 
they  cannot  without  much  force  be  separated.  In  the  d  y 
bones  however  the  border  of  the  acetabulum  is  not  a  com- 
plete circle ;  there  is  a  notch  where  the  ischium  and  pub. « 
meet  at  the  fore  and  lower  part,  to  which  the  round  lign- 
meiit  is  in  part  attached.  The  head  of  the  femur  thi:i 
moves  in  the  freest  manner  in  the  acetabulum  by  a  perfe<  t 
ball-and-socket  joint;  and  if  the  thigh-bones  be  fixed,  t!)e:i 
it  is  by  the  rolling  of  the  pelvis  on  their  heads  that  the  b<Mly 
is  swayed  en  masse. 

The  particular  circumstances  in  the  structure  of  X\u* 
pelvis  which  are  especially  adapted  to  the  erect  posture.  su<  i 
as  its  hollow  expanded  sides,  the  oblique  direction  of  it* 
cavity,  its  width,  the  strength  and  position  of  the  tuberosiiii*^ 
of  the  ischia,  &c.,  are  described  in  the  article  Man.  h* 
relation  to  gestation  and  parturition  may  also  be  her>- 
omitted,  except  to  say  that  it  is  in  reference  to  ita  share  >  i 
these  processes  that  the  pelvis  is  larger  in  all  its  dimeii^io:  > 
in  women  than  in  men. 

The  last  main  division  of  the  trunk  is  the  Chest  vc 
Tborax,  composed  of  the  dorsal  vertebrae  behind,  the  ster- 
num in  front,  and  the  12  ribs  and  their  cartilages  on  cither 
side.  (See  Fig.  7.)  All  the  ribs  articulate  with  the  bpinr. 
but  only  the  7  uppermost  on  each  side  have  distinct  roii- 
nections  with  the  sternum ;  these  are  therefore  called  True 
ribs,  and  the  five  lower  on  each  side  False  ribs.— Of  tlM>n 
last,  the  3  upper  have  their  cartilages  united  before  tht  > 
reach  the  sternum ;  and  the  two  lower,  which  are  sometime- 
called  floating  ribs,  have  short  cartilages  which  are  not  a' 
tached  to  the  sternum  at  all. 

In  each  of  the  greater  number  of  the  ribs  there  are  a  ar«<i. 
a  neck,  a  tuberosity,  an  angle,  a  body  or  shaft,  anu  a  carti- 
lage. The  head  is  that  part  which  articulates  wim  the  \cr  - 
tebral  column.  It  is  larger  than  the  neck,  and  it^  articu- 
lating surface  has  a  somewhat  oval  outline,  and  i  *  divided  int  u 
two  paru  by  a  transverse  elevation.  This  elevai ^  line  cor ii- 
sponds  to  the  intervertebral  cartilage,  towhica  itisnflixe.l 


by  a  ligament.  The  motion  permitted  at  ihe  joint  helween 
the  head  of  the  rib  and  ths  border  of  each  of  the  Tertebrtu 
next  above  and  below  it  ii  not  extensive ;  but  it  a  tufGcient 
to  give  the  body  of  each  rib.  vhich  has  the  relation  or  a  long 
lever  to  ibe  joint  as  a  fulcrum,  a  wide  aneep  outwarda  and 
upmrda  in  the  act  of  deep  inapiralion.  Proceeding  onwardi 
from  the  head,  and  passing  over  the  neck,  which  is  the 
smallest  and  roundest  part  of  the  rib,  the  next  object  ii  the 
tubercle,  an  elevation  on  the  poatetior  lurtace,  by  which  the 
rib  is  articulated  with  the  end  of  the  Iransvene  process  of 
the  vertebra  next  below  it.  Farther  outward  is  Ihe  angle, 
an  oblique  projectin;;  line  at  which  each  rib  turns  somewoat 
more  upwards  and  becocnes  flatter.  The  remainder  of  the 
rib  is  iti  shaft.  This  is  Ihin  and  flat;  its  surfaces  are  both 
nearly  smooth,  the  outer  being  ilighlly  convex,  the  inner  as 
alighily  concave;  Ihe  upper  edge  is  rounded;  the  lower 
(which  IS  also  directed  somewhat  outwards)  is  sharp,  and, 
from  the  angle  inwards,  is  grooved  on  its  Inner  aspect,  where 
the  inlercostal  vessels  end  nerves  lie.  The  end  of  the 
osseous  part  of  each  rib  has  a  rough  surface,  to  which  is 
adapted  one  end  of  the  costal  cartilage,  of  nliicb  the  other 
end  (except  io  the  instances  already  mentioned)  is  attaclied 
to  the  sternum.  The  coital  cartilages  have  each  the  same 
general  form  and  direction  aa  Ihe  part  of  the  rib  to  which 
I  hey  are  appended ;  they  may  be  regarded  as  mere  prolonga- 
tions of  th£  ribs,  the  purpose  of  their  being  carlitaginous 
instead  of  bony  beinf;  ihat  of  giving  more  elaslicily  Io  the 
walls  of  the  chesL  Each  of  them,  except  the  first,  is  arli- 
Gulated  with  a  slight  capscity  of  motion  to  a  depresaiun  on 
Ihe  border  of  Ihe  sternum. 

The  direction  of  Ihe  body  of  the  rib  is  first  downwards 
and  backwards,  forming  an  arc  of  a  small  circle,  to  the 
angle,  at  or  near  which  it  seems  twilled  on  itself,  and  then 
sweeps  round  forwards  and  a  lillle  upwards  in  the  are  of  a 
lai^cr  circle.  The  dislance  from  the  head  to  the  part  at 
wliifh  this  change  of  direction  takes  place,  is  greater  in  the 
lower  than  in  the  upper  ribs,  and  in  the  same  progression  is 
gradually  increased  the  obliquity  of  the  ascent  of  the  carti- 
lages towards  the  sternum.  The  length  of  Ihe  ribs  and 
their  cartilages  together  becomes  regularly  greater  from 
llie  (irat,  that  is,  the  uppermoat,  Io  the  seventh  or  eigthlh, 
tho  rest  become  gradually  shorter,  especially  in  their  os- 

Soute  of  Ihe  ribs  have  particular  characters  in  which  they 
deviate  from  the  eenetal  description.  The  heads  of  the 
first,  eleventh,  and  twelfth,  have  but  one  articular  surhce. 
heini;  each  connected  with  bnt  one  vertebra;  the  first  and 
twelfth  have  no  angles,  ihe  second  and  eleventh  scarcely 
any.  The  first  forms  nearly  ihe  half  of  a  circle  of  a  very 
small  radius  compared  with  those  of  ihe  ribs  below  it;  its 
surfiices  are  horiiontal ;  the  upper  is  marked  by  two  erooves 
over  which  the  subclavian  arte^  and  vein  pass,  and  by  an 
impresiiion  between  ihera  to  which  the  anterior  scalenus 
muscle  is  attached;  the  lower  surface  ha^  no  groove;  the 
sternal  end  is  very  broad ;  the  head  is  small.  The  second 
rib  presents  charactera  intermediate  between  those  of  the 
firsl  and  ihose  of  the  true  ribs  below  it 

The  Slemum,  or  breast  bono,  is  single  only  in  the  adult ; 
in  youth  it  is  composed  of  at  least  two  pieces  (of  which  the 
upper  (Fig.  T,  A)  is  named  manubrium),  and  in  the  fcelus 
of  many  more.  Considered  asonebone,  its  form  is  elongated, 
broader  and  thicka  above  than  below,  where '' 
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a  long  narrow  proceu,  which  is  generally  cartilaginous,  and 
is  named  the  ensiform  or  xiphoid  cartilage  (B),  The  an- 
terior surface  of  Ihe  sternum  is  marked  by  four  transverse 
lines  (3,  4,  i,  G)  which  indicate  the  dirisians  between  tho 
Ave  principal  ports  of  which  it  is  composed.  These  marks 
are  repealed  on  the  posterior  surface.  Along  its  borders 
there  are  (proceeding  from  above  downwards),  first,  at  each 
of  the  angles  between  its  upper  and  lateral  edges,  a  sliallow 
depression  (1)  into  which  the  extremity  of  the  clavicle  is 
received ;  then  immediately  below  this  an  oval  depressed 
surface  (2)  to  which  the  earlilage  of  the  first  rib  is  E.ted ;  and 
lastly,  along  each  side  six  other  similar  surfaces  separated 
by  notches  with  which  the  cartilages  of  the  six  fLillowing 
ribs  articulate.  Of  theae  six,  the  four  upper  are  placed  at 
the  ends  of  tho  transverse  lines ;  so  that  each  of  the^e  ribs 
arliculates  at  its  sternal  end  with  Iwo  pieces  of  the  slernum, 
just  as,  at  its  other  extremity,  it  arliculales  with  two  ver- 

The  general  structure  of  Ihe  chest,  and  its  adaptation  Io 
the  movements  of  breathing,  the  most  important  function 
in  which  il  is  particularly  engaged,  are  described  in  llie  ar- 
ticle Rk?P1  RATION. 

Tho  Bonea  of  llic  Sliull  are  dividcil  into  Ino  chief  ECU, 
fig.  8. 
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llin^  of  the  Cranium,  or  raae  for  the  brtin,  and  those  or 
the  Face.  They  are  represented  in  the  annexed  sketches 
separated,  yet  in  Ibeir  natunl  relalive  position*,  io  thri'e  diT 
fuceiit  aspects :  in  Fig.  S,  u  seen  frora  the  froDt ;  in  Fi^.  9, 
Rs  Men  in  proHle ;  i[i  Fig.  10,  &s  seen  when,  afler  removing 
the  top  of  the  ikuU,  one  look:<  from  above  upon  the  bottom 
of  its  interior 

Fig,  9. 
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ither  side  of  it  are  Bxed  parti  of  (he  upper  j»«.  knd  in 
the  middle  the  na»al  bones,  vhich  ml  brhind  on  a  pii^rt< 
called  the  nasal  spine  (3).  At  the  outer  eiircmilr  of  carli 
orbilal  atch  is  the  external  angular  pcoceas  (4,  4),  and  at  the 
r  exlremity  the  inlernal  angular  pruccM  (4.  J);  ihu 
former  is  aniuiilatcd  with  the  malar,  the  laiicr  wiih  the  up- 
per iaw  and  lacrjm^t  boties.  Near  the  inlernal  pt«cc«s  is 
the  Siipm-orbiial  Foramen  or  notch  (6,  ii,  ihroui^h  which 
the  frontal  i-csscis  and  nerve  pau  from  Ibe  orbit  lo  ilit^ 
forehead.  Just  aboTe  it  and  by  its  tide  is  ■  rounded  i'le\  a- 
1.  the  fronlal  prolubersnce  (7),  wliich  marks  the  siii.a- 
1  of  llie  subjacent  frontal  tinuaes,  air-eavuies,  bemcu 
the  two  layers  of  which  the  bone  is  compo«.-d.  They  vury 
much  in  aire  in  difTcrenl  person*,  and  eommunii-aie  n.iii 
the  iiilerior  orihe  nore.  On  eillier  side  of  the  middle  lii.ir. 
and  extending  above  the  orbilal  rtdee.  the  surface  of  thi^ 
bone  it  a!;nln  elevated  in  the  ■uperciliar)'  ridge  (b,  ni.  i.t. 
arclicd  prominence  behind  the  eyebrow.  The  restof  this 
anterior  surface  is  smooth  and  even,  but  in  dilTerent  por>uii> 
its  form  is  as  varied  as  that  of  any  other  feainre.  On  eill..  r 
side  it  lerminates  rather  abruptly  with  a  curved  bolder  cm, 
which  forma  the  front  boundary  of  the  Temporal  fu*>a  ( liii. 
and  behind  which  there  is  a  smooth  sutfece,  Lo  whicik  tliu 
Cure  pait  of  the  leiiiporal  muscle  is  attached. 

Fig.  1 1. 
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Tli»  tloiiM  of  the  Ctitni'tRI  lire,  the  Fronlal  (dl,  itie 
rurlf-lal  Ifr),  the  t«uTcm|iaful  (r),  the  Oicipilal  (rl),  the 
Siihunoidlc),  lheKlhmo.dl/);  those  of  ihH  face  ire,  the 
twj  NsKil  Iff),  tile  litii  superior  Ma\illar)>,  or  utip«t -law- 
bones  (A),  Ihc  iwo  Piilsio,  thu  two  Malar  (t).  Uie  two  Ltcry- 
in:\\IJi.  Ihe  lt>n  iiircrmrlurbilidteil,  tile  Vomer  (A),  Htld  the 
iiilloiiirMJ^illaryCO. 

The  riuiilal  boiic  tFig.  11,  a.  b)  f^rmi  the  Rirellcad  and 
the  Tuuf  tif  the  oibii.  The  fiuiit  or  fractal  )iortmtl  fai  the 
liri;cr.  lt<  interior  turfare,  tvliicli  is  repitsenled  In  Ffg.  a, 
h  r<.i>veK  anil  -iniooth  :  It  i*  hounded  bilow  bt  t*a  archi-d, 
ll.i'-h,  nivl  rouiidwl  b.,r.lir«.  n-jiaiatcd  by  a  riiii;:h  notch  in 
the  mi.l.llu  liu.;.  The  h  iideiA  11,1)  aie  called  ihc  urbiial 
«icli(-.or  ri.lHM,  and  Ihey  foiiO  the  From  ami  prominent 
part  of  the  orl  iis.  The  nuieh  {2)  ii  hinied  llie  hatal  iraicb ; 


The  posterior  or  cerebral  surface  of  the  Fronlal  bone  iFig. 
1,  iii  IS  concave.  Along  ihe  middle  line  there  is  a  br-^  I 
Kroove  ( 1 ),  in  which  a  pari  of  the  longitudinal  sinus  [Bit.«i  >  j 
lies;  and  at  the  fore  and  lower  end  of  this  a  ridge,  towh.ih 
a  nrocesa  of  dura  mater  called  the  falx  i*  alladied.  Tiia 
ridge  ends  at  a  hole  named  the  Foramen  ci»cum.  The  reit 
of  thif  surface  is  marked  by  depressions  ond  ridges  Diiiil); 
)  llie  convolutions  of  the  surface  of  the  brain. 

The  orbital  portions  (b.  3,  3,)  of  the  frontal  bone  ar«  il  in 
plates  extending  almost  horizonlally  backwanls  fiom  ii.u 
orbilal  arclies.  Between  (heir  inner  holders  is  a  spatx',  ibi- 
ethmoid  notch,  into  Hhich  (he  e(hmoid  bone  BLi,  and  ju-t 
interior  (o  which  are  the  apertures  (4,  4)  leading  into  (he 
frontal  sinuses.  The  under  surface  of  each  plate  is  con- 
I,  smooth,  and  even  ;  and  has  at  ita  outer  and  fore  part  3 
shallow  depresiiion,  in  which  the  lachrymal  Rland  is  loJ(;t-d. 
and  at  its  niner  and  fore  pari  a  marklo  whirh  (he  pulley  if 
the  Irochloeris  muscle  of  the  eve  i*  attached.  The  up)>cr 
surface  is  marked  in  correspondence  witli  the  irregular  it  x-i 
of  the  under  part  of  the  auleriur  loba  of  the  brain,  which 

The  poslurior  and  upper  margin  of  (be  fronlal  bone  (b.  i, 
}  is  Joined  by  ihe  coronal  suture  (o  the  two  parietal  bones; 
lid  It  is  cut  obliquely  in  kucIi  a  manner  that  it*  edges  rv-t 
upon  theirs  above,  and  (faeitt  ovorbp  i[4  beluw.  The  lower 
pait  of  this  tnargiu  i«  coTeied  hf  tbu  alB  of  (Im  spheuuij. 
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where  the;  nw  into  th«  ttapiml  fi»se.    TbB  franlal  U 

usuBlIf  ID  the  ftduU  □dI}'  «  iingU  tMUe,  campowd  (u  ail  the 
bones  in  the  miilille  plane  of  the  skelelon  are)  of  two  equal 
and  sirailBr  halvsi;  theM  are  developed  aeparately,  and 
iliey  somelimei  remsia  uodivided  by  s  conlinualiba  of  the 
EDgitial  sulufo  which  passes  from  between  the  two  parietal 
Etraight  down  the  middle  of  the  fh>ntal. 

Pfg.  la. 


The  construction  of  the  Parietal  bones,  wbich  fona  all 
the  upper  and  middle  part  of  the  ektifl,  is  very  simple.  In 
Fig.  12  ftt  a  the  exterior,  and  at  b  ibe  interior,  of  the  right 
parietal  is  represented.  They  are  quadrilateral,  and  of  nearly 
equal  thickness  throughout.  The  outer  convex  surface  ig 
everywhere  smooth,  except  at  its  bwer  border  (1),  where 
it  is  overlapped  by  the  Temporal  bone  in  the  squnmaus 
suture,  and  just  above  this  part,  nhere  there  U  a  slight 
nrclied  ridge  (2),  for  the  atlachment  of  a  portion  of  the  tera- 
pornl  muscle.  The  inner  concave  surface  has  impresaiuna 
of  the  cerebral  convolutions,  and  a  deep  branrbiiig  groove, 
which,  beginning  at  the  fore  and  lower  angle  (3),  £ence  ra- 
milies  difTusety.  It  lodees  the  middle  meningiial  artery  of 
t  lie  dura  malcr.  [BrainJ  Along  the  upper  boruer  is  a  broad 
ttliallow  groove  (4),  which  lodges  part  of  the  longitudinal 
sinus,aiidiscontinuouswiththaton  the  interior  of  the  fronlal 
bone.  The  border*  of  the  parietal  bonea  are  all.  except  the 
lower,  deeply  and  irregularly  ijidented;  and  by  ihe  dove- 
tailing of  such  irregular  leetb,  they  form,  with  the  frontal 
lione  in  front,  the  coronal  suture,  with  the  occipital  behind, 
t  lie  lambdoidai,  and,  in  the  middle  line  at  their  own  meet- 
ing, the  sagittal. 

The  Temporal  Bones  (Fie.  1 3,  ai  seen  from  without)  are 
))1ared  in  (he  middle,  lateral,  and  inferior  parts  of  the  skull. 
They  present  each  three  distinguishable  parts,  which  in  the 
ftetua  are  separated:  namely,  a  Squamous  portion  (1), 
which  furms  the  middle  of  the  side  of  ihe  skull ;  a  Mastoid 
poriion  r2),  which  forms  the  thick  protuberance  that  may 
lie  foil  hehind  the  ear ;  anda  Petrous  portion  <not  visible  in 
Ftf;.  13,  but  in  Fig.  10  marked  a),  which  passes  from  the 
lower  part  of  the  squamous  forwards  and  inwards  in  the 

FSg.  13. 


base  of  the  vkull.  The  squamous  bone  or  portion  has  a 
rou  iidish  form.  lt«  upper  edge  covers  in  the  lower  border 
of  the  parielil.    Ita  •xtarioi  surfac*  U  iiDoMh,  Btid  give* 
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attachment  to  some  of  the  temporal  muscle.  At  the  binder 
part  of  its  lower  border  is  an  ovol  aperture  (3),  leading  to 
the  meatus  auditorius  externus  [Ear],  a  passage  which 
goes  forwards  and  inwards  to  the  tympanum  in  Ibe  interior 
of  the  petrous  portion.  Immediately  anterior  to  this,  and 
under  the  fore-part  of  the  bone,  ia  the  Glenoid  cavity  (4),  a 
deep  transversely  oval  hollow,  with  which  the  condyle  of 
the  lower  jatr  is  articulated,  and  behind  which  is  a  narrow 
chink,  the  Fisaura  Glascri,  separating  it  from  a  strong 
ridge  which  runs  alonjj  the  upper  surface  of  the  pntrous 
bone.  In  front  of  the  glenoid  cavity  b  a  prominence,  which 
forms  its  border,  the  Tuber  articulare  (5)  ;  and  from  its  outer 
part  there  proceeds  horizoi)tal1y  forwards,  as  if  springing 
from  the  tuber  and  two  other  slightly  elevated  lines  running 
bockwarils,  a  long  narrow  portion  of  bone,  the  Zygomatic 
process  (G).  the  enlarged  end  of  which  joins  a  short  process 
of  the  malar  bone  to  form  the  zygoma,  an  arrh  beneath 
which  the  temporal  muscle  plays,  and  whose  size  and 
strength  are  generally  in  direct  proportion  to  those  of  that 
muscle,  and  to  the  force  with  whidi  the  lowerjaw  is  worked 
in  gnashing  with  the  teeth. 

Behind  Ihe  meatus  auditorius  is  the  isosloid  portion.  It 
is  prolonged  downwards  in  a  strong  conical  projection,  the 
mastoid  process  <7)  giving  insertion  to  muscles  upon  and  just 
above  it,  and  of  which  the  interior  is  occupied  by  nume- 
roug  celts  communicating  with  the  cavity  of  Ihe  tympanum. 
Behind  and  within  the  mastoid  process  is  the  digastric 
groove,  to  whioli  the  muarle  of  the  same  name  is  attached ; 
and  farther  back  another  more  shallow  groove  for  the  tra- 
chelo- mastoid  muscle. 

The  cerebral  surface  of  the  squamous  portion  has  a  very 
obliquely  cut  and  groved  upper  border,  which  articulates 
with  the  lower  bolder  of  the  paiietal  bone.  On  Ihe  same 
surface  of  the  mastoid  portion  ia  a  deep  fossa,  which  lodsos 
part  of  the  lateral  sinus.  Both  aro  marked  by  the  impres- 
sions of  the  brain. 

The  Petrous  process  or  portion  of  the  temporal  bone 
(FiS-  10,  c),  has  received  its  nonie  from  the  peculiar  hardneaii 
of  its  tissue.  It  has  the  form  of  an  irregular  three-sided 
pyramid,  directed  from.j;ilher  side  forwards  ami  inwards, 
and  fitting,  at  the  base  of  the  skull,  into  the  angle  left 
between  the  sphenoid  and  the  oceipilol  bones  fe  and  rf). 
Its  base  ia  affixed  to  Ute  interior  and  lower  part  of  tiie 
squamousbone;  its  summit  fits  in  the  apex  of  the  angle 
just  mentioned.  On  its  posterior  surface  the  most  ])ro- 
minent  object  is  the  oval  aperture  of  the  meatus  audiioriua 
internus,  the  passage  leading  to  Ihe  internal  ear,  and  tra- 
versed by  the  auditory  ana  the  facial  nerves.  On  the 
anterior  surface  there  are  a  shallow  groove  leading  to  a 
small  hole,  through  which  the  Vidian  nervo  and  blood- 
vessels  pass,  a  slight  hollow  on  which  IheGasserlan  gan{;lioi) 
of  Ihe  filth  pair  of  nerves  lies,  and  a  prominence  which 
indicates  the  position  of  the  superior  semicircular  canal  of 
the  ear.  On  the  inferior  surracc,  which  is  placed  outside 
the  skull,  there  are  aeen,  at  the  posterior  and  outer  border, 
B  deep  fossa  (the  Jugular),  in  which  the  upper  part  of  the 
internal  jugular  vein  is  lodged;  before  and  on  the  inner 
side  of  this,  and  separated  from  it  by  a  prominent  ridge,  a 
large  oval  aperture,  through  wbich  the  internal  cnroiid 
artery  passes  into  a  tortuous  canal,  whose  other  extremity  is 
at  the  very  apex  of  the  bone;  between  the  jui^ular  fossa 
and  the  mastoid  process  a  hole,  the  Stylo-inastoid  foramen, 
through  which  the  facial  nerve  passes  on  its  way  to  the  bee, 
after  penelrating  Ihe  bottom  of  the  meatus  auditorius  in- 
ternus ;  and  just  anterior  to  this,  a  long- pointed  process,  the 
Styloid  (8),  to  which  several  muscles  and  ligaments  are 
attached,  and  whose  base  is  surrounded  by  an  irregular 
sharp-edged  elevation,  the  Vaginal  prooeas  (9). 

The  anterior  border  of  the  petrous  bone  is  articulated  with 
the  posterior  port  of  the  ala  of  the  sphenoid,  leaving  an 
intermediate  space,  named  foramen  lacerum  medium  :  the 

Cterior  border  is  similarly  united  with  the  aide  of  liie 
ilar  process  of  the  occipital  bone,  leaving  another  space. 
the  fommen  lacerum  posterius,  through  wliich  '.he  interned 
jugular  vein  and  the  nerves  of  the  eighth  pair  pass.  Near 
the  angle  where  the  anterior  border  joins  the  squamous 
bone  is  an  irregularly  shaped  aperture,  to  wbich  the  carti- 
laginous part  of  tht  Bustachian  lube  is  affixed. 

The  small  bones  of  the  inleinnl  Ears,  and  all  the  other 
parts  of  the  organ  of  Hearing,  whidi  lie  wiihin  and  near 
the  petrous  bono,  are  already  described.   [Ear,! 

TliB  Occipiial  Bone  {Fig.  14  is  a  view  of  the  inlemal 
surface)  form*  the  posterior  and  lower  port  of  the  middle  of 


tlio  skull,  a  portion  being  ftt  the  outer  vail  and  a  porlk 
tliu  boM!.  Its  lower  and  anterior  part  is  narrow,  ami  1: 
i-oiigli  Kurface  (1)  in  front,  nhich  is  united  with  the  body  of 
tbc  sphenoid  bone.  Viewing  it  at  il*  internal  surrace,  it 
pceieiils.  OS  one  proceeds  from  this  surface  backwards  anil 
upwnrds,  a  snioolh  hollow  surface,  which  gradually  widens, 
and  is  limited  behind  by  a  large  oval  opening.  The  surface 
('■)  is  that  of  the  Basilar  Process,  in  wliich  the  medulla 
oblongata  and  pons  Varolii  [Bhai:<]  rest;  the  aperture  (3) 
IB  (he  Foraincu  magnum,  ihrungh  which  ihe  medulla  passes 
inio  tlie  spiniU  canal,  where  it  is  continued  into  (he  spinal 
cord.  By  (bo  sides  of  (liis  foraraen,  near  where  ibe  basilar 
procesi  joins  (he  back  and  expanded  part  of  (lie  bone,  there 
are  four  foiamina,  two  on  either  side,  the  an[erior  and 
posterior  c^indyloid  foramina,  of  which  the  anterior  traiiamit 
■lie  hyuoglitssal  nerves,  on  whicii  the  motions  of  the  tongue 
depend,  and  the  latter  give  (lassage  to  veins  cocnmunicallng 
with  the  vertebral  veins.  Opposite  the  fore  part  of  (be 
fotainen  magnum  the  basilar  process  suddenly  uidens  into 
(he  grea(er  portion  of  the  occipital  bone,  which  forms  the 
bucL  of  the  bead.  In  this  part  are  four  large  hollows 
<4,  4, 3,  5),  of  which  the  two  upper  lodge  the  surfaces  of  the 
posterior  lobes  of  (he  cerebrum,  the  two  lower  those  of  the 
lubes  of  the  cerebellum.  They  arc  separateil  by  two  ridge*, 
wbii'h  bisect  each  other  at  nearly  right  angles.  The  upper 
part  of  that  which  runs  vertically  has  attached  to  il  a  portion 
of  tho  falx  raiyor,  and  to  its  lower  part  is  affixed  iQe  faU 
cerebelli;  (hat  which  runs  transversely  gives  insertion  to 
the  back  part  of  the  tentorium  cerebelli,  whose  anterior 
borders  are  Bxed  to  the  upper  angles  of  (he  petrous  bone. 
By  these  ridges  are  broad  shallow  grooves,  which  lodge 
part*  of  the  sinuses  of  (he  brsin.  By  the  upper  half  of  (ho 
verdcal  ridge  is  the  BXtremi(y  of  the  longitudinal  sinus,  the 
grooves  fur  which,  in  the  frontal  and  parietal  bones,  are 
already  mentioned,  and  which,  at  the  In[ernal  Occipi(al 
spine,  where  (he  ridges  bisect  each  other,  meets  the  inferior 
longitudinal  and  other  sinuses,  to  form  what  is  named  the 
Torcular  Hcrophili,  their  common  point  of  meeting.  From 
this  thare  proceed  the  two  lateral  sinuses,  which  run 
above  the  transverse  ridge  on  either  side,  then  cross  over 
Ihe  posterior  inferior  angle  of  each  of  the  parietal  bones, 
then  lie  for  a  short  distance  on  the  inside  of  the  mastoid 
portion  of  the  temporal,  from  which  they  pass  through  the 
foramen  bcerum  posterius  by  a  special  aper(ure,  marked  by 
a  deep  natch  in  the  border  of  the  occipital  bone,  near  Ihe 
angle  (6),  which  separates  Ihe    basilar  from  the    other 

Tho  inferior  and  outer  surface  presents  on  Ihe  basilar 
process  numerous  irregularities,  from  which  the  back  part 
of  (he  pharynx  is  suspended,  and  into  which  certain  mus- 
cles and  ligaments  of  (he  front  of  the  spina  are  inserted. 
Tho  foramen  mngnum  has  here  an  even  and  grouniled  bor- 
der ;  and  by  its  sidi's  two  elevations,  each  with  a  smooth  con- 
vox  oval  surface,  whose  larger  axis  is  directed  forwards,  in- 
wards, and  downwards;  these  are  (be  Condyles,  by  which 
Ihe  occipital  bone  articulalei  moveably  with  the  first  verte- 
bra of  (ue  spine.  Near  these  also  ore  (he  outer  oriRces  of 
the  anterior  and  po^iloriar  condyloid  foramina,  and  aruund 
Ibem  very  rough  surfaces  for  the  insertion  of  ligaments  and 
muscles.  On  the  outer  surface  of  iho  expanded  posterior 
pordoti  of  the  bone  are  three  ridges,  one  of  which  pastes 
from  (he  border  of  Ihe  foramen  magnum  backwards  and 
upwa[>U  in  ctirrespoiidence  with  (he  internal  vertical  ridge, 
■nd  is  cru^unl  on  its  way  by  two  transverse  arched  ridges. 
At  the  croi^mg  of  ihe  upper  of  thoio  two  is  a  sharp  promi- 
nence, (he  occipital  spine  or  pra(uberauce.    The  two  tram- 


upper  and  lateral  bordert(7)  of  (he  Occipital  bone  are 
deeply  toothed,  and  form  the  Ijimbdoidal  Suture,  with  the 
parietal  bonei  above  and  the  mastoid  below.  In  the  cour>e 
of  this  suture  (here  occur,  more  olUn  than  in  that  of  any 
other,  insulated  portions  of  bone,  of  various  liie  aikd  form, 
called  Ossa  Wormiana,  surrounded  by  margins  toothed  as 
in  the  regular  line  of  suture. 

The  Sphenoid  Bone  (  J^;.  |0,  e)  is  placed  in  the  middle 
of  the  base  of  (he  skull,  and  has  a  very  complicate  furin. 
Fig.  IS,  a,  gives  a  front,  and  b.  a  back  and  upper  view  of 
it.     Its  principal  parts  are  described  as  a  body  (I,  1),  (wo 
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Greater  Alio  (2.  2),  two  Lesser  Alio  (6,  3,  3).  and.  on  enh 
side,  two  I'teryeoid  Processes  (a,  i,  -1).  Tlic  bmly  is  (be 
central  part,  and  has  somewhat  the  fonn  of  a  hollow  riil>e. 
Chief  part  of  its  upper  or  cerebral  surface  is  hollowed. 
forming  what  is  called  the  Sella  Turcica  lb,  4),  and  judging 
Ihe  piluitarv  gland.  [Bbmn}  It  is  bounded  a(  lis  four 
corner*  by  blunlly  pointed  prominences  called  Ctinoid  Prv 
cesses  (see  Fig.  10),  to  whii'h  prolongations  of  dura  mater 
are  attached.  Between,  and  a  little  in  front  of  Ihe  two  an- 
terior of  these,  it  a  level  surface  {b,  5)  on  which  the  com- 
missure of  (he  optic  nerves  rests,  and  which  has  behind  a 
slight  elevation,  the  Olivary  process,  and  in  front  a  pointed 
one,  the  Ethmoid  spine  (6.  6)  which  Qts  into  the  Ethmoid 
bone.  The  sides  of  (he  body  slope  obliquely  downwards 
towards  the  great  alra.  and  the  cavernous  sinus  and  intern^ 
carotid  artery  of  each  side  rest  against  them.  The  poaleruit 
surface  (b.  7}  at  Ibe  body  is  rough,  and  unites  with  the 
end  of  the  basilar  process  of  the  occipital.  The  anterior 
presents  the  openings  of  large  cells  which  occupy  (he  whole 
interior.  These  arc  divided  by  a  middle  septum  (a,  3).  and 
are  partly  closed  in  by  two  small  portions  of  bono  called 
Sphenoidal  Cornua;  where  not  thus  closed,  they  open  into 
the  posterior  ethmoidal  cells.  The  under  surfaco  of  (ho 
body  is  chiefly  flat,  but  has  a  ridge  called  (he  iiygous  pro- 
cess along  the  middle  line,  which'  fits  to  the  Vomer. 

The  Greater  AIn  (2)  are  affixed  by  the  sides  of  (be  body, 
and  project  from  it  outwards,  upwards,  and  forwarder  Uii 
each  there  are  three  principal  surfaces,  turned  towards  llie 
brain,  tlie  temple,  and  the  urhil,  respectively.  The  inner 
or  cerebral  <i,  6)  is  concave,  supports  part  of  Ihe  middle 
lobe  of  (be  brain,  and  preien(s  three  particular  oriGrei. 
namely :  the  foramen  rotunduro.  near  its  anterior  and  inner 
margin,  (hrough  which  the  superior  maxillary  nerve  iias-v-'s 
from  the  Gasserian  ganglion  of  lbs  flfth  pair;  Ihe  foramen 
ovale,  much  larger  and  near  the  posterior  and  Inner  border, 
through  which  the  inferior  maxillary  nerve  goes  from  ibe 
tame  ganglion ;  and  the  foramen  spinoium.  near  the  outer 
and  posterior  angle,  which  transmits  the  middle  meoin- 
^al  artery.  This  outer  angle  (b,  9),  which  fits  in  between 
the  petrous  and  squamous  parts  of  the  temporal  bone  (see 
Fig.  10),  Is  named  Ihe  spinous  process.  The  outer  or  tem- 
poral surface  (a,  G)  is  slightly  hollowed,  and  forms  part  of 
the  temporal  fossa,  rising  up  at  Ihe  loner  part  of  (he  aida 
of  the  skull  as  for  as  Ihe  anterior  inferior  angle  of  (be  pano- 
lal  bone.  At  its  lower  border  it  turns  abruptly  inwards  at 
a  slight  ridge,  below  which  i(  Is  continued  to  the  ptery- 
goid processes,  and  forms  part  of  the  lygomatic  fossa  ;  i:> 
posterior  border  articulates  with  the  squamous,  its  anteri<.i 
with  the  frontal  bone.  The  anterior  or  orbital  surface  {a,  7) 
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of  Ibe  iMlale  bone.  The  inner  or  Mwl  wpwl  ptc«n1c. 
below,  ■  roiii^h  (iirfoi-e  by  wincli  ihc  bona  w  unite*  m  "» 
rullowonlheopposilcirle.ond  whicli  is  deeper  in  front  Umi 
behind.  It  ii  lutmounled  by  ■  rulge  whicb  eil«n<U  rt..'ii 
before  b«pkw«rd*,  and  between  wliicli  end  lliai  i.f  ihe  oilier 
bone  i(  ■  narrow  grnove  iu  rective  Iho  vomer.  The  »nlei  f  r 
part  of  Ihe  ndge  tr>  is  railed  Ibe  anterior  nwml  ttMne,  ■■>  I 
•lose  bj  it  i*  llio  forainen  iDcisiTum,  which  lead*  down  lo 
Ibe  roof  of  llie  mouih,  and  (r&nimils  the  anterior  paUiiit^ 
nerve.  On.  i lie  ouier  mde  of  tlio  ndfie  is  a  concave  •m-"'" 
suiface,  the  upper  surface  of  the  )i»lalin«  procnsa,  of  w  Imli 
the  lower  surfuce  fornw.  ai  already  wild,  ibe  roef  i>(  ih.; 
meuth.  From  tbo  ouler  pari  i.f  tlii*  surfacA  which  for ■■  • 
purl  of  ilio  lliior  of  the  noslnli,  the  bone  ri-ps  almost  vevii- 
c»llytoi"ardiHlie nasal  »piiic and  ihe  inneredgeof  ihoorl..'  >1 

plni'e.  aiul,  at  about  its  midillc.   ptoHoiiW  •  laica  ai.ufi 

lifading  into  the  Antrum  HiKhmon.  a cavily  ocrupji.ifj  1..0 
whrile  inleriot  of  the  b.nlv  ol  ihe  bune. 

TlioPalalebonea  ore  placed  backward  lielween  the  »ii|«Ti... 
maxiLlary  and  the  pterygoid  processesof  the  spheniml,    i;  l' 


fce«  i*  concave  fram  above  downwards,  and  conrex  from  si 
to  aide;  the  poslerior  h»»  opposite  directions,  and  in  I 
middle  line,  where  the  two  bones  nre  in  conlact,    is  applied 
on  tb*  ttual  spine  of  ihe  Irontal,  and  the  edge  of  the  perpen- 
^SBIbt  plate  of  the  ethmoid  bone. 


The  Superior  Maxillary  or  Upper  Jaw  bones  (Fig*.  8,  9, 
17,  A)  form  the  greater  part  of  llie  rronlorihe  lace.  Fig.  18 
gives  a  view  of  the  outer  part  of  ihat  of  Ihe  left  siilc.  This 
surface  U  bounded  bcl^w  by  a  narrow  border,  the  Alveolar 
border  or  process  (I),  in  which  tliB  upper  leelb  are  stt  in 
their  socket*,  lis  outline  i*  an  cllipiical  arc.  and  from  it 
the  outer  surface  ascends  lo  Ihe  orbii,  of  which  it  forms  the 
inner  and  great  part  of  the  lower  margin  (,2).  it  is  un- 
evenly depressed  in  two  or  three  places  for  ilic  atinchment 
of  muscles  of  the  face.  At  the  oulcr  part,  near  the  orbit,  it 
presenls  a  rough  surrace.  the  Malar  eminence  (^),  by  which 
It  it  united  with  the  cheek-bone.  Below  and  in  front  of 
this  is  a  depression  called  Fu9sa  canitia,  and  on  its  inner 
tide,  just  below  the  orbital  margin,  is  the  Iiifra-orbilal  fura- 
men,  through  which  the  superior  maxillary  nerve  pastes 
to  lb*  face.  The  anterior  border  of  this  external  surface 
first  ascends  vertically  where  the  two  bones  are  in  contact 
ID  the  middle  line  (see  Fig.  8);  then  in  suddenly  cut  out  in 
a  cre»centic  arch  (4)  so  as  to  leave  between  the  two  the  larno 
aperture  into  the  nasal  cavities,  and  then  Bt;ain  ascends 
wiiere  the  upper  maxillary  bone  unites  with  the  uasnl  of  the 
same  side.  This  ascending  part  is  called  the  nasal  proresa 
(5);  itsiummit  is  fixed  in  the  nasal  notch  of  the  frontal 
bone ;  its  outer  surface  looks  towaidj  Ihe  orbit,  is  deeply 
grooved,  and  with  the  lacrymal  bone,  lo  which  its  posterior 
border  is  atlached,  forms  a  channel  for  the  lacrymal  duel ; 
its  inner  surface  ii  directed  towards  the  cavity  of  the  nose, 
hat  an  oval  rout;hncss  which  is  unilcd  with  Ihe  inferior  tur- 
binated bone,  and  ahove  closes  some  of  ihe  anieiior  eth- 
moidal cells.  Below  and  behind  the  malai  eminence  the 
surface  is  excavated  to  form  part  of  the  lygomalic  fos-a  ; 
and  above  this  it  twelU  out  and  is  perforated  by  numerous 
foramina,  through  which  Ihe   nerves  of  Ihe    upper  teeth 

The  upper,  or  orbilar,  surface  (G),  con^i^ils  of  a  thin  pkle, 
forming  the  lloorof  the  orbi^  andpieseniirig  a  groove  which 
leads  to  the  infra-orbilnl  canal,  and  a  depression  for  the  in- 
■ertion  of  (ho  inferior  oblique  muscle  of  the  eye.  The 
under  or  palatine  surface  it  rough  and  concave,  and  forms 
part  of  the  roof  of  Ihc  mnulh.  Its  outer  border  it  arched, 
ind  bounded  by  the  alveolar  proce 


and  is  set  aifainit   that  of  the  opposite  aide  in 
lin«;  Ih*  p«ttetiar  is  united  with  the  corresponi 


the  middle 
responding  process 


lower,  horiionlal.  or  palatine  portion  (1)  of  eacli  is  ■llaehi-'l 
behind  the  palatine  process  of  the  upper  jaw,  to  which  il  1* 
similar  in  form,  and  it  completes  the  bock  part  of  the  ro"f 
of  Ihe  mouth  or  hard  palati-,  and  of  the  Hour  of  Ibe  nostril-. 
Its  posterior  borderhat  the  Velum  palali  [Palatb]  aitaclicl 
to  il :  its  under  surface  pret^nts  two  toranino,  tbruui;li 
which  Ihe  posterior  palatine  nerves  pa'S.  From  iti  ouirr 
border  a  thin  plale  (i)  ascends  vertically;  where  it  o"n- 
mences  there  is,  iithind,  a  rough  procei^s  (3),  »rtirul«iini( » :<  n 
and  fillinn  up  the  gap  between  the  pterygoid  proci>>-i'-  I 
the  sphenoid.  (i-V;,'.  13,  a.  4. 4.)  The  na»al  or  inner  suit  "t 
of  Ihis  ascending  purtion  arliculalea  with  ihe  inferior  linb;- 
naled  bone,  and  forms  part  of  the  outer  wall  of  I  tic  noairi.^; 
the  onier  surface  articulates  with  the  back  and  inner  p  1. 1 
of  the  superior  maxillary  bone,  and  forms  with  it  llic  1 .1- 
lerior  palalitie  canal.  Tho  upper  bolder  has  a  noleh.  wlm  ,1. 
in  Ihe  entire  skull,  is  completed  by  the  sphenoid  b'>ne  w.  < 
a  hole,  called  the  spheno-palatine,  for  the  traiismif-mn  .( 
nerves  of  the  same  name:  behind  it  is  a  trian)[ulBr  prtir>'-- 
(6).  of  which  one  surface  articulates  with  lh«  body  uf  :ii ' 
sphenoid;  and  before  it  is  another  (-)).  of  whose  sur':u  .1 
one  closes  some  of  the  ethmoid  cclla,  and  aoollier  forit.-  l 
small  part  of  the  back  and  lloor  of  Ihe  otbit. 

The  Malar  or  Cheek  Bone*(f>:^j.8,»,  17,  Ofonn  the  ir-t 
prominent  part  of  the  cheeks.  The  form  uf  each  it  quod,  ■  '- 
gular.  The  front  surface  is  t\>^Ul\y  convex,  and  his  sei,  , 
apertures  for  vessels  and  nervri :  Ine  back  covers  the  ii-  ,.; 
of  Ihe  lygomalic  fossa:  llic  upper  surface  is  the  narriiu,'>i, 
and  forms  part  of  ihe  floor  of  the  orbil,  of  which  aU,.  j  -i 
of  ihe  front  border  is  formed  by  Ihe  upper  margin  ol  11  ., 
bone.  Dy  its  posterior  surface  and  inner  border  the  w.  ■■  .: 
is  united  to  the  upper  jaw-bono.  as  already  descnbeil  ;  ;,  . : 
b>  ils  posterior  and  outer  angle  to  the  zygomatic  pro  o-  ii 
liie  temporal  bone  {Fig.  13,  6),  wilh  which   il  forms  ii„- 

The  Lacrymal  Bones  {Fi's.  9,/)  are  two  small  thin  laniL-l  .' 
of  bone  at  the  fore  pari  of  the  inner  wall  of  the  otbil.  Euen  1  ; 
them  in  some  measure  resembles  a  Ihumb  nail,  uli'i'.- 
they  are  alao  called  Ungual  Bones.  Each  is  compu-e'l  .,; 
two  parts:  the  anterior  is  deeply  grooved  on  ilia  sui',.,  i 
turned  lowanls  Ihe  orbil,  and  conlnliulea  to  the  form.iti  1 
of  the  lacrymal  canal  with  the  naial  process  uf  ihe  u)  i  - 1 
jaw'bone,  with  which  its  anterior  margin  articulates,  1  ,.<■ 
posterior  pari  is  Hal,  and  closes  lho^a  of  Ihe  ethmo.  :.i 
cells  which  lie  anterior  tu  its  orbital  plate.  Thepntle-,  ' 
margin  of  this  part  articulates  with  the  ethmoid  bone,  i  L- 
upper  wilh  the  orbital  plate  of  the  fionlnl,  and  the  i<i\\\! 
with  lliai  of  the  upper  jaw-bone. 

The  Inferior  Tuibinaiod  or  tipongy  Bonet  are  thin  mu^:, 
lamellie,  whose  lower  border  it  rolled  up  somewhat  li>><.  1 
scroll.  They  lie  «ilhm  the  nasal  cavities  and,  except  111 
being  larger,  ihejt  closely  tosemUe  tba  boM*  of  the  tanio 


S  K  E  t 

tionE  or  the  duubli;- curved  line  of  bcuuly,  being  alightl}' 
arched  fbrwanU  at  the  sternal,  and  backwards  at  the  sca- 
pular, hair.  At  the  Tormec  il  U  thick,  strong,  and  trian- 
gular; in  the  lutter,  bruad  and  Ilattuned.  On  the  upper 
tucfaco,  wbich  lie^  just  under  the  akin,  it  is  smooth  ;  on  the 
lowur  it  has.  near  its  sternal  end,  a  mark  where  a  ligament 
tixinff  it  to  the  UrsI  rib  is  altacheil;  farther  out  a  larger 
elevation,  to  vfhich  tbc  subclavian  muscle  is  Bxed  :  and 
near  tbe  acromial  and,  other  prominences,  to  which  tho 
lifpiiDonli  coDnccliug  it  with  the  coracoid  process  of  the  sca- 
pula (which  projects  just  below  il)  are  affixed. 

The  cbief  purpose  of  the  Clavicle  is  to  keep  the  arm  at  a 
distance  from  the  trunk  far  all  its  outward  motions;  and  in 
adaptation  to  this,  its  length  and  strength  form  one  of  the 
most  characlerislic  featureii  of  the  human  skeleton. 

Tlie  Humerus,  the  bone  of  ibe  uppor  arm  (Fig.  22.  A),  is 
articulated  above  with  the  scapula  b.v  a    hemispherical 

FSg.  22. 


•moolh  portion  called  tho  Head  (I),  nhich  i)  hounded  at 
itsouler  andlower  parlbya  narrowgroove  called  the  Neck. 
The  axis  of  tho  Lead  forms  with  that  oflbe  shaft  or  body  of 
the  bone  an  angle  of  about  130°.  Close  by  the  neck,  tbe 
upper  and  outer  part  of  the  shaft  is  surmounted  by  two  Tu- 
berosities :  the  larger  and  po$tcrior(2)  has  three  Qat  surface!, 
to  each  of  which  a  muscle  from  the  scapula  it  attached  ;  the 
lesser  (3)  givu*  attachment  to  the  sub^capulal-is  muscle. 
Tho  vest  of  the  upper  part  of  the  shaft  is  round  and  nearly 
smuulh ;  hut  ju^t  above  the  middle  of  its  outer  surface  is  a 
Tougb  elevation  (4).  lo  which  the  deltoid,  tho  cbief  muscle 
of  the  Eboulrlcr,  is  allachod.  About  half-way  down,  the 
shaft  begins  to  bo  flatter  and  wider,  and  at  either  border  of 
it  commence  sharp  ridges,  which,  as  they  iloacend,  become 
prominent,  and  which  terminate  below  at  the  External  (3) 
and  Internal  (6)  Condyles.  Each  of  the  Condyles  gives 
insertion  to  a  1it;ami;nt  and  several  muscles  of  Ihe  fore-arm ; 
the  inner  is  the  more  prominent,  but  tbe  outer  is  the  larger. 
Between  Ibe  condyles  is  the  inferior  articular  surface,  which 
is  composed  of  two  parts  for  articulating  separately  with 
each  of  tho  bones  of  iho  fore-arm.  Oa  the  outer  aide,  just 
within  thecxternal  condyle,  thcsurfoce  has  a  smooth  rounded 
prominence  or  tuberosity  (7).  against  which  the  summit  of 
tbe  head  of  the  radius  is  appoacd ;  more  inwards  there  is  a 
deep  groove  (8)  separalCLl  from  the  tuberosily  by  a  slight 
ri(l(;e,  nud  fruin  the  inner  condyle  by  one  much  more  pro- 
Diiiient,  in  winch  the  raised  jiortiuD  of  the  sigmoid  cavity  of 
tliu  ninu  moves  as  in  a  hiiigo-joinl.  This  part  of  the  jouit 
IB  n:iinud  the  Trochlea.  Both  before  and  behind  it  is 
bounded  above  by  a  depression :  into  that  ou  the  posterior 
auTfuce,  vhich  is  the  deeper,  Ihe  olecranon  of  the  ulna  is 
received  ulien  the  forearm  is  extended;  and  into  the  an- 
terior, tho  coronoid  process  of  the  same  bone,  when  the  fore- 
arm is  much  bent. 

¥ti^*  ''""■"""  contains  two  bones,  the  Radius  and  Ihi- 
Ulna  tl'is.  22.  B.C):  tho  former  being  that  with  which  tbc 
novemeutsof  relation  ore  effected;  the  latter,  that  which 
take*  the  chief  part  in  Uc.Mon  and  extension.  Tbe  radius 
(B),  when  Ihe-palm  of  tho  hand  is  turned  forwards,  is  on 
tha  outur  side  of  the  arm ;  and  it  i>  the  shorter  of  the  two 
bouct.  At  \u  upper  end  it  hds  a  circular  disk,  the  Head  ( 1  >, 
iMHIowedon  iisupiwrsurface.ttliere  it  ariicnlalci  with  the 
tutwroBity  on  the  Iowlt  end  of  the  Bumerut  (A.  7).  and 
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smooth  on  its  cireumferenco,  where  it  i*  encircled  by  a  nni; 
within  which  it  rotates,  and  which  is  formed  in  part  by  the 
ulna,  and  in  part  by  a  ligament.  Just  below  Ibis  is  the 
Neck  (2),  of  wliich  the  upper  part  is  similarly  encircled ; 
and  below  it,  on  the  anterior  and  inner  surface  is  a  knoti. 
theTuberclo(3),  towhich  the  tendon  of  the  biceps,  ther>>i<-f 
tiexor  muscle  of  the  fbre-orm,  is  attached.  Yet  lower.  Ihe 
shaft  (6,  6)  of  the  radius  becomes  three-sided,  and  as  it 
descends  grows  wider.  At  its  lowest  part  it  is  much  ex- 
panded, is  flattened  before  and  behind,  and  terminates  with 
a  prominent  border  to  which  ligamentsof  the  wriit-joini  an- 
attached.  Tbe  posterior  and  outer  surfaces  of  this  lox'-r 
end  are  deeply  grooved  for  the  passage  of  tendons:  and  t..- 
latlor  is  prolongtid  into  a  blunt-pointed  process,  the  Sltlii,  l 
(4),  to  which  the  external  lateral  ligament  is  attached.  Ttit 
inner  surface  has  a  small  smooth  cavity,  Ihe  Semilunar, 
whlcharliculateswithlheoutcr  part  of  the  lower  head  ol  ilic 
Ulna.  The  terminal  surface  (at  5)  is  smooth,  soncwb..! 
triangular,  and  slii;htly  hollowed  ;  it  artioulate*  with  I't 
carpus,  and  is  continuous  over  the  inner  border  with  that 
which  articulates  with  the  ulna. 

The  Ulna  (C)  is  situated  on  tbe  inner  side  of  the  fore  arm. 
At  its  upper  and  larger  extremity  it  has  a  broad  and  di.<  p 
crcscenlic  notch,  tbe  Greater  Sigmoid  Cavity  (1)  «l.<j-i.- 
sraootb  surface  is  divided  into  two  parts  by  a  mldJIe  rid|;f. 
and  which  is  received  in  tbe  trochlea  of  the  Humerus.  It  i% 
bounded  at  either  end  by  a  shorp  process.  Tbe  upper  aii'l 
posterior  is  Iha  larger,  and  is  named  the  Olecranon  ( 2) ;  it 
forms  ihe  reugb  prominence  behind  the  elbow;  and  wbrn 
the  arm  is  extended,  its  point,  which  is  eurred  forward^, 
rests  in  the  fossa  at  the  Iwck  of  Ihe  humerus.  Tbe  loiit:i 
and  anterior  (3)  is  the  Coronoid  Process,  whose  point,  trhi-n 
Ihe  arm  is  fully  bent,  rests  in  the  anterior  fosw  of  iLv 
humerus.  On  the  outer  bido  the  smooth  surface  of  il.c 
great  sigmoid  cavity  is  continued  over  a  small  oval  coiiraie 
portion  of  Ihe  side  of  ibe  Lone  just  behind  the  coronoid  pfo- 
ceis.  This  is  the  Lesser  sigmoid  cavity;  upon  which  tbc 
side  of  tho  head  of  the  radius  rotates,  and  to  whose  burden 
the  coronary  lij-ament  by  which  that  head  is  encircled,  it 
attached.  The  body  or  shaft  (4,  4)  of  the  ulna  gron. 
smaller  from  above  downwards,  and  is  for  the  moat  part 
three-sided ;  its  external  and  sharp  margin  giving  origin  in 
the  interosseous  ligament,  which,  being  attached  also  to  the 
opposed  margin  of  the  radius,  &11«  up  Ihe  space  between 
these  bones.  At  its  lower  end,  the  ulna  becomes  neailv 
cylindrical  and  then  is  a  little  enlarged;  at  its  teiminati.>[i 
it  presents  a  double  articular  surface ;  one,  on  the  i-i  -1 
which  is  nearly  circular,  and  (through  the  medium  of  a 
Bbro-cartilage)  articulates  with  part  of  llie  carpus;  iheoibrr, 
on  the  outer  border,  which  is  narrow  and  convex,  and  is 
received  in  the  scmdunar  cavity  <tf  iho  radius.  The  iiir.>'r 
border  of  ibis  lower  extremity  bears  a  short  and  blunt  p;'<- 
ccss,  Ihe  Styloid  (3),  to  which  the  internal  lalcral  ligami-:.i 
of  the  wrist-joint  is  fined. 

The  motions  of  which  the  Fore-arm  is  capable  are  Flt'M.in 
and  Extension,  and  Rotation  on  its  axis.  The  two  form>r 
are  effected  at  the  hinge-like  joint  between  tbe  Creaitr 
Sigmoidcaviiy  of  thoXJlna  and  the  Trochlea  of  tbe  Hunii- 
rus;  the  head  of  the  radius  moving  at  the  same  time  f  r- 
wards  and  backwards  on  the  lower  tuberosity.  The  cH>i".i 
affords  the  best  specimen  of  a  hinge-joint  in  the  body.  i  .- 
no  lateral  moiion  is  p4^nnilted  in  il,  the  ulna  being  locki't  ui 
the  i;ruove  between  Ibe  iwo  sidc-ridgca  of  the  trochlea.  K  ,- 
tation,  by  which  also  the  rotation  of  tbe  hand  is  effectcil.  t- 
jierfuimed  by  the  upper  head  of  tbe  radius  moving  rour.d 
ill  the  ring  formed  by  the  coronary  ligament  and  the  Ici-t'. 
sigmoid  cavity  of  Ihe  ulna;  and  by  its  lower  head  at  tix 
same  time  being  carried  round  on  tbe  outer  border  of  liv 
tower  head  of  the  ulna.  In  this  movement  the  ulna  is  B!rni-.%; 
fixed,  its  lower  end  only  beinK  carried  outwards  as  thai  of 
the  radius  is  moved  far  innards,  when  in  extreme  pronaiun 
of  the  hand  the  two  bones  are  made  to  cross  each  other. 

The  Hand  (22,  D)  consists  of  the  Corpus,  Metac^rpcs^ 
and  Fingers.  The  Carpus  (I,  1)  is  composed  ofeight  sm  :i 
bones  arranged  in  two  rows,  and  so  nearly  immovt-atly 
■  -ted  by  ligaments,  that,  except  in  being  mora  elastic,  thev 
vo  the  purpose  of  a  single  bony  arch.  Those  of  the  6r>'t 
',  which  lie  nearest  to  the  fore-arm,  are(rrom  the  ouiir  lu 
tlie  inner  side)  the  Scaphoid,  Lunar,  Cuneiform,  and  Pisi- 
form bones  ;  those  of  the  second  row,  following  the  samu 
order,  arc  named  Trapezium.  Trajicioid,  Magnum,  and  I'n- 
i-iform.  The  tlirce  Bist-named  articulate  with  the  radius 
directly  and  with  the  ulna  indirectly;  the  trapeiium  has  a 
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slight  force,  and  yet  are  pofgessed  of  considerable  elasticity. 
The  Astragalus  is  that  on  which,  through  the  Tihia,  which 
rests  upon  its  upper  quadrilateral  surface,  the  weight  of  the 
body  first  falls.  With  the  Tibia  above,  and  the  two  malle- 
oli on  either  side  of  it,  it  forms  the  ancle-joint,  a  hinge  with 
a  limited  lateral  motion.  Its  lower  part  rests,  with  two  sur- 
faces of  contact,  on  the  os  calcis.  whose  hinder  prominent 
part  (8)  forms  the  heel;  and  its  anterior  portion  or  head  is 
received  in  a  cavity,  formed  by  the  navicular  bone  in  front, 
part  of  the  os  calois  behind,  and  a  very  strong  ligament  be- 
low and  between  them.  This  cavity  is  at  the  summit  of  an 
arch  which  the  tarsus  and  metatarsus  together  contribute  to 
form,  and  of  which  the  supports  are  tlie  os  calcis  behind  and 
the  ends  of  the  metatar&al  bones  before.  It  is  indeed  a  double 
arch,  for  it  has  at  the  sole  a  concavitv,  both  from  before 
backwards  and  from  side  to  side ;  and  the  strength  with 
which  its  several  parts  are  joined  is  so  great,  that  few  acci- 
dents are  rarer  than  a  fracture  or  dislocation  of  any  of  the 
bones  of  the  tarsus. 

The  rest  of  the  bones  of  the  Foot,  including  those  of  the 
Metatarsus  (9,  9)  and  the  Toes,  are  in  number,  arrange- 
ment and  form  very  similar  to  the  Metacarpus  and  the  Pha- 
langes of  the  Fingers.  The  metatai'sal  bones  however  are 
longer,  more  slender,  and  set  more  closely  side  by  side  than 
tlie  metacarpal ;  and  the  Phalanges  are  all  much  shorter, 
and  (except  the  two  of  the  great  Toe)  smaller.  Their 
movements  are  in  general  the  same  as  those  of  the  fingers, 
but  less  extensive;  neither  is  there  any  adaptation  for  so 
free  a  movement  of  the  first  toe  as  of  the  thumb. 

For  the  remainder  of  the  mechanism  of  the  bonei  of  the 
leg  the  article  Man  may  be  again  referred  to. 

There  are  some  supplemental  bones  of  the  skeleton, 
which  need  but  just  be  mentioned.  These  are  the  Sesa- 
moid and  the  Hyoid  bones.  The  former  occur  within  the 
substance  or  in  the  course  of  tendons  which  are  much  ex- 
erted ;  the  patella  is  the  largest  of  tliem  ;  the  number  and 
oxistcnce  of  the  others  are  not  certain,  but  there  are  almost 
always  two  at  the  first  joints  of  each  of  the  thumbs  and 
great  toes ;  they  are  small,  oval,  or  round,  and  rough  on  all 
their  surfaces,  except  that  by  which  they  articulate  with  the 
bone  on  which  they  lie.  The  Hyoid  bone  is  that  on  which 
the  larynx  is  suspended,  and  the  base  of  the  tongue  fixed  ; 
it  is  not  articulated,  except  by  long  ligaments,  with  any 
other  of  the  bones,  and  is  described  in  the  articles  Larynx 
and  Tongue.  In  relation  to  many  points  in  this  article, 
those  on  Articulations  and  Bone  may  be  consulted,  as  well 
as  those  to  which  distinct  referencos  are  given. 

SKELLEFTEA-ELF.    [Bothnia.] 

SKELTON.  JOHN,  an  Englibh  poet  of  an  antient  Cum- 
berland family,  was  born  some  time  iu  the  latter  part  of  the 
fifteouth  century.  Very  fow  particulars  of  his  life  ore 
known.  'J'iie  firnt  mention  of  him  is  in  the  prefiicc  to  Cax- 
ton's  trannlation  of  the  '  i£neid,'  printed  in  1490,  where  he 
is  said  to  have  been  lately  created  poet-laureate  in  the 
*  Unyversite  of  Oxonforde.*  This  honour  was  a  degree  in 
grammar  conferred  by  universities,  and  not,  as  is  now  the 
case,  an  office  in  the  gift  of  the  crown.  (Warton,  Hist,  Eng. 
Ihetrtf,  iu  the  account  of  Skelton ;  and  Malone,  Lf/e  of 
Drydeth  i.  83.)  Skelton  waf  ordained  deacon  in  1498,  by 
the  bishop  of  London,  and  priest  the  following  year. 
{Hegii^  Savagff.  Episi-  Londim,,  quoted  by  Bishop  iCennet 
in  his  collections  ;  Lansdowne  MSS.)  He  was  afterwards 
admitted  to  an  ad  eundein  degree  at  Cambridge  and  allowed 
to  wear  the  dress  (habilus)  given  him  by  the  king.  This 
we  must  suppose  to  have  been  some  badge  of  royal  favour 
bestowed  on  him  by  Henry  VII.,  to  whose  son  Henry  VIU. 
ho  was  tutor,  boing  esteemed  so  great  a  classical  scholar  as 
io  obtain  from  Erasmus  the  praise  of  being  '  Britannicarum 
Litprurum  Derus  et  Lumen.*  {Epistle  to  Henry  VIII., 
lireli\pd  to  his  Ejfifftams,  294,  4to.,  Basil,  1518.)  In  1507 
we  flud  from  his  own  statement  in  his  poems  that  he  was 
rector  of  Diss  in  Norfolk  and  curate  of  Trompington  in 
Cum  bridges!)  ire. 

In  the  reign  of  Henry  VIIL,  if  not  during  the  lifetime  of 
his  predecessor,  ho  was  appointed  orator  regius,  as  he  styles 
hiin-elf  in  the  title  to  several  of  his  poems,  being,  according 
to  Wartop,  a  graduate^!  rhetorician  employed  in  the  service 
of  the  king,  though  whether  with  any  salary  does  not  appear ; 
in  one  place  he  is  called  Reginio  Orator  (*  Poems ),  in 
'a  pa»sage  referring   probably  to  the  battle  of  Gumegate, 

1  o  1  'i. 

Skelton  became  notorious  from  his  coarse  and  bold  invec- 
tive agaiubt  Cardinal  Wolsey  and  the  clergy  in  general,  but 


aooordiog  to  tradition  his  own  conduct  as  a  nrieat  was  far 
from  being  creditable.  He  was  esteemed,  observes  Wu<>l 
{Athena  Oxon.),  in  his  parish  and  the  diocese  more  fit  U  t 
the  stage  than  the  pew  or  pulpit;  he  is  said  to  have  been 
suspended  by  the  bishop  of  Norwich,  having  been  guilt >  c  t 
'  certain  crimes,  as  most  poets  are.'  (Wood,  Ibid.)  T\.v 
crimes  alluded  to  in  this  passage  were  probably  K>methin^ 
more  than  the  mere  extravagances  of  bulfooucTy;  he  i« 
accused  by  Fuller  of  having  kept  a  concubiue,  or  a  w..e 
(according  to  Delafield,  '  Anecdotes  of  celebrated  Je.-teis' 
&c.,  MS.  Bodl.,  quoted  by  Bliss,  Ath.  Oxon.),  a  graxr 
offence  at  that  time.  The  severe  attack  upon  WoUey  ni  the 
poem, '  Why  come  ye  not  to  Court  T  drew  duwn  upco  liui 
the  resentment  of  that  great  ecclesiastic,  who  ordered  h.tu 
to  be  arrested.  Skelton  took  sanctuary  at  Wokimihsier. 
under  the  protection  of  Abbot  Islip.  to  whom,  in  161  i,  Le 
dedicated  the '  Prsaconium  Henrioi  Septimi.* 

He  died  m  this  retreat,  June  21.  1629,  and  was  intcrri.d 
in  the  churchyard,  with  the  inscription,  *  J.  Skelton uk 
Vates  Pierius  hie  situs  est  Animaia  egit  21  Juuii,  An. 
Dom.  MDXXIX.* 

Skelton  was  much  thought  of  in  his  day.  We  ha\e 
already  quoted  the  praise  bestowed  on  him,  and  *of  the  like 
opinion,*  says  Wood,  '  were  many  of  bis  time.  Yet  the 
generality  saw  that  his  witty  discourses  were  biting.  bi» 
laughter  opprobrious  and  scornful,  and  his  jokes  commonlv 
sharp  and  reflecting.'  Among  the  nobility  bis  patron  \t  ai 
Algernon  Percy,  fifth  earl  of  Northumberland,  and  he  ha» 
written  a  long  elegy  on  the  death  of  that  noblemau^ 
father. 

The  chief  of  his  poems  are  the  '  Crowne  of  Lawiell '  and 
the  '  Bouge  of  Courte,'  two  cold  and  tedious  allegoric-.- : 
'  Whv  come  ye  not  to  Court  ?*  a  satire  against  Wolsey,  and 
the  *  Boke  of  Colin  Clout,' '  Ware  the  Hawk,'  &c.,  at(ack> 
upon  the  whole  body  of  the  church.  In  other  poenis 
Henry  VIIl.'s  foreign  enemies,  particularly  the  Scotch,  are 
the  victims  of  his  scurrility,  or  else  some  private  grudge  t^ 
gratified,  as  in  his  abuse  of  William  Lilye  the  grammarian. 
Most  of  his  productions  are  enumerated  in  Wood's  *  Ather.o?* 
(Bliss),  who  says  he  wrote '  50 several  things.'  According  ti' 
Caxton,  in  the  passage  quoted  above,  be  translated  the 
Epistles  of  Cicero,  Diodorus  Siculus,  and  various  Lat.j 
writers. 

Skelton  has  been  called  original  and  inventive.  He  i.^ 
rather  unique ;  in  stylo  there  is  no  known  writer  through- 
out our  literature  to  whom  he  can  be  compaied.  His  poem». 
if  they  deserve  the  name,  present  a  strange  mixturo  uf 
ribaldry,  learning,  malice,  and  buffoonery,  unrelieved  b) 
any  traces  of  the  higher  qualities  of  satire.  The  structure 
of  his  verse  is  irregular  and  tuneless ;  the  language,  a  mutlev 
jargon,  at  once  pedantic  and  barbarous ;  in  the  '  Boke  vif 
Philip  Sparow,'  he  complains  of  the  rude  and  unpoUdbiu 
state  of  his  native  tongue,  to  the  improvement  of  which  hu 
studied  obscurity  has  certainly  not  contributed.  His  LslLii 
compositions  are  written  with  comparative  elegance. 

He  appears  to  have  been  one  of  the  earliest  authors  [u 
this  country  who  addressed  themselves  to  the  nation  <il 
large,  rather  than  to  the  nobility  or  to  any  particular  cla>>. 
Hence  perhaps  the  grotesque  combinatiun  in  hiswuiks^.i 
classical  allusions  and  pliraseology,  and  of  doggrel  for  iL. 
unlettered  multitude.  That  he  should  have  been  admired 
in  an  imperfectly  civilized  age  and  in  the  dearth  of  belter 
literature  is  not  surprising,  when  we  consider  that  in  a  cr.^.^ 
of  great  political  excitement,  such  as  the  Reformation,  an) 
metrical  compositions  are  eagerly  oirculated  whiob  embody, 
however  rudely,  the  feelings  and  opinions  geneniUy  pn:\a- 
lent  among  the  people. 

In  this  point  of  view,  regarding  them  as  eminently  typ;ra  > 
of  the  bold  and  unlicensed  spirit  of  his  time,  we  may  >i;;» 
be  interested  by  the  poems  of  Skelton.  They  present  more- 
over a  curiously  minute  picture  of  the  corruptions  of  the 
Romish  church,  to  the  infamy  and  downfall  of  whieh  thev 
probably  much  contributed,  and  contain  several  alloaions  to 
passing  events  which  are  not  without  historical  value.  In 
the  *  British  Bibliographer*  (iv.  389)  there  is  a  full  Jongtu 
portrait  of  Skelton  in  tne  dress  of  his  time,  copied  from  (he 
woodcut  in  a  work  of  Skelton's  in  the  British  lluseuiu 
entitled  *  A  Ryght  Delectable  Tratyse  upon  a  goodly  Gar- 
lande  or  Chapelct  of  Laurell,  by  Mayater  Skelioa.  Pi)«!.» 
laureat,  studyously  devysed  at  Shervfhocton  Castell.  k^. 
Inprynted  by  me  Rycharde  faukea,'  &c.,  1523,  4te.  A  luw 
edition  of  the  Workiof  Skelton,  with  an  introductory  Ln. 
by  the  Reverend  A.  Dyee,  is  announced  for  publicution. 
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tbe  railway  from  wall  to  wall,  to  54  feet,  tho  width  on  the 
ohlique  face  of  the  arch.  Skew-bridges  have  since  become 
▼ery  common,  and  some  have  been  erected  of  even  greater 
obliquity.  That  at  Box-moor,  on  tbe  Biimingham  railway, 
is  stated,  in  Roscoe  and  Lecount's  history  of  the  under- 
taking, to  be  unrivalled  for  obliquity  by 'any  other  brick 
arch.  Its  angle  is  32^  the  square  span  21  feet,  and  the 
oblique  span  39  feet.  There  are  also  brick  arches  of  great 
obliquity  on  the  Greenwich  and  Blackwall  railways,  but 
with  their  precise  angles  we  are  unacquainted. 

The  extended  use  of  such  structures  has  led  to  the  pro- 
mulgation of  several  metl^ds  for  forming  the  voussoirs  with 
accuracy,  and  disposing  iliem  in  the  most  advantageous 
manner.  Hie  common  theory,  the  credit  of  which  is  claimed, 
we  believe,  both  by  Mr.  Nicholson  and  Mr.  Fox,  is  that  the 
courses  of  the  stones  should  form  portions  of  the  thread  of 
a  square-threaded  screw,  or  rather,  of  a  thread  somewhat  of 
the  dovetail  form ;  the  highest  point  of  each  thread,  or  that 
in  the  crown  of  the  arch,  being  at  right  angles  to  the  direc- 
tion of  the  road.  This  theory,  it  is  contended  by  the  author 
of  the  article  '  Skew-Bridge/  in  the  recent  edition  of  the 
EneycloptBdia  Britannica^  is  imperfect ;  and  he  intimates 
that,  in  the  present  state  of  this  branch  of  science,  the  most 
perfect  way  of  constructing  a  skew- arch  would  be  to  cut  the 
stones  as  they  are  wanted,  forming  cadi  of  them  in  such  a 
manner  *  that  two  of  its  opposite  sides,  or  at  least  the  mid- 
dle parts  of  these  sides,  should  be  as  nearly  as  possible  at 
right  angles  both  to  the  soflit  and  also  to  the  direction  of 
the  passage  over  tbe  bridge.'  Those  who  wish  for  further 
information  on  this  subject  are  referred  to  Nicholson^s 
paper  on  the  Principles  qf  Oblique  Bridges^  presented  to 
the  British  Association  in  1838;  the  treatises  of  Messrs. 
Fox.  Hart,  and  Buck  on  oblique  bridges;  and  the  article  just 
quoted. 

From  Mr.  Buck*s  treatise  it  appears  that  the  difTiculty 
of  building  skew-bridges  increases  with  the  obliquity  of 
the  angle  from  90°  to  46°,  which  is  suppuacd  to  be  the 
most  hazardous  angle  for  a  semicircular  arch  ;  but  that  be- 
yond that  point,  instead  of  increasing,  it  rather  diminishes, 
to  about  25°.  which  appears  to  be  ubout  tho  natural  limit  for 
a  semi-cylindrical  arcli.  Mr.  Buck,  whos^o  experience  ren- 
ders his  opinion  highly  valuable,  considers  that  obliquo 
arches  of  the  elliptical  form  should  not  bo  attempted,  as 
they  are  deficient  in  stability,  more  difllcuU  to  execute,  and 
more  expensive  than  semicircular  or  segmental  arches. 

The  construction  of  skew-bridges  of  iron  or  timber  is 
comparatively  simple,  the  ribs  or  girders  of  which  such 
bridges  are  composed  being  of  the  usual  construction,  laid 
parallel  with  each  other,  but  the  end  of  each  being  in  ad- 
vance of  that  next  preceding  it.  Fig,  5  represents  the 
ground-plan  of  such  a  bridge,  the  dotted  lines  indicating 
the  situation  of  the  ribs  upon  which  the  platform  is  sup- 


ported.  The  extraordinary  iron  bridge  by  which  the  Man- 
chester and  Birmingham'  railway  is  conducted  over  Fair- 
fleld-street,  Manchester,  at  an  angle  of  only  24j°  is  a 
fine  example  of  this  kind  of  skew-bridge.  It  consists  of 
aix  ribs,  of  rather  more  than  128  feet  span,  although  the 
width  of  the  sti-eet  is  only  48  feet,  resting  upon  very  mas- 
sive abutments  of  masonry.  The  total  weight  of  iron  in 
this  bridge,  which  is  considered  to  be  one  of  the  finest  iron 
arches  ever  built,  is  540  tons.  It  was  erected  from  the  de- 
sign of  Mr.  Buck,  who  has  constructed  several  other  oblique 
bridgw  of  great  size  and  very  acute  angles.  Timber  bridges. 
formed  of  trussed  ribs  or  ginlers,  arc  built  on  the  same 
principle.  One  of  very  great  obliquity,  on  the  Scchill  rail- 
way, it  represented  in  the  second  series  of  Brees's  Bailttay 
Practice,  A  somewhat  similar  mode  of  constructing  skew- 
bridges  in  brickwork  has  been  introduced  by  Mr.  Gibbs  on 
the  Croydon  railway.  The  Jolly  Sailor  bridge,  which  crosses 
orer  this  line  near  Norwood,  consists  of  four  separate  ribs  of 
biiekwork,  each  forming  an  eUiptical  arch  of  50  feet  span. 
With  a  venad  tine  of  12  fdet  6  inches,  supporting  a  flat 


viaduct  of  Yorkshire  flagstones.  Each  of  these rlb^  wh.>  \\ 
are  three  feet  wide  on  the  transverse  fare,  is  butU  sf{un:  . 
so  that  the  brickwork  is  of  the  simplest  kind ;  but  by  x\m\\ 
ing  the  respective  abutments  project  beyond  each  otlic'* 
according  to  the  oblique  direction  of  the  railway,  the  nl<s 
taken  collectively,  form  a  skew-arch.  In  a  bridge  ercrtcl 
by  Mr.  Woodbouse  on  the  line  of  the  Midland  Cmnt.o^ 
railway,  the  same  principle  is  adopted,  but  tbe  nbs  uxv 
placed  close  together,  so  that  no  platform  of  flagstones  j% 
required. 

SK1DD.\W.    [Cumberland  ] 

SKIMMER.    [Rynchops.] 

SKIN.  The  skin,  or  derma,  is  the  outer  covering  of  tlio 
body ;  and  having  to  8er\'e  at  once  as  a  defence  for  the  mot  r 
deeply  seated  structures,  as  an  organ  of  touch,  and  a»  nr^ 
apparatus  for  secretion,  it  is  one  of  the  most  compound  of 
all  the  tissues. 

It  is  composed  of  two  chief  parts: — a  vascular  ba«t4 
named  Cutis,  and  a  superficial  layer  named  Epidermi.^  or 
Cuticle,  which  is  not  vascular.  The  cutis  is  made  up  fir 
the  most  part  of  fibres  and  lamin»,  like  those  of  common 
cellular  tissue.  They  are  much  more  densely  woven  near 
the  surface  than  in  the  deeper  part  of  the  skin :  in  t.o 
former  they  constitute  a  very  tough  and  elastic  compj<'i 
membrane;  in  tho  latter  they  are  arranged  in  irreguLir 
large  cells,  which  in  moderately  stout  persons  are  filled  with 
fat,  but  in  the  emaciated  are  cx)llaps«d,  and  form  a  Ioom? 
Ilocculent  white  tissue.  This  general  form  of  structure  pr*.*^ 
vails  through  the  whole  skin;  but  in  diflferent  parts  of  thi> 
body,  and  still  more  in  different  persons,  tbe  density  ai.d 
thickness  of  its  layers,  the  size  of  the  celU,  the  qiiant;ty 
of  fat  which  they  contain  in  the  deeper  parts,  and  the  fine- 
ness or  coarseness  of  the  tissue  composing  them,  vary  con- 
siderably. 

The  external  surface  of  the  skin  presents  a  variety  of 
wrinkles.  The  larger  of  these  are  produced  by  the  act^  n 
of  muscles,  which  in  many  parts  throw  the  skin  into  UM>, 
others  result  from  its  loss  of  elasticity  in  old  age,  and  tl.. 
removal  of  the  fat  beneath  it;  and  again  others,  which  art- 
seen  most  plainly  on  the  palms  and  the  balls  of  the  finL*.  r^. 
and  on  the  corresponding  parts  of  the  foot,  run  iu  very  c\n^c 
parallel  arches,  and  indicate  the  arrangement  of  subjarcnt 
rows  of  sensitive  papillse,  with  whioh  the  whole  surface  ot 
the  skin  is  beset,  and  which  in  the  parts  just  named,  and 
in  some  others,  are  arranged  in  regular  double  Imcs  In 
their  most  developed  state,  on  tbe  balls  of  the  fingers  for 
example,  the  papillsD  are  very  fine  conical  processes,  standing; 
somewhat  obliquely,  and  so  densely  set.  that  their  summit 
form  a  seemingly  smooth  surface.  On  these  parts  each  ele- 
vated line  which  one  sees  on  the  surface  has  beneath  it  two 
rows  of  papillae;  for  when  looked  at  closely,  each  such  rv^f^e 
shows  on  its  summit  a  little  furrow  dotted  with  minute  aper- 
tures, and  which  fits  into  the  space  between  the  row&  oi 
papillae.  Over  the  rest  of  the  body  the  papillae  are  much 
smaller,  and  are  irregularly  arranged.  Everywhere  how- 
ever they  are  the  most  vascular  part  of  the  skin,  each  fa- 
pilla  receiving  a  distinct  loop  from  the  subjacent  neiwui  k  ..r* 
blood-vessels.  It  is  in  them  also  that  the  greater  part  of  ti  c 
very  numerous  nerves  of  the  skin  terminate;  for  th<.u..'li 
every  part  of  the  skin  be  sensitive,  yet  the  papilla?  are  ho  \.\ 
tho  highest  degree,  and  are  the  chief  instruments  by  \»  hich 
the  sense  of  touch  is  exercised.  [Senses  ;  Nerve.]  It  is 
through  their  being  so  much  developed,  that  the  tips  of  tho 
fingers  are  adaptea  for  the  perception  of  the  finest  inipro*- 
sions  of  the  sense ;  though  even  they  have  less  ddicau*  j  t.- 
ception  than  the  tip  of  the  tongue,  on  which  similar  bu: 
larger  and  more  pointed  papills  aro  set. 

The  chief  secretory  apparatus  of  the  skin  consists  of  the 
perspiratory  glands,  which  are  disposed  over  its  whole  ex- 
tent, but,  like  the  papillae,  are  largest  and  mo^t  numeiou- 
in  the  palms  and  soles.  By  looking  on  the  surface  of  ili»* 
cuticle  covering  these  parts,  one  may  see,  especially  un  a 
warm  day,  or  when  perspiring  freelyT  a  number  of  roui-i:.' 
orifices  between  and  upon  the  tops  of  the  arched  ndi:  •  - 
already  described.  These  are  the  orifices  of  the  eUh  U 
by  which  the  perspiration  is  secreted,  and  sometimes  fi..> 
may  squeeze  through  them  a  drop  of  the  clear  cry^'.u 
fluid  which  the  glands  produce.  Each  orifice  leads  'i*\  a 
fine  tube  of  somewhat  ess  diameter  than  itself,  vhioii 
passes  down  through  the  epidermis,  and  into  the  deci^^r 
parts  of  the  skin,  making  on  iu  way  several  spiral  lurn>. 
and  ending  in  a  slightly  enlarged  closed  sac  In  the  sole- 
each  such  tube  makes  from  15  to  20  spiral  turns;  in  the 
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Taluable  soggefttionv,  and  many  later  English  etymologtsta 
liave  made  use  of  hia  labours.  The  elymoiogical  part  of  Dr. 
JohnaoD'a  Dicliooary  is  almost  wUoUy  deriv^  from  Skinner 
and  Junius. 

8KIPTON.    [YoRXsuiRx.] 

SKIRRBT.    [SiUM.] 

SKODRE'.    [Scutari.] 

SKORODITE.  Cupreouft  Arsem'aie  of  Iron.  Occurs 
crystallized  and  massive.  Primary  form  a  right  rhombic 
niism.  Cleavage  parnllel  to  the  primary  planes,  indistinct, 
r  lacture  uneven.  Hardness,  scratches  carbonate  of  Itme, 
and  is  scratchcl  by  tiuor-spar.  Hather  brittle.  Colour 
bluish-green  of  different  decrees  of  intensity,  also  blackish- 
green,  brown,  and  black.  Streak  white.  Lustre  vitreous. 
Transparent ;  translucent;  opaque.  Specific  gravity  3*162  to 
3-2. 

Massive  varieties,  p'obular,  fibrous,  radiating. 

By  the  blow-pipe  gives  arsenical  vapours,  and  fuses  into  a 
globule  attracted  by  the  magnet.  Found  in  Cornwall, 
Saxony,  near  Hulleuburg  in  Carinlhia,  Brazil,  &c. 

Analysis  by— 

CbeoeTix.  Firum«. 

Arsenic  Acid  .    •    33*5  Arscniuus  Acid  .    •    .  d\4Q 

Oxide  of  Iron.     •     27*5  Protoxi'le  of  Iron    .     .  3G'35 

Oxide  of  Copper  .    2i'5  Protoxide  of  Manganese  4*00 

Water    ....     12  Sulphuric  Acid .     .    .  1*54 

Silex  (matrix)      .      3  Lime 3*00 

Magnesia 200 

98-5  Water 18*00 

Gangue 1*40 
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It  would  appear  that  different  sub^stances  have  in  this,  as 
in  other  cases,  been  called  by  the  same  name.  In  one  ana- 
lysis we  liave  arsenic  and  in  the  other  arsenious  aoid ;  one 
contains  no  oxide  of  cupper,  and  the  other  no  oxide  of  man- 
ganese. A  specimen  examined  by  R.  Pliilliiiaxontaiiied 
Qo  copper.  1^ 

SKOVORODA  (known  in  the  Ukraine  under  the  name 
of  Gregory  Sawicz,  or  Gregory  the  *'on  of  Sa\a)  was  huvn 
about  1730,  of  poor  parents,  in  a  village  near  Kiew,  where 
his  father  was  subdeacon  or  parish  clerk.  }Ib  Aran  admitted 
at  the  age  of  twelve  years  into  the  ccclesia)liral  academy  of 
Kiew,  in  the  capacity  of  a  servant,  but  was  soon  allowed  to 
attend  the  lectures  there,  in  oon^ideraiion  ol'  the  talent 
which  be  showed.  After  ohlaiiuu'jr  the  reputation  of  being 
the  best  classical  scholar  of  the  place,  and  in  vuin  s^oUciliiig 
permission  to  go  abroad,  he  set  out  on  ioo\^  without  the 
knowledge  of  his  superiors,  for  Pesth,  where  he  cnmmenoed 
the  study  of  the  Get  man  language,  and  in  six  months  was 
able  to  profit  by  tho  lectures.  II is  account  of  these 
lectures  however  shows  tlicm  io  have  been  very  inctficient, 
and  moreover  the  fame  of  Wolf  was  then  at  its  hei'^ht  and 
attracting  students  fium  every  part  of  Germany  to  Hui!o. 
Skovorodii  went  to  Hnllo,  where  he  devoted  three  years  to 
metaphysical  and  thetdo^ical  studies;  and  that  his  country 
might  profit  by  the  adv^mtaqcs  which  he  derived  from  foreiirn 
learning,  he  made  at  ihi;*  inne  translations  from  the  Homi- 
lies of  St.  Chry  SOS  torn,  and  composed  moral  fables  which 
have  been  handed  down  orally  by  the  inhabituUts  of  the 
Ukraine,  the  surest  po^^sible  leisl  of  their  popularity.  AAer 
four  years  he  returned  to  Kicw,  but  was  not  re-admitted 
into  the  academy,  nor  apponiled  to  any  post  in  which  his 
energies  might  find  exercise.  Upon  this  he  applied  himself 
Io  mitigate  the  persecutions  of  the  United  Greeks,  concern- 
ing whom  a  few  detads  ore  necessary. 

This  sect  had  arisen  in  Rut^sia  from  a  kind  of  politico- 
rv'ligious  compact  between  the  Holy  See  and  the  sovereign  of 
Russia  about  the  year  1610,  lor  tho  purpose  of  reducing 
Russia  under  the  napal  dominion.  In  order  to  effect  tliis, 
the  two  powers  established  a  medium  sect,  partly  Romanist, 
\Att\y  Greek:  the  pope  sent  Je^Uits  to  teach  the  nece^^sary 
d(»ctrine;  and  the  emperor  Wladi^law,  by  a  power  over  the 
consciences  of  hts  people  which  we  can  scarcely  understand, 
imposed  this  body  of  doctrine  as  the  creed  of  the  provinces 
on  the  border  of  Russia  and  Poland,  whose  situation  had 
already  ex  poised  them  to  the  inlluences  of  both  parties. 
The  Unites  (as  the  members  of  the  Greek  Church  who  ac- 
knowledge the  supremacy  of  the  pope  are  called  in  Russia) 
had  already  appeared  in  the  north  of  Italy,  in  lilyria,  and 
Croatia;  hut  nowhere  under  simdar  circumstances.  In 
Russia  this  sect  became  a  sort  of  rallying-point  for  the 
membms  of  both  oburches,  teaching  the  Riueiant  gra* 


dually  to  confmiDd  distinct iona  of  doctrine,  and  so  to  think 
little  of  the  purer  faith  and  system  handed  down  to  them 
by  their  ancestors.      It  has  existed  to  the  present  day ; 
and  so  late  at  1840  the  emperor  of  Ruseia,  by  a  dispensing 
power  as  strange  as  that  which  he  exercised  originally, 
de<*reed  that  the  United  Greeks  should  exist  no  more.     But 
in  the  reign  of  Catherine  II.,  under  which  Skovorodi  lived , 
the  oppression  of  the  inhabitants  of  the  Ukraine  (who  had 
lost  the  privileges  guaranteed  to  them  by  Peter  the  Great 
after  the  battle  of  Poltava)  had  so  far  spoiled  their  disposition, 
as  to  render  them  willing  in  their  turn  to  oppress  any  one  w  hf» 
was  w*eak  enough  to  fear  them.     The  United  Greeks,  who 
had  from  the  commencement  of  the  sect  Hved  under  ili** 
protection  of  the  throne,  were  selected  as  the  objects  of  the  tr 
persecution.    The  most  rational  way  of  checking  these  per- 
secutions was  to  destroy  the  spirit  which  gave  them  birth. 
To  this  task   Skovorodfi  applied  himself:    in   the  mixed 
character  of  priest  and  minstrel,  he  proceeded  from  villa«;e 
to  village  through  his  native  Ukraine,  preaching  the  word^ 
of  peace,  singing  the  religious  songs  which  he  had  rompov«d 
for  them,  and  inculcating  the  same  truths  under  the  aitrac>- 
tive  form  of  fables.     Still  he  constantly  refused  to  head  the 
sect  of  the  Unites,  as  his  object  was  not  to  create  or  fost«'r 
schism,  but  merely  to  give  both  parties  the  benefit  of  his 
lessons.    By  this  time  the  influence  which  be  had  justly 
acquired  had  pleaded  strongly  in  his  favour,  and  the  aca- 
demy conferred  on  him  the  vicarage  of  his  native  village.   In 
this  station  he  prohibited  all  rigour  against  the  persecuted 
Unites,  and  enoeavoured  to  gain  them  over  by  his  doctrines, 
which  wore  enforced  by  an  eloquence  unequalled  in  the  pul- 
pit of  South  Russia.    This  at  the  same  time  gave  an  impuUe 
to  the  clergy  of  the  province,  which   however  nnhappiiv 
ceased  with  his  death.     Even  when  ordered  by  the  synod. 
he  refused  to  use  the  means  of  persecution*  and  his  rehi«al 
led  to  his  ejection  from  the  cure  which  his  exertions  had  »o 
greatly  benefited.      His  occupation  beiiig  gone,  he  resolved 
to  indulge  a  long- felt  desire  to  visit  Rome,  the  nurse  <'f 
doctors  and  confessors,  and  to  view  her  who,  in  his  eyeis  had 
been  glorious  as  the  queen  of  nations.     But  almost  imrre- 
I  diately  on  his  amval  in  that  city  he  was  recalled  by  the 
I  news  of  fresh  persecutions  at  home ;  his  works  however  sIk  n- 
i  what  an  impression  Christian  rather  than  Pagan   Rome 
had   left  on  his  mind.     His  return  again  checked  the  fury 
of  the  opposite  parties :  but  his  exertions,  though  success- 
ful, were  only  working  out  his  own  ruin.    The  jealoU"\  ♦•» 
the  court  at  St.  Petersburg  could  not  allow  a  single  ir:<V* 
vidual,  in  a  cause  however  humane,  to  stand  in  the  way  o' 
its  %iews.     He  was  considered  as  a  rebel,  and  order*  ft  r 
his  apprehension  were  issued,  which  he  evaded  by  laktr;; 
refuge  at  the  country  residence  of  a  noble  who  had  otti  m 
pressed  him  to  become  tutor  to  his  son.     This  sanctuary  .»r 
feudal  power  could  not  be  invaded  even  by  the  impennl 
authority,  and  he  might  still  have  Hved  in  a  dtmmi^hi  ! 
sphere  of  usefulness,  but  he  died  at  the  early  age  of  fvr  }  • 
eight,  and  traditions  say  that  he  foretold  his  own  death  il  c 
day  before  it  occurred,  and  dug  his  grave  in  the  garden, 
unwilling  to  give  this  last  trouble  to  the  friends  to  whom  1  o 
thought  he  had  long  enough  been  a  burden. 

He  was  the  only  author  in  Little  Russia  who  has  }c: 
written  in  prose:  his  work  called  *  Symphonon  *  is  a  sol i tan- 
instance  of  that  kind  of  composition,  and  it  has  the  advan- 
toge  over  the  works  written  in  Great  Russia  in  being  funm  d 
rather  on  the  antient  Greek  model  than  on  that  of  the  La"n 
or  German  languages,  a  style  of  which  Lomonossof  was  il.«» 
founder.  II is  translations  have  been  already  noticed.  Son.'> 
original  essays  in  the  Latin  and  Russian  languages,  wh:rh 
remain,  show  much  good  taste  and  elegance,  with  a  gr<Mt 
extent  of  reading,  qualifications  which  were  hitle  known  m 
his  nge  or  country.  With  the  exception  of  the  coramr  -i 
songs  of  war  and  love,  all  traditional  songs  of  the  present 
day  are  attributed  by  the  bandurists  (the  troubadours  of  the 
Ukraine)  to  Skovorodii. 

The  object  of  this  notice  is  to  rescue  from  utter  neglec 
the  name  of  one  who  in  his  exertions  resembled  Felix 
Neif  (whose  name  and  character  have  become  genera!! v 
known  through  the  memoir  of  the  Rev.  W.  S.  Gilly),  but 
has  still  further  claims  on  our  notice  as  the  founder  of  a 
national  literature. 

'Further  details,  garnished  with  all  the  romantic  circum- 
stances with  which  tradition  loves  to  invest  its  heroes  may 
be  found  in  the  '  Moskowski  Telegraph.* 

SKULL.     [SxKLBTOIf.l 
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of  the  walls,  has  giyen  rise  to  new  ideas  and  novel  architec- 
tural combinations.  Soane  was,  we  believe,  almost  the  Orst 
who  attempted  to  give  importance  and  decorative  character 
to  skylights  and  ceiling  windowst  or  windowed  ceilings,  as 
they  may  be  termed,  making  them  ornamental  features  in 
his  interiors,  varied  in  their  design,  and  producing  great 
diversity  of  striking  effects,  occasionally  heightened  by  the 
light  being  transmitted  through  tinted  glass,  so  as  to  dif- 
fuse a  warm  sunny  glow  over  the  apartment.  The  offices 
at  the  Bank  of  England  afford  many  studies  of  the  kind, 
while  his  own  house  (now  the  Soanean  Museum)  shows 
what  he  accomplished  by  a  similar  mode  of  treatment  upon 
a  very  limited  scale.  It  cannot  be  said  that  the  taste  which 
he  otherwise  displayed  in  internal  architecture,  even  in 
those  instances,  was  the  most  refined,  for  it  was  exceedingly 
unequal ;  yet  many  valuable  hints  may  be  derived  from  what 
he  did  in  that  way,  and  it  seems  to  have  had  the  ^ood  result 
of  inducing  others  to  render  such  method  of  lighting  in- 
teriors highly  effective  and  ornamental. 

How  very  different  that  which  is  essentially  the  same 
mode  in  itself,  becomes,  according  as  it  is  treated,  may  be 
seen  in  two  examples  which  resemble  each  other  so  nearly 
in  some  other  respects,  that  the  comparison  between  them 
becomes  the  more  instructive,  and  the  contrast  the  more 
striking.  We  have  in  London  two  narrow  streets  of  shops, 
exclusively  for  foot  passengers,  covered  in  above,  and  con- 
sequently lighted  through  that  covering;  but  while  that 
termed  the  Burluigton  Arcade  is  no  more  than  an  ordinary 
skylight — just  what  may  be  seen  in  a  workshop — continued 
from  end  to  end  of  the  building,  the  roof  of  the  Lowther 
Arcade  is  formed  into  a  series  of  arches  and  elegant  pen- 
dentive  domes,  each  of  which  terminates  in  an  eye  or  circu- 
lar skylight.  Somewhat  similar  to  this  last,  though  less 
ornamental  in  design,  is  the  roof  of  the  Arcade  or  Gallery 
on  the  west  side  of  the  Italian  Opera-house. 

The  simplest  and  most  ordinary  form  of  skylight  consists 
merely  of  a  sash  or  framing  fixed  into  an  aperture  in  a  roof 
or  ceiling,  in  a  slanting  direction,  in  order  to  throw  off  the 
rain,  and  either  of  one  or  more  planes  according  to  its  size 
or  other  circumstances.  If  square  in  plan,  a  skylight  of 
this  sort  is  usually  composed  of  four  triangular  surfaces,  like 
a  low  pyramid;  if  oblong,  of  four  sloping  planes,  after  the 
manner  of  a  hipped  roof,  with  a  ridge.  Sometimes  the  whole 
of  a  room,  or  other  area,  is  covered  by  a  glazed  ceiling  of  the 
kind,  merely  divided  into  such  number  of  compartments  or 
separate  lights  as  its  construction  may  require,  as  is  the  case 
with  a  portion  of  the  Corn  Exchange,  Mark- lane.  The  effect 
however  then  becomes  rather  that  of  an  open  court  than  a 
covered  hall  or  room,  on  which  account,  convenient  as  it 
may  be  in  peculiar  cases,  it  is  not  at  all  adapted  for  apart- 
ments generally  which  may  otherwise  require  to  be  so  lighted, 
and  least  of  all  for  such  as  are  intended  to  be  chietly  used  by 
night.  Yet  where  the  object  is  not  to  admit  light  into 
a  ceiled  room,  but  merely  to  exclude  the  weather  from  what 
must  else  be  an  uncovered  court,  such  glazed  roofs  may 
very  properly  be  applied ;  and  it  is  rather  strange  there  should 
be  no  intention  of  so  covering  in  the  area  of  the  new  Royal 
Exchange,  and  thereby  protecting  it  from  rain  and  damp. 

To  attempt  to  describe  all  the  various  forms  of  skylights 
and  lanterns  that  have  hitherto  been  employed,  would  re- 
quire considerable  research  for  examples  of  them,  and  also 
that  plans  and  other  delineations  should  be  given  of  some  of 
the  more  complex  designs.  Such  a  systematic  and  complete 
elucidation  of  the  subject  would  form  an  interesting  architec- 
tural volume.  Here,  on  the  contrary,  we  can  merely  advert 
to  some  of  the  principal  varieties.  Those  more  generally  used 
for  picture  galleries,  libraries,  and  other  apartments  of  that 
class,  are  aUo  the  simplest  in  form,  being  lanterns,  not  like 
those  in  Gothic  architecture,  of  narrow  and  straight  propor- 
tions, but  spacious  and  low,  and  occupying  a  considerable 
surface  of  the  ceiling.  The  light  is  admitted  through  the 
sides  of  the  lantern,  which  are  mostly  filled  in  with  panes  of 
glass,  so  ns  to  form  a  window  continued  on  every  side,  with- 
out other  divisions  than  the  bars  in  its  frame 'work.  The 
sides  of  ihe  lintcrn  are  made  either  vertical  or  sloping ;  by 
which  latter  method  more  lii^ht  is  obtained,  the  upper  ceiling, 
or  that  of  the  lantern,  being  thereby  reduced,  as  compared 
with  the  opening  of  the  lantern  itself.  Therefore  in  such 
cases  its  sides  may  be  curved,  instead  of  being  made  merely 
sloping  planes.  The  upper  ceiling  should  be  coffered,  or 
otherwise  ornamented  in  accordance  with  the  lower  one, 
and  rather  in  a  greater  than  in  a  less  degree,  both  on  ac- 
count of  its  forming  a  compartment  where  decoration  is 


looked  for,  and  because  the  enrichments  bestowed  upon  \i 
display  themselves  to  greater  effect.  Where,  as  will  fi  r>  - 
quently  happen,  more  than  one  lantern  is  required,  the 
centre  one  may  be  larger,  that  is,  longer  than  the  othe!^* 
and  somowhat  loftier  also,  besides  being  more  or  less  distin- 
guished from  them  in  its  decorations.  If  a  room  be  (o\c- 1 
and  also  lighted  from  above,  the  lantern  may  occupy  the 
whole  horizontal  surface,  so  that  its  ceiling  becomc»  in  a 
manner  that  of  the  room. 

Of  other  forms  of  lanterns  and  skylights  in  picture  and 
sculpture  rooms,  examples  are  furnished  by  those  at  the 
British  Museum,  National  Gallery,  and  Fitzwilliam  Mu- 
scum,  Cambridge,  some  of  which  are  double  skylights,  a 
smaller  one  being  raised  over  the  first  one.  In  a  nniat 
octagon  room  in  the  second  building  there  is  also  un  in- 
stance of  a  lantern  dome  above  a  square  opening  in  tic 
ceiling ;  which  kind  of  contrast  is  the  reverse  of  that  shuw  n 
in  one  of  Soane's  buildings,  where  a  square  lantern  is  sc*  :i 
through  an  oval  opening  beneath  it.  Among  other  luvil 
contrivances,  Soane  occasionallv  introduced  nariow  >k\- 
lights  or  glazed  panels  around  the  ceiling  of  a  room,  not  f.>r 
the  purpose  of  lighting  the  whole  of  it,  hut  of  obtaining  a 
strong  light  immediately  on  the  upper  part  of  the  wolU. 
and  on  pictures  in  that  situation,  an  effect  rendered  ibv 
more  striking  in  consequence  of  such  openings  being  matU^ 
above  the  general  level  of  the  ceiling,  and  therefore  in  some 
measure  screened  from  view.  At  other  times  he  occasion- 
ally placed  a  lantern  immediately  upon  the  walls  of  a  rooni, 
that  is,  he  carried  up  the  latter  above  the  roof,  opening  wtu- 
dows  in  it  on  every  side,  immediately  below  the  ceiling. 

Somewhat  similar  to,  although  also  different  in  effort 
from,  the  mode  just  now  pointed  out,  of  admitting  li^ht 
through  openings  in  the  border  of  a  ceiling,  is  that  of  oh- 
taining  it  through  the  cove  of  a  room,  as  has  been  done  by 
Barry  in  the  saloon  of  the  Reform  Club-house,  where  th« 
whole  of  tho  cove  is  perforated,  and  filled  in  with  miV1» 
panes  of  cut  glass,  so  as  to  produce  a  rich  diapered  surfa*  r 
throughout  Once  adopted,  the  same  idea  may  be  varied  m 
a  great  number  of  ways,  by  making  separate  apertures  ^<  r 
instance,  in  the  cove,  and  filling  them  in  with  stained  ^U-., 
so  as  to  produce  the  effect  of  painted  transparent  panels 
which  effect  might  bo  rendered  even  still  more  strikmi:  l>v 
night  than  by  day,  by  means  of  lamps  or  gas-burners  pliri  d 
outside.  That  the  same  mode  of  lighting  at  night  mii;'i: 
be  applied  in  other  cases  is  suificicntly  obvious. 

There  are  a  variety  of  other  modes  of  lighting  rooms  fr  in 
their  ceilings,  which  we  have  not  yet  mentioned,  and  S4»iiu* 
of  which  it  would  be  difficult  to  describe  intelligibly  b) 
words ;  we  shall  therefore  merely  notice  one  or  two  of  thcrn 
in  general  terms.  Of  an  arched  skylight  ceiling,  divided 
into  compartments  by  intersecting  ribs,  an  instance  is  fur- 
nished in  one  of  the  offices  of  the  Bank  of  England,  built  i 
few  years  ago  by  Cockerell,  and  shown  in  the  '  Companii!) 
to  the  Almanac,*  for  1836.  The  roof  of  the  Pantho.n 
Bazaar,  Oxford-street,  on  the  contrary,  though  also  archt^'.. 
is  treated  altogether  differently;  for  instead  of  being  glared 
along  its  centre,  it  has  a  series  of  sashes  or  glazed  panels  ou 
each  side,  as  shown  in  the  small  section  of  it  here  given 
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by  the  slanderer's  statement,  are  injuries  finr  which  a  party 
may  recover  damages.  But  he  can  have  no  action  because 
in  consequence  of  such  statement  certain  persons,  to  use  an 
illustration  of  Lord  £llenborough*s,  *  have  thrown  him  into 
a  horse-pond  by  way  of  punishment  for  his  supposed  trans- 
gression/ 

With  respect  to  both  kinds  of  slander,  it  is  immaterial 
in  what  way  the  charge  is  conveyed,  whether  by  direct 
statement,  or  obliquely,  as  by  question,  epithet,  or  exclama- 
tion.    But  the  actual  words  used  must  be  stated  in  the  de- 
claration, and  upon  the  failure  to  prove  thero  as  stated,  the 
plaintiff  will  be  nonsuited  at  the  trial:  it  is  not  sutiicient 
to  slate  the  meaning  and  inference  of  the  words.  They  will 
be  interpreted  in  the  sense  in  which  they  are  commonly 
used,  but  where  they  are  susceptible  of  two  neanings  one 
innocent,  the  other  defamatory,  the  innocent  interpretation 
is  to  be  preferred.    Where  words  are  equivocal  either  in 
their  meaning  or  their  application,  a  parenthetical  explana- 
tion may  be  inserted  in  the  declaration.    This  is  called  an 
innuendo.     It  may  be  employed  to  explain  and  define,  but 
not  to  enlarge  or  alter,  the  meaning  or  application  of  the 
words  8|)oken.    The  declaration  must  state  the  publication 
of  the  words,  that  is,  that  they  were  spoken  in  the  hearing 
of  others,  and  spoken   maliciously.      Two  cannot  join  in 
brin(;ing  one  action  of  slander,  except  in  the  case  of  husband 
and  wife,  or  of  partners  for  an  injury  done  to  their  joint 
trade ;  nor  can  an  action  be  brought  against  two,  except 
a  husband  and  wife,   where  slanderous  words  have   been 
spoken  by  the  wife.     Where  an  action  is  brought  for  slan- 
derous words  spoken  of  a  party  relative  to  his  otHce  or  pro- 
fessiion,  the  declaration  must  slate  that  he  was  at  the  time 
of  speaking  the  words  in  possession  of  the  office  or  engaged 
in  the  profession.    And  where  the  knowledge  of  extraneous 
facts  is  necessary  to  show  the  application  ^of  the  sl/inder, 
these  should  be  stated  in  the  introductory  part  of  the  de- 
claration. 

In  answer  to  an  action  of  slander  the  defendant  may 
plead  that  the  words  spoken  were  true,  or  that  they  were 
spoken  in  the  course  of  a  trial  in  a  court  of  jusiice,  and 
were  pertinent  to  the  case;  or  formed  the  bubject  of  a  con- 
fidential communication,  as  where  a  party  on  application 
bond  fide  stales  what  he  believes  to  be  true  relative  to  the 
character  of  a  servant,  or  makes  known  facts  merely  for 
the  purpose  of  honestly  warning  another  in  whom  ho  is 
interciited.  (Com.,  Dig,^  'Action  on  the  ease  for  Defama- 
tion.' D.  1,  &c.) 

SLANE.     [Mbath.] 

SLANEY.  River.    [Wkxforo.] 

SLAT  E.  By  some  geological  writers  the  laminar  struc- 
tures wliith  prevail  in  many  stratified  and  in  some  raeta- 
morphic  rocks  ate  called  slaty  or  schistose;  but,  in  con- 
sequence oi"  the  pr.»givss  of  investipution,  one  of  these  siruc- 
tuies.  locally  superinduced  in  depoMtcd  strata,  which  is  eha- 
ractcnzoil  by  planes  of  deavayo  generally  meeting  those  of 
doposiiion  at  considerable  angles,  is  >peciany  called  the  slaty 
stiucluro.     If,  m  the  diagram  below,  c,  «,'/,  rcpixwent   lii 
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sec  ion  a  series  of  deposited  beds  of  clav(c),  sandstone  (4\ 
and  nodules  of  lime>ione  (/ ),  all  dipping,  as  the  arrow  S 
(south)  indicates,  at  Ju"  :  the  lines  which  rross  these  be<ls  at 
oblique  aiiKies.^ and  are  more  hi^ihly  inclined,  as  in  the 
arrow  K  =  6u^  are  the  ed»;es  of  innumerahle  parallel 
planes  of  cleava-e.  wh.ch  are  ci.ntinuous  through  the  finelv 
a»K»Httceous  bed^c;  more  or  less  twisted  in  and  ab^mt  the 
limestone  mnlules/;  more  or  lew  interrupted  bv  the  nie- 
iiaceous  beds*  or  represented  therein  bv  lines  mure  noailv 
U^iaui^rled  to  the  plane  s^i  de|K)Miion.  the  law  here  intli'- 
catea  ot  the  want  of  coincidence  in  iho  pUnes  of  cleax.ige 
ana  donos.tion  is  almiwt  umveis.»llv  observed  tn  nature 
Acau>  h.nzuntal  strata  are  crusMxl  bv  inolmed  clcaxaee- 
»»'c;h.y  luci.ned  »iiaia  arv  ttaver^ed  by  neariv  verticat  cl-iv-  I 


age.  In  strata  which  dipdiflbrent  ways  from  an  axis  or  to 
an  axis,  the  cleavage  planes  are  sometimes  found  to  be  paral- 
lel throughout  the  mass  on  both  sides  of  the  axis;  and  even 
where  strata  are  variously  contorted,  they  are  frequent  *.v 
dissected  through  a  great  part  or  the  whole  of  their  tni<% 
by  cleavage  planes  passing  in  one  direction.  Hence  il. ' 
conclusion  is  obvious  that  this  slaty  structure,  this  m^nj- 
hedral  symmetry  (if  we  may  not  call  it  crystellixation^.  i- 
the  firuit  of  a  general  cause  acting  subsequently  to  tho  im- 
position and  disturbance  of  the  strata,  capable  of  iena<2.t 
and  rearranging  the  particles  so  as  to  polarize  and  s\>tcin^- 
tize  their  mutual  attractions,  but  not  to  fuse  ihcm  to;;(  ilttr, 
destroy  their  original  distinctness,  or  obliterate  the  evuler.'  -• 
of  their  original  condition.  This  force  was  so  genet  al.  tti  i*. 
along  many  miles  of  country,  as,  for  example,  in  the  uh'it*. 
Snuwdonian  chain,  one  particular  direction  (north-no.*:.- 
east),  in  North  Devon  and  Pembrokeshire  another  (nearlv 
east  and  west),  is  found  to  prevail  more  or  less  diHtinciU  \\\ 
all  the  rocks;  though,  as  before  observed,  arenaceoui^  uui: 
pebbly  beds  are  least  influenced  by  it,  and  limestones  ai-. 
unequally  and  variously  a.lected. 

This  dependence  of  the  slaty  structure  on  the  nature  o.' 
the  rock   is  sometimes  very  positively  pronounced,   a%     . 
some  classes  of  rock  the  cleavage  does  change  and  eten  n- 
verse  its   inclination   where  contortions  prevail.     (Tb.4  i- 
very  observable  in  some  cases  of  cleavage  in  the  old  ic^l 
sandstone  of  Pembrokeshire.)    On  a  first  view  it  appear*,  u 
be  equally  dependent  on  geological  time,  f^ince  it  is  |  r.u 
cipally  among  the  older  strata  that  it  is  well  exhibited  on  ^ 
large  scale;  but  on  this  bead  doubt  arises,  when  «e  fiirl 
the  Silurian  rocks,  which  are  not  slaty  at  Ludlow,  btcvn.c 
so  near  Llandovery ;  the  old   red-sandstone  slaty  in  Pcin- 
brokeshire  and  not  so  in   Monmouthshire;  the  mounts.:, 
limestone  shales  slaty  near  Tenby  and  not  so  in  Yorkshj» .  . 
the  lias  shales  slaty  on  the  nurttiern  slopes  of  the  Alp>, '.  u. 
not  so  in  England. 

There  are  then  local  comUtinm  which  inllncncc  the  d-x  ■ 
lopment  of  slaty  cleavage,  and  it  is  essential  to  a  gvnr< .. 
solution  of  the  problem ^\hich  this  structure  involves  u  . 
these  conditions  should  be  determined.    Proximity  to  r«. 
of  igneous  origin  has  been  freely  appealed  to  for  ihi*  \. 
pose;  but  this  appears  an  insutlieii'iit  and  not  (  f;cn  .-»} . 
cable  cause.  The  moht  general  condition  which  has  oc«  n:r 
to  our  observation  is  the  fact  of  remarkable  d.splacei;.: 
of  the  strata  on  one  or  more  anticlinal  or  synclinal  a\ 
and  it  is  of  consequence  to  this  inference  to  remaik  u 
very  often,  approximately  or  even  exactly,  the  hcnz  \  \ 
edge  (* strike')  of  the  inclined  cleavage  planes  coincides  *. 
the  axis  of  niovimenl  (and  therefore  \\\\\\  the  strike)  U 
straiiticatiuii.     Pressure   in   some  peculiar  applicat..  i;     , 
peaijj  to  us  to  be  ind.cated  by  all  the  phenomena  a>  ".. 
j^.and  ajient  in  the  pvoduction  of  ^laty  cleavage.     Onl^  • 
toleiably  sucfe^^ful  effort  has  been  niade  experiraeni.iL\  : 
reproduce  this  structure  by  art.     Mr.  R.  W.  Fox  ha>  ca. 
elecliical  currents  to  travcr>e  a  mass  of  moisl  clay,  afii  u 
observed  in  consequence  the  formation  of  numerous  GN*».rv 
more  or  less  siunlar  to  slaty  cleavage,  in  planes  par^i-.. .  : 
the  vertical  bounding  surfaces  of  the  mass,  and  a:  j:J 
angles  to  the  eleclncal  currents.     The  exact  applica*.  :« 
this  experiment  i^  not  understood.     Perhaps  however,  c 
joined  with  the   admission   that  the  g.eat   movrm.-.  s  . 
slruia.  by  wh.ch  appartnlly  sialy  cleavage  wai»  detcih..r 
dcpcn  'ed  on  disturbed  etjinhbrium  of  iniCiiial  heal,  «!.. 
might,  or  rather  must,  havu  de\tl(»ped  electrical  lu.ir    -. 
this  solitary  experiment  may  be  the  ctraiueneemeiit  .  .    • 
right  mode  of  more  extensive  inquiry  embracing  the  ui  • 
circumstances  of  chemical  nature,  stratified  arrangcm.     . 
disturbed  position,  and  proximity  of  igneous  rock*.»  wl* 
must  all  be  included  in  a  pood  theory  of  slaty  clca\aj:e. 

For  economical  purposes  there  appears  little  chanc.- 
obtaining   in   the   British  Islands  good  siaie  (pnq*M!«   ^ 
called)  fiom  any  but  the  anticnt  argillaceous  stiaia  ^.  • 
posed  on  mica  >chi*t  and  gnei&s,  and  covered  by  v :.«   i« 
sandstone  or  mountain   liincNtone.     From  these  »t»''.  4  . 
Scotland.   Cumbei land,  Westmoreland,  York>hire.  L  Ij  . 
wix)d  Forest,   North  Wales  abundantly.  South  %V  .:.*.    I' 
von>hire.  Cornwall,  the  north  and  ^outh  of  Irt>:and.  ^I  kU-^ 
varl0Ub^alu^  are  duj;.  The  ihm  tlagstone  of  ti  ecial  :.  ..    . 
tion  in  many  parts  of  Hni^bnd  and  Wales,  the  lum. 
sandy  limestone  of  Stone>lieM,  CVIU  Wiston,  iic»  ttht.  ii   .. 
ofien  called  states,  and  are  extensively  used  in  rn*'*   ;.  - 
all  obtained  bv  natural  partinirs  paniikl  to  ihescat.  \  .ti 
True  b'.aie  is  M»Iil  hy  vedje^  ii»-ni  the  a:  iMrentlv  *  I  1  ; 
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The  Doric  states  of  Greece  bad  few  purchased  slaves  but 
Athens,  Corinth,  and  other  commercial  states  had  a  large 
number,  who  were  mostly  natives  of  barbarous  cuuntries, 
Hccording  to  the  Greek  phraseolo&^y.  The  slave  population 
in  Attica  has  been  variously  estimated  as  to  nuuibers,  and 
it  varied  of  course  considerably  at  different  periods,  but  it 
appears  that  in  Athens,  at  least  in  the  time  of  its  greatest 
power,  they  were  much  more  numerous  than  the  fleemen. 
[Athens.]'  From  a  fragment  of  Hyperides  preserved  by 
Suidas  (v.  <&irc\|/i;^i<raro},  the  number  of  slaves  appears  to 
have  been  at  one  time  150,000,  who  were  employed  in  the 
fields  and  mines  of  Attica  alone.  Even  the  poorer  citizens 
had  a  slave  for  their  household  affairs.  The  wealthier 
citizens  had  as  many  as  flfiy  slaves  to  each  family,  and  some 
had  more.  We  read  of  philosophers  keeping  ten  slaves.  There 
were  private  slaves  belonging  to  families  and  public  slaves 
belonging  to  the  community  or  state.  The  latter  were  em- 
ployed on  board  the  fleet,  in  the  docks  and  arsenal,  and  in  the 
runstruction  of  public  buildings  and  roads.  Pausanias  ^ays 
that  slaves  were  introduced  for  the  first  time  atnong  the 
land  forces  at  the  battle  of  Marathou ;  but  this  was,  it 
seems,  in  the  ranks  of  the  Platisans,  for  the  Athenians  did 
not  introduce  them  into  their  armies  till  a  later  period.  At 
the  sea  fight  of  ArginusoD  there  were  many  slaves  serving 
in  the  Athenian  fleet,  and  they  were  emancipated  after  the 
battle.  Again  at  Cheronisa  the  Athenians  gianted  liberty 
to  their  slaves  who  served  in  the  army. 

slaves  were  dealt  with  like  any  other  property:  they 
could  be  given  as  pledges;  they  worked  either  on  their 
master's  account  or  on  their  own,  in  which  latter  case  thcv 
paid  a  certain  sum  to  their  master ;  or  they  were  let  out  on 
nire  as  servants  or  workmen,  or  sent  to  serve  in  the  navy  of 
the  slate,  the  master  receiving  payment  for  their  services. 
Mines  were  worked  by  slaves,  some  of  whom  belonged  to 
the  lessees  of  the  mine,  and  the  rest  were  hired  from  the 
great  slave  proprietors,  to  whom  the  latter  paid  a  rent  of  so 
much  a  head,  besides  providing  for  the  maintenance  of  the 
slave,  which  was  no  great  matter.  They  worked  in  chains, 
and  many  of  them  died  from  the  effect  of  the  unwholesome 
atmosphere.  Nicias  the  elder  had  1000  slaves  in  the  mines 
of  Laurium;  others  had  several  hundreds,  whom  they  let  to 
the  contractors  for  an  obolus  a  day  each.  At  one  time  the 
mining  slaves  of  Attica  murdered  their  guards,  took  pos- 
session of  the  fortifications  of  Sunium,  and  ravaged  the 
surrounding  country.  (Fragment  of  Posidonius's  Continua- 
tion of  Polybius ;  see  Boeckh's  Public  Economy  of  Athens, 
b.  i.)  The  thirty-two  or  thirty- three  iron- workers  or  sword- 
cutlers  of  Demosthenes  annually  produced  a  net  profit  of 
thirty  mime,  their  purchase  value  being  190  minae;  whilst 
his  twenty  chair-makers,  whose  value  was  estimated  at  40 
roincD,  brought  in  a  net  profit  of  12  minis.  (Demosthenes 
Against  Aphobus,  i.)  The  leather- workers  of  Timarchus 
brought  in  to  their  master  each  two  oboli  a  day,  and  their 
foreman  three.  The  master  furnished  the  raw  materials. 
The  price  of  slaves  at  Athens  varied  from  half  a  mina  to 
five  and  ten  mined  a  head:  a  common  mining  slave,  in  the 
age  of  Demosthenes,  cost  from  125  to  150  drachms.  The 
profits  derived  from  slave  labour  must  have  been  very  high, 
as  the  owner  had  to  replace  his  capital  and  to  obtain  the 
usual  rate  of  interest  for  his  money,  which  was  a  high  rate, 
and  the  slave  was  only  valuable  so  long  as  he  had  health 
and  was  able  to  work.  Tliere  was  also  the  danger  of  his 
running  away,  especially  in  war  time.  Antigcnes  of  Rhodes 
was  the  first  to  establish  an  insurance  for  slaves.  For  a 
yearly  contribution  for  each  slave  serving  in  the  army  he 
undertook  to  make  good  his  price  to  the  owner,  in  case  of 
bis  running  away. 

The  antients  were  so  habituated  to  the  sight  of  slavery, 
that  none  of  the  antient  philosophers  make  any  objection  to 
its  existence.  Plato,  in  his 'Perfect  State.*  desires  only 
that  no  Greeks  should  be  made  slaves.  The  only  states  of 
Greece  in  which  no  slaves  appear  to  have  been  introduced 
were  Locris  and  Phocis,  probably  by  reason  of  the  poverty 
of  the  people  and  the  simplicity  of  their  manners. 

The  Etruscans  and  other  antient  Italian  nations  had 
slaves,  as  is  proved  by  those  of  VuUinii  revolting  against 
their  roasters,  and  by  the  tradition  that  the  Bruttii  were  run- 
away slaves  of  the  Lucanians.  The  C^mpanians  had  both 
slaves  and  gladiators  previous  to  the  Roman  conquest.  But 
the  Romans  by  their  system  of  continual  war  caused  an 
•Dormous  influx  of  slaves  into  Italy,  where  the  slave  popu- 
lation at  last  superseded  almost  entirely  that  of  the  free 
Ubottren. 


l^ie  Roman  system  of  slavery  had  peculiarities  wli,<I. 
distinguished  it    from   that  of  Greece.      One  distinct i.ii 
existed  in  principle.    The  Greeks  considered  slaveiy  ti>  )••' 
derived  from  the  law  of  nature  and  from  permanent  dne.-- 
silies  in  the  races  of  men.     (Aristotle,  Potit,,  i.)    The  H»>- 
mans  admitted  in  principle  that  all  men  were  origiinlljb 
free  {InsHt^  i.,  tit.  ii.)  by  the  law  of  nature  (jure  nat.i^ 
rali),  and  they  ascribed  the  rights  of  masters  over  their  sla\  t  > 
entirely  to  the  will  of  society,  to  the  '  jus  gentium,'  if  tl  c 
slaves  were  captives  taken  in  war,  whom  the  conquerors  n.- 
stead  of  killing  them,  as  they  might  have  done,  spaud   Ii* 
the  purpose  of  selling  them,  or  to  the  '  jus  civile,*  when  .i 
man  of  full  age  sold  himself.    It  was  a  rule  of  Ruuiu.i 
law  that    the  ofi*spring  of   a  slave   woman  foliowe<l    th<- 
condition  of  the  mother.     (//?«/.,  i.,  tit.  3.)    Emancipjturi 
was  much  more  frequent  at  Rome  than  in  Greece :  the  eiu^iu- 
cipated  slave  became  a  freedman  ( liber  tus),  but  whet  he  i  i  • 
became  a  Roman  citizen,  a  Latinus,   or  a  Dediticius  «!<  - 
pended  on  circumstances.     If  the  manumitted  ttluvc  w.< 
above  thirty  years  of  age,  if  he  was  the  Quiritarian  pri>|  «• . .  > 
of  his  manumiitor,  and  if  he  was  manumitted  in  due  toin;. 
he  became  a  Roman  citizen.     At  Athens,  on  the  contnny. 
emancipation  from  the  dominion  of  the  master  was  seltl.»ii 
followed  by  the  privileges  of  citizenship  even  to  a  hnaii*  ! 
extent,  and   these   privileges  could  only  be  conferred   b^ 
public  authority.     It  is  true,  that  at  Rome,  under  the  ctu- 
pirc,  from  the  enactment  of  the  Lex  Aelia  Sentia,  passed  in 
the  time  of  Augustus,  there  were  restrictions,  in  p<*int  «•: 
number,  upon  the  master's  power  of  freeing  his  bonth.i*  .< 
and  raising  them  to  the  rank  of  Roman  citizens;  still   m 
every  a<;e  there  was  a  prospect  to  the  slave  of  being  alili*  t  > 
obtain  his  freedom. 

The  slaves  of  the  Romans  were  called  by  the  nanii'<  of 
servi,  servitia,  mancipia,  famuli,  and,  as  being  mcmbei>  "i 
a  familia,  also  familiares.     A  slave  was  often  called  *  i>u<'r.' 
which  was  sometimes  contracted  into  'por,'  and  added  t 
the  master*s  name,  as   'Marcipor,*  the  slave  of  Marr.t-. 
Slaves  were  not  considered  members  of  the  commuiutv  - 
they  had  no  rights,  and  were  not  legally  considered  us  ]•■:• 
sons,  but  as  things  or  chattels.    They  could  neither  si.c  n«>: 
be  sued,  ond  they  could  not  claim  the  protection  of  lii  • 
tiibunes.  When  an  alleged  slave  claimed  his  freedom  on  r*  . 
pica  of  unjust  detention,  he  was  obliged  to  have  a  frci-  ] 
tcclor  to  sue  for  him,  unld  Justinian  iCfjde,  vii.,  til.  1.  7.  *!  i 
adsertione  tollenda*)  dispensed  with  that  formality.     S ;.-.•. 
had  no  connubium,  that  is,  they  could  not  contract  a  U":    .  . 
marriage;  their  union  with  a  person  of  their  own  rank  v  .. 
styled  contubernium,  and  cohabitation  with  another  poi.-    i 
wus  not  adultery ;  and  even  the  Christian  church  for  mwi    I 
centuries  did  not  declare  the  validity  and  indissolubtl.t>  i- 
slave  marriages.   At  last  the  emperor  Basilius  allowed  *^h  ^ .  ^ 
to  marry  and  receive  the  blessing  of  the  priest,  and  AU'\.  .«. 
Coranenus  renewed  the  permission.     As  slaves  had  no  i ..  .- 
nubium.  they  had  not  the  parental  power  (patria  pote^•^ 
over  their  offspring,  no  ties  of  blood  were  recognised  am. . 
them,  except  with  respect  to  incest  and  parricide,  >*l. 
were  considered  as  crimes  by  the  law  of  nature.     Th  • 
slaves  were  incapable  of  holding  property,  they  were  U'  i 
capacitated  from  acquiring  property,  but  what  the>  did    i  • 
quire  belonged  to  their  masters.     They  were  often  all.iv  . 
to  enjoy  property  as  their  own,  *  peculium.' consisting  s  .. 
times  of  other  slaves,  but  they  held  it  only  by  permis.>i  u  .. 
any  legal  proceedings  connected  with  it  could  only  be  i 
ducted  in  the  name  of  the  master,  who  was  the  onU  1. 
proprietor.   No  slave  could  hold  a  public  office,  and  if  a  '»L  . 
unknown  to  be  such  had  obtained  a  responsible  office,  it  * 
a  question  among  the  jurists  whether  his  acts  wuuld 
valid  or  null.    Untd  the  latter  period  of  the  republic,  s./  • .  • 
and  even  freedmen  were  not  admitted  mlo  the  rank^  ot  t  i 
army.     In  cases  of  urgent  public  danger,  such  ab  after  i! 
defeat  of  Canncc,  slaves  were  purchased  by  the  state  n . 
sent  to  the  army,  and  if  they  beliaved  well,  they  were  cm    « 
cipated.    (Livy,  xxii.  57,  and  xxiv.  14-16.) 

Malo  slaves  were  not  permitted  by  law  to  wear  lite  t* 
and  bulla,  nor  females  the  stola,  but  otherwise  there  w..-  i 
fixed  distinctive  costume  for  them,  and  they  wet c  n^c-^.  « 
dressed  like  poor  freeman,  who  could  not  afford  to  we.ir  :    . 
to^a.     A  distinct  dress  for  slaves  had  been  proposed  in  tl:> 
decline  of  the  republic,  but  the  proposition  was  lejccu-  I 
upon  some  senator  adverting  to  the  danger  of  showittq;  ;*  c 
slaves  how  much  superior  in  numbers  they  were  to  t:.« 
freemen.     Slaves  were  forbidden  the  use  of  horses,    car- 
riages, or  litters  (lectic»)  within  the  walls  of  the  cny 
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mitting  a  slave  except  by  the  Vindicta,  and  wilU  the  op- 
probatiun  of  the  Consilium,  which  at  Rome  consisted  of  fiw 
senators  and  five  Roman  equites  of  legal  a^e  (puberus).  and 
in  the  provinces  consisted  of  twenty  recupcratores,  who  were 
Roman  citizens.  (Gaius,  i.  20,  38.)  The  Lex  Aeha  Sentia 
also  made  all  manumissions  void  which  were  effecled  to  cheat 
creditors  or  defraud  patrons  of  their  rights.  The  Lex  Furia 
Caninia,  whicji  was  passed  about  a.d.  7,  limited  the  whole 
number  of  slaves  who  could  be  manumitted  by  testament  to 
100,  and  when  a  man  had  fewer  than  500  slaves,  it  do* 
termined  bv  a  scale  the  number  that  he  oould  manumit. 
This  Lex  only  applied  to  manumission  by  testament.  (Gaiua, 
i.  42.  &c.) 

In  the  earlier  ages  of  the  Republic,  slaves  were  not  very 
numerous,  and  were  chieAy  employed  in  household  offices  or 
ns  operatives  in  the  towns ;  and  they  were  generally  treated 
like  members  of  the  family,  and  joined  their  masters  in 
olTering  prayers  and  sacrifices  to  the  gods.   (Horace,  Evist^ 
it.  I,  142.)    But  after  the  conquests  of  Rome  spreaa  be- 
yond the  limits  of  Italy,  the  influx  of  captives  was  so  great, 
and  their  price  fell  so  low,  that  they  were  looked  upon  as  a 
cheap  and  ea^^ily  renewed  commodity,  and  treated  as  such. 
The  condition  of  the  Roman  slave,  generally  speaking,  be- 
came worse  in  the  later  ages  of  the  reuubUc  than  that  of  the 
slave  at  Athens.  It  is  worthy  of  remark  that  many  of  the  em- 
perors, even  some  of  the  worst  of  them,  interfered  on  behalf  of 
the  slave.   Augustus  established  courts  for  the  trial  of  slaves 
who  were  charged  with  serious  offenceSi  intending  thus  to 
supersede  arbitrary  punishment  by  the  masters,  but  the 
law  was  not  made  obligatory  upon  the  latter  to  bring  their 
slaves  before  the  courts,  and  was  often  evaded.    The  same 
emperor  strongly  reprobated  Vodius  Pollio,  a  Roman  knight, 
for  sentencing  a  slave  to  be  thrown  alive  into  a  fish-pond 
to  be  devoured  by  lampreys,  and  he  took  the  slave  into 
his  own  housuliold.     By  a  law  passed  in  the  time  of  Clau- 
dius, a  roaster  who  exposed  his  sick  or  infirm  slaves  for* 
feited  all  right  over  them  in  the  event  of  their  recovery* 
The  Lex  Petronia,  probably  passed  in  the  time  of  Augus- 
tus, or  in  the  reign  of  Nero,  prohibited  roasters  from  com- 
pelling their  slaves  to  fis^ht  with  wild  beasts,  except  with 
the  consent  of  the  judicial  authorities,  and  on  a  suffi- 
cient case  being  made  out  against  tlie  slave.    Domittan 
forbade  the  mutilation  of  slaves.    Hadrian  suppresseil  the 
ergastula,  or  private  prisons  for  the  confinement  of  slaves; 
he  also  restrained  proprietors  from  selling  their  sUves  to 
keepers  of  gladialori^,  or  to  brothel-keepers,  except  as  a  pun- 
ishment, in  which  case  the  sanction  of  a  judge  (judex)  was 
required.    The  sarao  emperor  banished  a  lady  of  rank  fur 
Hvo  years  on  account  of  her  crueltv  to  her  slaves.     Anrv>- 
ninus  Pius  adopted  an  old  law  of  the  Athenians,  by  which 
lliu  judge  who  should  hv  sutiaOed  of  u  slave  being  cruelly 
trraiml  by  hit  owner,  had  powur  to  oblige*  the  owner  to 
i^rll  liim  to  »ioinu  othur  pLMsou.    Tho  judi;c  hDwe^er  woa 
li^n  efitiri*ly  to  his  own  discretion  in  deturuuning  what  mea- 
suie   of  ImrshncMM  on    the  nart  of  the  owuur   should  be 
u  pM)|i(*r  Kround  for  judiriul  interposition.     Septimius  So- 
\4'ruM  foihiulo  the  forcible  sulijoction  of  slaves  to  prostitu- 
tion.   The  Cltristtttu  cnipuiuix  wont  further  iu  protectiuir 
liiu  {.iMMoutt  of  slttvtiH.     Contituntuie  placed  the  wilful  mur- 
dur  of  u  KJavo  on  a  lovol  with  that  of  a  freeman;  and  Justi- 
iii'iii  roiifhuwd  llu«  luw.  iiiduduifT  within  its  provisions  cases 
of  s)u^u4  who  dind  undur  uxcomivo  punishmont.     Conslan- 
fiiiv  luadtt  uUo  two  laws,  both  uuarfv  in  the  ttaroe  words,  to 
I'linnit  tho  (orcililo  h4*)urutu)ii  of  tno  mcuibers  of  servile 
fit  III  I  111!  hy  Mulv  or  part  II  ion  of  properly.    Otu)  of  the  luws, 
d  I  (I'll  A  it.  .I.i  i.  wu«  K'tuiiiud  by  Ju»tinian  in  his  code.    The 
(utKli   iilio   povviMf'ully   ititeiTerrd   for   the  protuctiou   of 
kiu.i  4,  hy  titiiMtciii)^;  i'M'oiiunuiiU'utiou  aguiusl  owners  who 
fill  lo  <h  tih  lilt  ir  ibluv4*i  witiiout  tho  con/>eut  of  tlio  judge; 
Mild  hy  «lhii<liiiM  tt<«>Uua  \%ithm  Mu*red  precincts  to  klavos 
ft'iiii  (hii  nil 'i<t  of  uniiu'irtiul   tiiiisteri«.     A  law  of  T1m>o* 
d  •loi*  J    uoiiiMMid  u  khi\e   who  hud   tnWeii  refuse  in  a 
/  liiiri  h  Ut  I  <ill  fi't  lht>  |ii(itti('iion  of  the  judge,  that  he  might 
piiwiwd  iiriiii  ihuiid   111  hit  l4ii'iuiial   in  older  that  his  e use 
iMii:hl  Up  if»v«<Mti^.i(iHl.     After  (;hit»tlauity  became  the  pre* 
d'HiMiuol   iihtfH'ii    ill  Iho  Uoiuuii  woihl.   It    uxeieised    in 
vsrinim  wuv*  n  hi>tii>fl<  mi  iiifliieiirw  upon  tlio  condition  of  tho 
■liiHii,  witltotil  hi«<v»i\fr  nit«*rf'»>iintt.  at  least  fur  couturies, 
«ilh  thii  iM«iiiiitHiit  of  ulnxiry  ilsidr     Kven  the  laws  of  the 
rMt.iiMii  iMM)iMiuri  tth<ili4tiHi|f  Ihu  maitui'iiiower  of  Ufeand 
d'  'ih  KVPt  III*  kluvti  wure  long  I'vadfd.     fetaivianus  (De  Ou' 
h0iiiitH'>fi"  hft,  iv.)  lufoiuKt  ui  that  in  thu  |iro\ini*u« ul'  Oaul, 
*i  fj  iiluiy,  nil*  eis  still  iaucMfl  that  ihuy  hiida 


ri<;ht  to  put  their  slaves  to  death.  Macrobiut  (Saifint.,  l, 
11)  makes  one  of  his  iutorlocutors,  though  a  beatlieo,  ex- 
patiate  with  great  eloquence  on  the  cruel  aod  unjust  Irwai 
ment  of  slaves.  In  Spain,  iu  the  early  period  of  th«  Vim* 
gothic  kings,  tiaa  praeiico  of  putting  alavet  to  death  stt!I 
existed,  for  in  the  * Foro  Judicum'  (b.  vl,  tit.  5)  it  ia  suil 
that  as  some  cruel  mailers  in  the  impetuosity  oi  their  pruJe 
put  to  death  their  slaves  wiihout  reason,  it  is  enacted  that  a 
public  and  regular  trial  shall  take  place  previous  to  their 
condemnation.  Several  laws  and  ecclesiastical  canona  tur* 
bade  the  sale  of  Chris lijans  as  blaves  to  Jews  or  Saraceii* 
and  other  unbelievers. 

The  northern  tribes  which  invaded  tlie  Western  cropiic 
had  their  own  slaves,  wlw  were  ohiedy  Slavonian  eaptive^ 
distinct  from  the  slaves  of  the  Romans  or  conquered  inhabi- 
tauts.  Iu  course  of  time  however  the  various  dasees  ol 
slaves  merged  into  one  class,  that  of  the  '  adscript!  gleb«/ 
or  serfs  of  the  middle  ages,  aiul  the  institution  of  Hom.io 
slavery  in  its  unmitigateufonu  became  obliterated.  The  pre- 
cise period  of  this  change  cannot  be  fixed;  it  took  place  at 
various  times  in  different  countries.  Sla%'es  were  exporter; 
from  Britain  to  the  Contiuent  iu  the  Saxon  period,  and  ili\! 
voung  English  slaves  whom  pope  Gregory  I.  saw  iu  the  me; - 
ket  at  Romo  were  probably  brought  thither  by  slave-dealer*. 
Giraldus  Cambreusis,  William  of  Malmsbury,  aod  otlK-r* 
accuse  the  Anglo-Saxons  of  selling  their  female  servaiu» 
and  even  their  children  to  strangers,  and  especially  to  ti,v 
Irish,  and  the  practice  continued  even  after  the  Noircnau 
conquest.  In  the  canons  of  a  council  held  at  London,  a.i>. 
JlO'i,  it  is  said,  *Let  no  one  from  henceforth  presume  to 
carry  on  that  wicked  traflic  by  which  men  in  B upland  have 
been  hitherto  sold  Uke  brute  auimftls.*  (.Wilkin  s  CoHdUu, 
l,  p.  383.) 

But  although  the  traffic  in  slaves  ceased  araong  tho 
Christian  nations  of  Europe,  it  continued  to  be  carried  on  b) 
the  Venetians  across  the  Mediterranean  iu  tlie  aoe  of  thv 
Crusades.  The  Venetians  sunplied  the  markets  of  thu  Sa- 
racens with  slares  purchased  fitun  the  Slavonian  tribe* 
which  bordered  on  the  Adriatic  Besides,  ae  personal 
slavery  and  tlie  traffic  in  slaves  continued  in  all  Moham- 
medan countries.  Christian  captives  taken  by  Mussulman* 
were  sold  in  the  maikets  of  Asia  and  Northern  Africa,  aiwl 
have  continued  to  he  sold  till  within  our  own  timea,  whni 
Christian  slavery  has  been  abolished  in  B.arbar>-.  Egypt,  ar.d 
the  Ottoman  empire,  by  the  interference  of  the  Christian 
powers,  tlic  emancipation  of  Greece,  and  the  conquest  of 
Algiers  by  the  French. 

VVith  the  discovery  of  America,  a  new  description  of 
slavery  and  slave-trade  arose.  Christ  kin  nations  purchaM^d 
heathen  negroes  fur  the  purpose  of  employing  them  in  the 
mines  and  plautatious  of  the  New  World.  It  was  found  by 
experience  that  the  natives  of  America  were  too  weak  and 
too  indolent  to  under;;o  the  hard  work  which  their  St  ani^b 
task-masters  exacted  of  them,  and  that  they  died  in  grt^t 
numbers.  Las  Casas,  a  Dominican,  advocated  with  a  f.cr- 
scveriug  energy  before  the  court  of  Spain  the  cause  of  ll:e 
American  aborigines,  and  reprobated  the  system  of  the 
*  repartimientos,  by  which  they  were  distriimted  in  lot* 
like  cattle  among  their  new  masters.  [Casas.  Bartholvimk 
OK  LAS.]  But  it  was  necessary  for  the  setilenienis  lo  In- 
made  profitable  in  ordta:  to  satisfy  the  conquerors,  aod  it 
was  suj2:gested  that  negroes  from  Africa,  a  more  robust  au  1 
active  race  than  the  Ameiican  Indians,  mi^ht  be  suhalituu  l 
for  them.  It  was  staled  than  an  able-bodied  negro  cooiU 
do  as  much  work  as  four  Indiana.  Tlie  PortugueMs  «crv  at 
that  time  possessed  of  a  great  part  of  the  coast  of  Alr»t*.t, 
where  they  easily  obtained  by  force  or  barter  a  considerable 
number  of  slaves.  The  trade  in  slaves  among  the  nattoiia 
of  Africa  had  existed  from  time  immemorial.  It  had  U.<  u 
carried  ou  ui  antient  times:  tlie  Garamantes  used  to  supjit 
the  alave-dealers  of  Carthage.  Cyrene,  and  Egypt  with  b*a(^ 
slaves  which  tho)'  brought  from  the  interior.  The  dcm^Aiid 
fur  slaves  by  the  Portuguese  in  the  Atlantic  liarboui^  g4i«r 
the  trade  a  £resh  direction.  The  petty  chiefs  of  the  inw:  i^- 
made  predatory  incursions  into  each  other's  territories,  an  « 
sold  their  captives,  aod  sometimes  their  own  subjects,  to  ttie 
European  traders.  The  first  negroea  were  ins  ported  by  ti.<o 
Portuguese  from  Afrioe  to  the  West  Indies  in  1A03,  end  in 
\S\i  Ferdinand  theCathulio  allowed  a  larger  ioaportaiion. 
Tliese  however  were  private  and  partial  speculation*;  i;  t» 
said  that  Cardinal  Ximenes  was  opposed  to  the  trade  becaua^ 
ho  considered  it  unjusL  Charles  V.  however,  being  |w«c»ea 
on  oue  tide  by  the  deouutd  fiv  labour  ia  the  A"^frifi>u 
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settlements,  and  on  the  other  hf  Ias  Casas  and  others  who 
^leaded  the  cause  of  the  Indian  natives,  granted  to  one  of 
lis  Flemish  courtiers  the  exclusive  privilege  of  importing 
1000  hlacks  to  the  West  Indies. 

The  Fleming  sold  his  privilege  for  25,000  ducats  to  some 
Genoese  merchants,  vrho  organised  a  regular  slave-trade 
)ot\veen  Africa  and  America.  As  the  European  settlements 
n  America  increased  and  extended,  Ihe  demand  for  slaves 
ilso  increased;  and  all  European  nations  who  had  colonies 
n  America  shared  in  the  slave-trade.  The  details  of  that 
rade,  the  suflferings  of  the  slaves  in  their  journey  from  the 
ntcrior  to  the  coast,  and  afterwards  in  their  passage  acrt>ss 
he  Atlantic — their  treatment  in  America,  which  varied 
lot  only  according  to  the  disposition  of  their  individual 
nastcrs,  hut  also  according  to  different  colonies,  are  mat- 
ers of  notoriety  which  have  been  amply  discussed  in  every 
'ountry  of  Europe  during  the  last  and  present  centuries. 
!t  is  generally  understood  tliat  the  slaves  of  the  Spaniards, 
•specially  in  Continental  America,  were  the  best  treated  of 
11.  But  the  negro  slaves  in  general  wore  exactly  in  the 
ame  condition  as  the  Roman  slaves  of  old,  being  sale- 
ible,  transferable,  pawnable,  and  punishable  at  the  will  of 
heir  owners.  Restrictions  h(Twevcr  were  gradually  intro- 
luccd  by  the  law  of  the  respeiMive  states,  in  order  to  protect 
he  life  of  the  ne^o  slave  against  the  caprice  or  brutality  of 
IK  owner.  In  the  British  colonies,  especially  in  the  latter 
>art  of  the  last  century  and  the  beginning  of  the  present, 
nuch  was  done  by  the  legislature;  courts  were  established 

0  hear  the  coitiplaints  of  the  slaves,  flogging  of  females  was 
brbidden,  the  punishment  of  males  was  also  limited  within 
^erfain  bounds,  and  the  condition  of  the  slave  population 
;vas  greatly  ameliorated.     Still  the  advocates  of  emancipa- 

ion  objected  to  the  principle  of  slavery  as  being  unjust  and 
inohristian;  and  fhcy  also  appealed  to  experience  to  show 
hat  a  human  being  cannot  be  safely  trusted  solely  to  the 
TiOiry  of  another. 

But  long  before  they  attempted  to  emancipate  the  slaves, 
ho  efforts  of  philanthropists  were  directed  to  abolish  the 
.lave  traffic,  which  desolated  Africa,  wholly  prevented  the 
idvance  in  civilization,  and  encouraged  the  maltreatment 
>f  the  negroes  in  the  colonies,  by  affording  an  unlimited 
upply.  and  making  it  not  the  planter's  interest  to  keep  up 
lis  stock  in  the  natural  way.  The  attention  of  mankind 
vas  first  effectually  awakened  to  the  horrors  of  this  trade  by 
riiomr.s  Clarkson.  His  labours,  with  the  aid  of  the  zealous 
non,  chietlv  Quakers,  who  early  joined  him,  prepared  the 
vay  for  Mjr.  Wilberforce,  who  brought  the  subject  before 
parliament  in  1788,  and  although,  after  his  notice,  the 
notion,  owins  to  his  accic!ental  illness,  was  first  brought 
:»rward  by  Mr.  Pill,  Mr.  Wilberforce  was  throughout  the 
^cat  parliamentary  leader  in  the  cau?e,  powerfully  sup- 
>')rted  in  the  country  by  Thomas  Clarkjfan  and  others,  as 
^  ichard  Phillips,  George  Harrison,  William  Allen,  all  of  the 
?  j>ciety  of  Friends,  Mr.  Stephen,  who  had  been  in  the  West 
tidies' as  B  barrister,  and  Mr.  Z.  Macaulay,  who  had  been 
r.>vernor  of  Sierra  Leone,  and  had  also  resided  in  Jamaica. 
V  bill  was  first  carried  (brought  in  by  Sir  W.  Dolben)  to 
egulate  the  trade  until  it  could  be  abolished,  and  this  in 
ome  degree  diminishctl  the  horrors  of  the  middle  passage. 
I)  lit  the  question  of  abolition  was  repeatedly  defeated, 
in  til  1804,  when  Mr.  Wilberforce  flrst  carried  the  bill 
h  rough  the  Commons ;  it  was  thrown  out  in  the  Lords,  and 
lext  year  it  was  again  lost  even  in  the  Commons.  Mcan- 
v  1 1  lie' the  capture  of  the  foreign  colonies,  especially  the 
Dutcb,  during  the  war,  frightfully  increased  the  amount  of 
he  trade,  by  opening  these  settlements  to  British  capital ; 
ind  at  one  time  the  whole  importation  of  states  by  British 

1  easels  amounted  to  nearly  60,00ft  yearly,  of  which  about  a 
third  was  for  the  supply  of  our  old  colonies.  At  length,  in 
1S03  an  ofderin  council  prohibited  the  slafetrade  in  the 
('  inquered  colonies.  Next  year  the  admiuistration  of  Lord 
Grenville  and  Mr.  Fox  carried  a  bill  fhrmigh,  prohibiting 
Iliiiish  subjects  from  engaging  in  the  trade  for  supplying 
ciilicr  foreign  settlements  or  the  conquered  colonies.  A 
resolution  mored  by  Mr.  Fox,  Ihe  last  time  he  took  any 
part  in  public  debate,  was  also  carried  in  1806,  pledging  the 
Commons  to  a  total  abolition  of  the  trade  early  next  session, 
find  this  was,  on  Lord  Grenville's  motion,  adopted  by  the 
Lords.  Accordingly  next  year  the  General  Abolition  Bill 
was  brought  in  by  Lord  Howick (afterwards  Earl  Grey),  and 
tieing:  passed  by  both  liou«es,  received  the  royal  assent  on 
the  25th  of  March,  1807.  This  act  prohibited  shive- 
iradtng  from  and  cAer  the  tst  of  January,  1809;  but  as 


it  only  subjected  olfenders  to  pecuniary  penalties,  it  was 
found  that  something  more  was  required  to  put  down  a 
traffic  the  gains  of  which  were  so  great  as  to  cover  all  losses 
by  capture.  In  1 810  the  House  of  Commons,  on  the  motion 
of  Mr.  Brougham,  passed  unanimously  a  resolution,  pledg- 
ing itself  early  next  session  eCectually  to  prevent  *  such 
daring  violations  of  the  law  ;*  and  he  next  year  carried  a 
bill  making  slave-trading  felony,  punishable  with  fourteen 
years'  transportation,  or  imprisonment  with  hard  labour. 
In  1824  the  laws  relating  to  the  slave-trade  were  con- 
solidated, and  it  was  further  declared  to  be  piracy,  and 
punishable  capitally,  if  committed  within  the  Admiralty 
lurisdiction.  In  1837  this  was  changed  to  transportation  for 
life,  by  the  acts  diminishing  the  number  of  capital  punish* 
ments.  Since  the  Felony  Act  of  1811,  the  British  colonies 
have  entirely  ceased  to  have  any  concern  in  this  traffic.  If 
any  British  subjects  have  engaged  in  it,  or  any  British  capital 
has  been  embarked  in  it,  the  offence  has  been  committed  in 
the  foreign  trade. 

The  influence  of  Great  Britain  was  strenuously  exerted 
at  the  peace  in  1814  and  1815,  and  afterwards  at  the  con- 
gress of  Aix-la-Chapelle,  to  obtain  the  concurrence~of  foreign 
powers  in  the  abolition  ;  and  with  success  thus  far,  that  all 
of  them  have  passed  laws  prohibiting  the  traffic,  and  all, 
except  the  United  States  of  North  America,  have  agreed  to 
the  exercise  of  a  mutual  right  of  search,  the  only  effectual 
means  of  putting  it  down.  As  the  United  States  were  tlie 
first  to  abolish  the  foreign  trade  by  law,  having  passed  their 
abolition  act  before  ours,  and  as  early  as  the  constitution 
Kave  congress  the  power  to  do  so,  it  is  the  mure  to  be 
lamented  tltat  they  should  still  refuse  a  right  of  search, 
which  France  herself  has  given,  and  should  thus  enable 
slave-traders  to  use  their  flag  to  a  dreadful  extent.  The 
Duke  of  Wellington,  while  ambassador  at  Paris  in  1814, 
used  every  effort  to  obtain  from  the  restored  government  a 
prohibition  of  the  traffic ;  but  the  West  Indian  interest, 
and  commercial  jealousy  of  England,  frustrated  all  hit 
attempts,  and  Napoleon,  during  the  hundred  days,  on  his 
return  from  Elba,  first  abolished  the  trade  by  law.  The 
right  of  search  has  been  most  honourably  granted  by  the 
revolutionary  government  of  1830.  The  fliitory  of  the 
Abolition  is  to  be  found  in  the  work  under  that  title,  by  T. 
Clarkson  (edition  1834),  and  (he  state  of  the  law,  as  well  as 
the  treatment  of  slaves  practically  in  the  colonies,  is  most 
fully  treated  of  in  a  work  on  that  subject  by  Mr.  Stephen. 
T.  Clarkson's  other  works  on  the  nature  of  the  traffic,  which 
first  exposed  it  to  the  people  of  this  country,  were  pub- 
lished in  1 787. 

The  slave-trade  was  suppressed,  but  slavery  continued  to 
exist  in  the  colonies.  In  1834  the  British  parliament  passed 
an  act  by  which  slavery  was  aboliahed  in  all  British  colonies, 
and  twenty  millions  sterling  were  voted  as  compensation 
money  (o  the  owners.  This  act  stands  prominent  in  the 
history  of  our  ago.  No  other  nation  has  imitated  the 
example.  Slavery  exists  in  the  French,  Dutch,  Spanish, 
and  Portuguese  colonies,  and  in  the  southern  states  of  the 
North  American  Union.  The  new  republics  of  Spanish 
America,  generally  speaking,  emancipated  their  slaves  at 
the  time  of  the  revolution.  As  the  slave  population  in  ( 
general  does  not  maintain  its  numbers  by  natural  increase,  ^ 
and  as  plantations  in  America  are  extended,  there  is  a  de- 
mand for  a  fresh  annual  importation  of  slaves  from  Africa, 
which  are  taken  to  Brazil,  Cuba,  Puerto  Rico,  Monte  Video, 
and,  it  is  said,  clandestinely  and  eircuitously,  also  to  Texas. 
In  a  recent  work,  '  The  African  Slave-Trade  and  its  Re« 
medy,*  by  Sir  T.  Fowell  Buxton  (who,  after  Mr.  Wilber- 
force's  retirement,  took  a  most  active  part  in  parliament  on 
the  subject  of  slavery),  it  is  calculated,  apparently  on  suffi- 
cient data«  that  not  leaa  than  1^0,000  negro  slaves  are 
annually  imported  from  Afriea  into  the  above-mentioned 
countries,  in  contravention  to  the  laws  and  the  treaties 
existing  between  Great  Britain  and  Spain  and  Portugal,  the 
local  authorities  either  winking  at  the  practice  or  being 
unable  to  prevent  it.  But  another  appalling  facC  is,  that 
since  the  slave-trade  has  been  declared  to  be  illegal,  the 
sufferings  of  the  slaves  on  their  passage  across  the  Atlantic 
liave  been  greatly  increased,  owing  to  its  being  necessary  for 
masters  of  slave-traders  to  conceal  their  cargoes  bv  cooping 
up  the  negroes  in  a  small  compass,  and  avoiding  the  British 
cruizers;  they  are  often  thrown  overboard  in  a  chase.  There 
is  a  considerable  loss  of  life  incident  to  the  seizing  of  slaves  by 
fbrce  in  the  hunting  excursions  after  negroes,  and  in  the 
wars  between  the  chieftains  of  the  interior  for  the  purpose  of 
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making  captives.  There  is  a  loss  on  their  march  to  the  sea- 
coast  :  the  loss  in  the  middle  passage  is  reckoned  on  an 
average  at  one-fourth  of  the  cargo ;  and,  besides  this,  there 
is  a  further  loss, after  landing, in  what  is  called  the  'season- 
ing '  of  the  slaves.  At  present  the  Portuguese  and  Brazilian 
flags  are  openly  used,  with  the  connivance  of  the  authorities, 
for  carrying  on  the  slave-trade.  The  Spanish  flag  is  also 
used,  though  less  openly,  and  with  greater  caution,  owing 
to  the  treaty  between  England  and  Spain  which  formally 
abolishes  the  slave-trade  on  the  part  of  Spain.  A  mixed 
commission  court  of  Spaniards  and  British  exists  at  Havana 
to  try  slavers ;  but  pretexts  are  never  wantinz  to  elude  the 
provisions  of  the  treaty.  There  seems  indemto  be  a  great 
difficulty  in  obtaining  the  sincere  co-operation  of  all  the 
Christian  powers  to  put  down  the  slave-trade  effectually,  al- 
though it  is  certain  that  in  all  but  the  Portuguese  and  Spanish 
settlements  the  trafilc  has  now  almost  entirely  ceased. 

Besides  the  slave-trade  on  the  Atlantic,  there  is  another 
periodical  exportation  of  slaves  by  caravans  from  Soudan 
to  the  Barbery  states  and  Egypt,  the  annual  number  of 
which  is  variously  estimated  at  between  twenty  and  thirty 
thousand.  There  is  also  a  trade  carried  on  by  the  subjects 
of  the  Imam  of  Muscat,  who  export  slaves  in  Arab  vessels 
from  Zanzebar  and  other  ports  of  the  eastern  coast  of 
Africa,  to  Arabia,  Persia,  India,  Java,  and  other  places.  In 
a  despatch,  dated  Zanzebar,  May,  1839,  Captain  Cogan  esti- 
mates the  slaves  annually  sold  iu  that  market  to  be  no  less 
than  50,000.  The  Portuguese  also  export  slaves  from  their 
settlement  on  the  Mozambique  coast,  to  Goa,  Diu,  and  their 
other  Indian  possessions. 

By  a  law  of  the  Kor&n,  which  however  is  not  always  ob- 
served in  all  Mohammedan  countries,  no  Mussulman  is 
allowed  to  enslave  one  of  his  own  faith.  The  Moslem 
negro  kingdoms  of  Soudan  supply  the  slave-trade  at  the 
expense  of  their  pagan  subjects  or  neighbours,  whom  they 
sell  to  the  Mooruh  traders.  There  is  no  likelihood  that 
Mohammedan  powers  will  ever  suppress  this  trade  of  their 
own  accord. 

There  is  also  a  considerable  internal  slave- trade  in  the 
United  States  of  North  America.  Negroes  are  purchased 
in  Maryland  and  Virginia,  and  some  other  of  the  slavo- 
holdmg  states,  and  carried  to  the  more  fertile  lands  of  Ala- 
bama, Louisiana,  and  other  southern  states. 

It  is  maintained  by  some  that  the  African  slave-trade 
cannot  be  effectually  put  down  by  force,  and  that  the  only 
chance  of  its  ultimate  suppression  is  by  civilizing  central 
Africa,  by  encouraging  agricultural  industry  and  legitimate 
branches  of  commerce,  and  at  the  same  time  spreading 
education  and  Christianity;  and  also  by  giving  the  pro- 
tection of  the  British  flag  to  those  negroes  who  would  avail 
themselves  of  it.  It  is  certain  that  if  other  countries  will 
not  exert  themselves  to  enforce  these  laws,  the  abolition 
must  be  postponed  to  this  remote  period.  The  Africans 
sell  men  bec^iuse  they  have  no  other  means  of  procuring 
Euroi)ean  commodities,  and  there  seems  no  doubt  that  one 
result  of  the  slave-trade  is  to  keep  central  Africa  in  a  state  of 
barbarism.  We  refer  for  evidence  of  this,  and  of  the  na- 
ture of  the  traffic  generally,  to  the  numerous  authorities 
quoted  in  Sir  T.  Buxton's  book,  and  to  the  works  of  T. 
Clarkson,  and  Messrs.  Wilberforce,  J.  Stephen,  Brougham, 
and  Macaulay. 

The  amount  of  the  slave  population  now  existing  in 
Atnerica  is  not  easily  ascertained.  By  the  census  of  1835 
Brazil  contained  2,100,000  slaves.  The  slaves  in  Cuba,  in 
1 826,  were,  according  to  Humboldt,  about  260,000.  In  the 
United  States,  in  1830,  the  number  of  slaves  was  a  little 
more  than  two  millions.  For  more  precise  details  we  refer 
to  the  separate  heads  of  each  state,  Caeolina,  Georgia, 
Virginia,  &c. 

Societies  for  the  ultimate  and  universal  abolition  of 
slavery  exist  in  England,  France,  and  the  United  Slates, 
and  they  publish  their  Reports ;  and  a  congress  was  held  in 
London,  June,  1840,  of  delegates  from  many  countries  to 
confer  upon  the  means  of  effecting  it  The  American  So- 
ciety has  formed  a  colony  called  Liberia,  near  Cape  Mesu- 
rado,  on  tlie  west  coast  of  Africa,  where  negroes  who  have 
obtained  their  freedom  in  the  United  States  are  sent,  if  they 
are  willing  to  go.  The  English  government  haa  a  colony 
for  a  similar  purpose  at  Sierra  Leone,  where  negroes  who 
have  been  seized  on  board  slavers  by  English  cruisers  are 
settled.    [SiERKA  Leonb.] 

8L  AVON  I A  IS  a  province  of  the  Austrian  dominions, 
-^*^h,  though  incorporated  with  the  kingdom  of  Hungary, 


is  still  styled  in  official  documents  the  kingdom  of  Slavonic* 
It  is  situated  between  44*  50'  and  46'  12' N.  lat..  and  be- 
tween !;•  and  20*  40'  E.  long.  It  is  bounded  on  ibo  wc»l 
by  Croatia,  on  the  north  and  east  by  Hungary,  and  on  the 
south  by  Turkey.  It  is  separated  from  IIuni;ary  by  the  Drat  e 
and  the  Danube,  from  Turkey  by  the  Save,  and  has  the  li- 
lowa  on  part  of  the  western  frontier.  It  consists  of  t«u 
parU,  the  province  of  Slavonia,  and  the  Slavonian  part  of  the 
Military  Frontier.  The  area  of  the  wliole  is  6600  sq.  mik>. 
and  the  population  is  598,800.  The  province  has  an  area  if 
3570  square  miles,  divided  into  the  three  counties  of  Pomtl'-i. 
Veniez,  and  Sirmium,  with  348,000  inhabilanU.  Achaiti 
of  high  mountains  coming  from  Croatia  traverses  the  pro- 
vince. Where  this  chain  enters  the  province  the  valleys  axe 
narrow,  but  they  gradually  become  more  open  towards  the 
middle  of  the  province,  and  form  near  Posega  a  wide  plu  n 
bounded  by  lofty  mountains,  which  is  called  the  Poxji 
Valley;  but  at  the  eastern  fn)ntier  of  this  count},  ibc 
branches  of  the  mountains  again  join  in  one  principal  cl.a.n. 
which  covers  all  the  northern  part  of  the  county  of  hir- 
mium.  This  chain  is  covered  with  vast  forests.  The  high- 
est points  are  2800  feet  above  the  surface  of  the  tbr«:r 
principal  rivers.  The  remaining  part  of  Slavonia  confci»:» 
partly  of  fertile  eminences  planted  with  vines  and  fruit- 
trees,  and  partly  of  beautiful  and  extensive  plaint.  But  a% 
many  tracts  of  land  on  the  Save  and  Drave  are  very  lo». 
they  are  subject  to  be  frequently  overflowed,  and  there  are 
several  large  and  small  pieces  of  stagnant  water,  and  exten- 
sive marshes.  Many  of  these  are  presumed  to  have  been 
formed  through  neglect,  and  some  have  already  bem 
drained  and  cultivated.  The  country  produces  corn  of  all 
kinds,  hemp,  flax,  tobacco,  and  great  quantities  of  liquorice. 
There  are  whole  forests  of  plum-trees:  chesnut,  almoti'!. 
and  fig-trees  are  likewise  found,  and  the  white  mulbcrr> 
abounds.  Slavonia  is  rich  in  useful  domestic  animals.  l'i.\, 
horses  are  of  a  small  race,  and  sheep  are  not  numerous. 
Of  wild  animals,  the  bear,  wolf,  fox,  pole-cat,  and  vultur< 
are  common.  Swarms  of  troublesome  insects  are  bred  in 
the  marshes,  and  a  long  continuance  of  southerly  winds 
sometimes  brings  locusts  from  Turkey.  The  only  mmerr.Ii 
of  which  there  are  considerable  quantities  are  sulphur,  hnte- 
stone,  coal,  salt,  and  iron.  It  may  be  said  that  there  arc 
no  manufactures  in  Slavonia.  The  peasant  makes  all  hi» 
farming  implements— his  cart,  his  plough,  &&,  and  bin  « if** 
and  daughters  weave  the  cloth  and  knit  the  stockings  fur 
the  family.  The  anonymous  author  of  the  'Geographicvl 
and  Statistical  Description  of  Hungarv,  Croatia,  and  SU- 
voniii,*  says  that  wheat  yields  20-fold  ana  sometimes  30- fold, 
and  that  one  grain  of  maize  yields  2U00.  In  so  fertile  a 
country  agriculture  and  the  breeding  of  cattle  are  the  nio%t 
profitable  occupations  of  the  inhabitants.  The  culture  of 
silk  is  flourishing.  The  quantity  of  wine  produced  is  very 
large,  especially  in  the  county  of  Sirmium,  where  the  vine  was 
planted  in  the  third  century  by  the  soldiers  of  the  emperor 
Probus:  about  560,000  eimer  (the  eimer  is  10  gallons)  arc 
produced  in  one  year  in  that  county.  The  wines,  both  rod 
and  white,  are  very  fiery,  but  will  not  keep  long,  and  are 
therefore  not  fit  for  exportation.  The  export  trade  » 
confined  almost  entirely  to  the  natural  productions  of  the 
soil,  such  as  corn,  swine,  and  oxen  to  Austria ;  tobacco  to 
Italy,  France,  and  Belgium ;  spirits,  distilled  from  plums, 
to  Hungary,  Turkey,  and  Germany ;  silk  to  Ofen ;  honey, 
wax,  liquorice,  gall-nuts,  and  raw  hides  to  Austria  and  Italy ; 
pipe-staves  and  wooden  hoops  are  sent  to  Hungary  ;  soine 
salt  and  oil  are  also  exportea ;  and  Peterwardein  has  a  con- 
siderable trade  in  fruit. 

Religion  and  Education, — The  inhabitants  are  Roman 
Catholics  and  Non-united  Greeks ;  the  latter  are  the  most 
numerous,  in  the  proportion  of  about  five  to  three.  Till  1  ?:r, 
the  law  excluded  Protestants  from  Slavonia,  tliough  it  made 
an  exception  in  favour  of  those  who  were  settled  in  the  cout;- 
try  in  1791.  There  are  now  two  flourishing  Protectant 
communities  in  Old  and  New  Pianza,  consisting  of  about 
3500  persons;  and  a  few  Jews,  mostly  in  Peterwardein,  uud 
about  300  in  Semlin.  There  are  about  30  Roman  Catholic 
schools  in  the  province,  and  as  many  in  the  Military  FVontwr ; 
and  two  Roman  Catholic  gymnasia  at  Essek  and  Po»e^. 
The  Non-united  Greeks  have  an  archbishop  at  Carlo«  itz« 
where  there  is  a  flourishing  lyceum.  There  is  likewise  a 
clerical  school  at  Carlo witz,  and  another  at  Pkkrats.  In 
the  archbishopric  there  are  above  260  national  schools. 

The  earliest  known  inhaoitants  of  81a\<onia  were  the 
Bcordisei ;  it  was  afterwards  inhabited  by  the  Panaonian«, 
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way.  They  acknowledge  as  g;od  and  as  tfie  lord  of  all  fbetr 
nation  the  maker  of  the  thunder,  to  whom  they  offer  oxen 
and  other  sacrifices  of  every  kind.  They  do  not  acknow- 
ledge fate,  and  do  not  even  adroit  its  influence  on  mortal 
men :  and  wlien  they  apprehend,  in  sickness  or  trouble,  a 
speeuy  death,  they  tow  to  God  some  bloody  sacrifice  for  their 
healtli  or  safety ;  and  believe,  when  they  come  out  of  danjcer, 
that  they  did  so  in  consequence  of  their  vow.  Thejr  worship 
also  river- nymphs  and  some  other  diWnitics,  to  whom  they 
offer  sacrifices,  making  at  the  same  time  divinations.  They 
live  in  miserable  huts,  standing  isolated,  and  they  change 
their  settlements.  In  a  battle  many  of  them  ficrht  on  foot, 
armed  only  with  a  small  target  and  a  lance.  They  do  not 
wear  any  armour,  and  they  have  not  even  a  shirt  or  a  cloak ; 
but  they  encounter  the  enemy  only  in  breeches  covering 
the  secret  parts.  They  all  speak  the  same  very  barbarous 
language,  and  do  not  differ  much  in  their  exterior.  Their 
complexion  is  not  very  white,  and  their  hair  is  neither  fair 
nor  black,  but  dark.  Thev  lead,  like  the  Massagetse,  a 
rude  and  wandering  life,  and  they  are  always  dirty.  Their 
mind  is  neither  malicious  nor  fraudulent,  and  they  preserve, 
with  the  simplicity,  the  manners  of  the  Huns  in  many  things. 
Formerly  the  Slavonians  and  Antas  had  the  same  name ; 
both  were  called  Spori,  probably  because  they  live  in  a  scat- 
tered manner  (sporadcn)  in  isolated  huts,  and  they  occupy 
for  that  reason  a  large  extent  of  country.  Thev  possess 
the  greatest  part  of  the  farther  banks  of  the  Danuue.  Ac- 
cordmg  to  some  they  feed  their  flocks  wandering  about.' 

This  description  shows  that  the  Slavonians  then  lived  in 
a  state  of  barbarism.  They  were  inured  to  every  kind  of 
fatigue  and  privation,  and  accustomed  to  all  the  expedients 
of  a  savage  warfhre.  These  qualities  made  them  formidable 
enemies  and  invaluable  aUies  to  the  Greeks.  They  were 
rapacious,  like  all  savage  tribes,  but  the  cruelty  with  which 
they  were  taxed  may  be  partly  ascribed  to  the  provocation 
of  the  Greeks,  who  frequently  treated  their  vanquished  ene- 
mies with  great  barbarity.  But  the  Slavonians  exhibited, 
notwithstanding  their  state  of  barbarism,  virtues  of  the 
noblest  kind,  and  a  mildness  of  character  unparalleled  even 
among  the  civilised  nations  of  that  time.  According  to 
the  emperor  Mauritius,  they  treated  tbetr  prisoners  with 
great  humanity,  and  instead  of  keeping  them  in  servitude 
like  other  nations,  the^  always  fixed  a  limit  to  it,  and  gave 
them  the  choice  of  paying  a  ransom  and  returning  to  tneir 
country,  or  remaining  with  them  as  freemen  and  friends. 
A  stranger  was  welcome  among  them,  and  hospitably  en- 
tertained. The  houseowner  was  answerable  to  all  his  nation 
for  the  safety  of  the  stranger  whom  he  had  received ;  and 
he  who  had  not  prescrvt^d  his  guest  from  injury  drew  upon 
himself  the  vengeance  of  his  neighbours. 

The  matrimonial  fidelity  of  the  Slavonian  wives  and  hus- 
bands is  extolled  by  foreign  authors.  The  wives  were 
complete  slaves,  as  is  generally  the  case  amongst  uncivilised 
nations:  the  widow  was  burnt  on  the  same  pile  with  her 
deceased  hubband,  as  it  was  dis<;raceAil  to  survive  him.  It 
is  also  said  that  a  Slavonian  father  might  destroy  a  female 
child,  when  he  wan  already  overcharged  with  a  large  family, 
but  he  might  not  put  a  male  child  to  death;  ana  that  the 
children  might  put  their  parents  to  death,  when  from  old 
age  and  ioflrmily  they  were  a  burthen  to  them.  Their  chief 
occupation  was  agriculture.  They  seem  to  have  possessed 
some  knowledge  of  the  arts,  and  they  were  exceedingly  fond 
of  music.  The  most  antient  musical  instrument  of  the  Sla- 
vonians is  a  kind  of  lyre  called  guiiot  which  is  still  preserved 
among  some  nations  of  their  race. 

Although  the  Slavonians  who  appeared  on  the  borders  of 
the  Greek  empire  were  rude  and  uncivilised,  those  who  lived 
on  the  southern  shores  of  the  Baltic  had  towns  and  enjoved 
the  advantages  of  a  considerable  commerce.  Their  chief 
cities  were  Arcona,  on  the  island  of  Rugen,  which  con- 
tained the  most  celebrated  fane  of  their  worship,  and  Vineta, 
at  the  mouth  of  the  river  Oder.  Adam  of  Hremen,  who 
wrote  in  1067,  and  Helmo)d»  state  that  all  the  Slavonians 
wcro  idolaters,  but  that  no  nation  was  more  hospitable  and 
honest  than  they  ;  that  the  original  firm  of  government  was 
democrat ical.  that  the  fathers  of  families  had  great  anthoritv 
over  their  wives  and  children,  and  that  they  met  together 
occasionally  to  con<«ult  on  the  affairs  of  their  communitv. 
\yuh  ttjc  prop^ess  of  time,  and  probably  also  from  the  necw- 
siticscreaied  by  their  coming  into  contact  with  more  civilised 
nations,  the  Slavonians  introduced  permanent  authorities 
Uid  chief*.  Arihtocracies  were  formed,  either  by  taililar) 
leaders,  or  by  the  more  wealthy  and  cunning  persons,  wlie 


succeeded  in  Mltbllahitig  m  haraditary  iailuMiee.  Many 
Slavonian  eommuRttiea  eam«  under  the  rult  of  bertditary 
chiefii  or  sovereigns*  others  elected  thmt  ehiciii  for  life; 
whilst  many  retained  their  primitive  damoeratie  Ibm,  soo«* 
what  modified  by  eirounstaneet.  Tha  filavanian  ehi«fts 
were  called  Krai  or  Krol,  whiah  aigniftaa  king.  Kaias  or 
Knet,  is  now  employed  for  prinee ;  Boyar,  a  warriar,  from 
Boy,  Aght ;  I^kb,  or  noble ;  Voyavodaf  f .a.  laadar  of  w»r, 
perhaps  a  more  modern  tranalation  from  iba  Baxon  heretog, 
or  German  bersog;  Pan,  in  Polish,  lord;  Zupan,  tbo  chief 
of  a  district,  Zupa.  All  thaea  dignities,  whotber  bamditaiy 
or  elective,  by  no  means  implied  abaolule  aathority»  and  the 
persons  boMing  them  were  alwaya  subfect  to  ibo  popular 
will,  which  decided  on  publie  affairs  in  tha  aasarabliaa,  whieh 
were  held  in  the  open  air,  and  called  Vieeha  or  Vuche,  pro- 
bably from  the  Slavonian  word  viBshohat,  *to  proclaim.' 

Tha  religion  of  the  antient  Slavoniana  aeams  to  have  bean 
different  from  that  of  tha  Tautonie  nations.  Tba  latest  ac- 
count of  the  Slavonian  idols  and  pagan  rites  is  given  by  the 
German  missionariaa,  who  had  an  opportunity  of  obaerving 
the  Slavonians  of  the  Baltio  eoast,  or  at  least  derived  in- 
formation on  that  subjeet  from  eye-witnamai,  aa  well  aa  by 
some  Scandinavian  authors. 

According  to  the  above' mentioned  autliora»  tlM  Slavo- 
nians of  the  Baltic  acknowledged  two  prtneiples^  one  of 
good,  and  the  other  of  evil.  They  eaUcd  the  former  Biel 
Bog,  or  the '  white  god,'  Arom  whom  all  that  was  nod  ^ro- 
oeeded ;  and  the  saeond  Charni  Bog,  or  *  blaek  god/ who  waa 
the  eause  of  all  evil.  This  latter  was  repraaanted  in  the 
form  of  a  lion.  The  moat  oalebmted  Slavonian  idol,  wbosa 
temple  was  at  Arcona,  was  Sviatovid,  that  is, '  holy  sight.'  He 
was  held  in  great  veneration  by  the  Slavoniana,  and  even 
the  kings  of  Denmark,  who  then  profoased  Chriatiaaity, 
frequently  sent  him  oflarings.  This  idol  rapreaented  a  man 
larger  than  life,  dresaod  in  a  short  garment  made  ef  many- 
eoloured  wood.  He  had  two  eheats  and  four  beads.  He 
stood  with  his  feel  on  the  grotmd,  held  in  one  hand  a  bow, 
and  in  the  other  a  born,  which  was  filled  once  every  year 
on  a  solemn  occacion  with  mead.  Near  tlie  idol  were 
placed,  as  belonging  to  biro,  a  bridle  and  saddle^  and  a 
sword  riohly  ornamented  with  stiver.  His  festival  waa  cak* 
brated  on  a  certain  day  after  harvest,  when  tlie  prseat  brought 
out  to  the  assembled  multitude  the  horn  wbieh  the  idol 
held  in  his  hand,  and  from  the  daorease  of  the  liquid 
poure<)  into  it  the  year  before  the  result  of  tbe  neat  har%-esi 
was  prognosticated.  The  mead  of  the  last  year  waa  peufMt 
at  tlie  idoPs  feet,  and  his  horn  was  replenished,  with  appn>- 
priate  oeramanies  and  prayers.  Tbe  remainder  of  tbe  day 
was  spent  in  feasting;  abetemiousnesa  on  that  day  wa« 
considered  sinful,  and  the  greatest  excaaa  in  drinking  and 
eating  was  aceountedan  act  of  da%t>tion. 

Tha  Slavonians  paid  a  tax  to  tbe  temple  of  the  idol,  and 
gave  him  the  third  part  of  their  booty*  There  weiv  ilsto 
threebundred  horsemen  belonging  to  the  idol,  who  depoaitd 
in  his  temple  all  the  spoils  that  they  made.  These  dif- 
ferent donations  were  aropki)-et1  to  ornament  Che  temple, 
or  deposited  in  tha  treasury,  which  contained  a  great  num- 
her  of  chests  filled  with  coin,  rich  atuffa,  and  other  piectotiS 
things.  There  was  a  white  horae  consecrated  to  the  same  td.4. 
whieh  waa  lad  and  mounted  only  by  tbe  priest  The  Sla- 
vonians believed  that  Sviatovid  oecaaionally  rode  vpon  lb  t 
horse,  in  order  to  combat  the  enemies  of  their  foith ;  and  it« 
moving  with  the  right  or  left  foot  over  lanoas  plaaed  on  the 
ground,  decided  the  moat  important  undartahinga.  T)»c 
temple  of  GK-iatovid  waa  destroyed  in  the  twelfth  eealarv  i . 
Waldemar,  king  of  Denmark.  Some  German  ehienirW^ 
belie\'e  that  Sviatovid  waa  tbe  aama  aa  St.  Vitua.  whom  the 
Slavonians  bad  adopted  aflar  having  heard  of  hM  gitei 
miraelei ;  but  this  u  evidently  an  error  founded  ob  the  at- 
milarity  of  names.* 

There  were  also  aeveral  other  diviaitiaa  warahipped  by  the 
Slavonian  idolaters,  auch  aa  Porenul,  whose  idol  had  four 
fooea,  and  a  flftli  on  hla  breast,  aupposed  to  have  been  lite 
god  of  seasons,  from  the  word  pora,  'season;'  Porc^it. 
represented  with  five  hands;  Riighevit,  supposed  to  be  th« 
god  of  war,  whose  idol  liad  seven  fores,  seven  *worda  sl%- 
pend^l  at  his  aide,  and  an  eighth  in  his  Itand.  All  tl.t  -.■ 
three  were  in  the  island  of  Riigen,  tha  last  asylam  of  Sla- 
vonian idolatry. 

Thia  aeeooDt  of  the  Slavonian  deities  is  fuundod,  aa  aires  dv 
obfierved,  on  the  roi  ort  of  writers  aha  bad  either  seen  ibe 

•  The  mo»t  Uo*i\>li-a  «cconm  of  Sviator'td  Aud  hi*  wor»1itn  U  gt^u  b^ 
Or«Ttttmatk«s.  '' 
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iduU  or  derived  thair  informaiion  from  faeniwiy.    The  only 

genuine  moiiumentt  of   SlaTonUu    idolatry  whieh   have 

reached  our  times  ere  the  idoU  dug  up  alKNii  tlie  end  of  the 

seventeen ih  eeniury  in  the  village  of  PriUwUz*  od  the  banks 

of  ihe  lake  ToUenz,  in  the  ten  iiory  of  Mecklenburg.    This 

village  is  supposed  to  oecupy  the  site  of  the  Slavonian  town 

of  Reus,  which  was  destroyed  by  theSaatons  in  the  middle  of 

the  tvk'elfth  century,  and  was  celebrated  in  its  time  for  its 

temples  and  idoW*    Tbeee  archseleigioal  treasures  remeined 

unknown  to  the  leamad  world  till  1771.  when  Mr.  Maseh, 

chaplain  of  the  duke  of  Mecklenburg,  published  •  deserip' 

tion  of  them  with  engravinga.    These  anti^uitiee  were  found 

in  two  metal  vessels^  supposed  to  have  served  for  sacrifices, 

and  whusb  were  so  placed  that  one  formed  a  cover  to  the 

other :    they  had  engraved  on  them  several  inscriptionst 

but  unfortuaately  they  were  both  melted  for  the  casting  of 

a  bell  befme  they  were  examined  by  any  person  oonpetent 

to  judge  of  tli0  inscriptions.    The  eofttents  of  these  vessels 

were  uot  only  iilols,  but  also  several  objects  employed  in 

the  performance  of  saeriftoee.    They  are  all  of  brass,  with 

more  or  less  admixture  of  lilver.     The  greatest  part  of 

them  have  inscriptions  in  Runic  characters :  one  or  them 

however,  exhibiting  the  attribuiee  of  autumn,  has  the  Greek 

inscription  OIIOPA.    The  grealer  part  of  these  idols  have 

Slavonian  names>  aueh  as  Radegaat,  Chemi  Bog,  Zibag,  &c 

(Bog  in  Slavonian  aigniAet  God) ;  aevereJ  of  t£em  however 

have  Lithuanian  naoies,  and  must  belong  to  the  litbiianian 

and  Prussian  klolatert,  who  probably  sought  refuge  among 

the  Slavonians  from  tbair  common  enemiaa  the  Christians. 

Both  Slavonian  and  Lithuanian  idols  eervespond  to  the  de^ 

scripiiuns  given  of  them  by  the  old  chronielera.    The  Sla- 

vooian  dicin ivies  usuaUy  have  more  than  one  head:  many 

of  them  have  on  some  part  of  their  body  eilher  a  human 

face»  signifying  tha  good  principle^  or  a  lion's  head,  denoting 

the  evJ  principle.    Many  have  ahio  tha  flgure  of  a  beetle  on 

them,  which  might  denote  an  Egyptian  origin.     They  are 

in  general  only  a  few  inches  long. 

The  chief  filavoaian  divinities  repreaeated  by  these  idola 
are  Radei^sst,  having  tha  head  of  a  lien,  atirmounted  by  a 
bird ;  Woda,  repreeentad  as  a  warrior^  perhaps  the  Scandi- 
navian Odin,  Sbo. 

Thcite  monuments  of  Siavoniaa  idolatry  present  a  wide 
field  Ibr  investigation,  and  they  ptova  thet  Uie  nation  with 
kvhose  religious  worship  they  are  connected  was  not  a 
stranger  to  the  arte.  It  is  diflicolt  to  ascertain  whether  the 
li  vinities  of  liihuanian  and  Scandinavian  origin,  which  were 
farei^n  to  the  Slavonians,  were  adopted  by  them,  or  only 
round  an  asylum  with  their  worshippers  when  expelled  from 
beir  countries  by  the  progress  of  Christianity. 

The  eastern  Slavonians  worshipped  Perun,  or  the  god  of 
bunder;  Volos,  the  god  of  the  flocks;  Koleda,  the  god  of  fes- 
i  vaU  whose  festival  waa  celebrated  on  the  24th  of  December, 
Ltid  it  is  remarkable  that  the  common  people  in  many  parts  of 
.^uland  and  Reseia  on  thai  aooount  even  now  eall  Christ- 
uas,  Koleda ;  Kupala,  the  god  of  the  Inuta  of  the  earth,  re* 
eived  sacrifices  on  the  33rd  of  June,  and  in  many  parte 
)f  Russia  and  Polaadf  St.  John,  whoso  festival  falls  on  the 
ame  day,  is  called  John  Kupala.  Dittmar,  a  German 
irriter,  pretends  that  the  pagan  Slavoniana  did  not  believe 
Li  the  immortality  of  the  soul;  but  this  statement  is  su f- 
iciently  refuted  by  severel  customs  and  ceremonies  which 
he  J  observed  for  the  repose  of  (ha  daasL 

ill  the  ninth  eentury  tba  Slavonians  ecoopied  a  large 
tnrt  of  Easlern  Europe.  Thay  extended  from  the  Black 
>aa  along  the  Danube  and  to  the  westward  of  that  river  on 
he  share  of  the  Adriatie,  ooaapyiag  tlia  antaant  Roman 
rovincae  of  Pannoaia,  Daoia,  lUyricum,  and  Dalmatia. 
"he  ttavoniaii  sattlamenia  reaakied  from  tha  novtkem 
•art  of  the  Adrialic  bordering  an  tba  Tysal  and  Bavaria  to 
lie  upper  part  of  tha  Klhev  and  they  occupied  the  country 
tetwaeu  ibat  itver  and  the  Baal,  as  well  aa  all  tha  right 
»ank  of  tba  Elba,  extending  oaer  the  southern  shore  of  the 
taltie  from  Jutland  to  tha  menthe  o#  the  Vistula.  Prom 
he  Viatuki  (with  tha  exception  of  tha  eoast  of  the  Baltic 
n habited  by  anotliat  raaa>tha  Slavonians  spvead  overall 
ho  country  bdwean  that  rivac  and  tha  Ebnuba.  Thus 
hey  possessed  the  countries  which  now  eonstitote  tha 
reater  part  of  the  Anstnan  dominions,  Hungary,  the  pro- 
inces  bordartng  on  Iialy  and  tha  Tyml,  Bohemia  and' 
loravitt,  a  great  part  of  Saixony,  the  March  of  Bvaadenbnrf  , 
ileaia^  Pomamnia,  and  the  island  of  Rugan»  to  which  must 
a  added  the  tanMlaey  which  ooaatilulBd  antiant  Pblaad,  and 
gfaal  imat  of  iIm  praMBiBuanan  ao^Mia* 


The  Slavonian  population  of  Pomerania,  Mecklenburg, 
Ihe  island  of  RCigen,  tlie  March  of  Bran  den  bur  j^,  ond  of 
Saxony,  on  tba  left  bank  of  the  Elbe,  was  either  estorroi- 
nated  ur  so  eompleiely  Germanised,  that  the  language  of 
their  country  is  completely  superseded  by  the  German  :  but 
there  are  trsces  of  this  language  being  used  in  official  docu- 
ments in  the  oountiy  about  Leipzig  as  late  aa  the  beginning 
of  the  fourteenth  century.  The  names  of  many  towns  and 
villages  situated  in  those  parte  of  Germany  are  evidently  of 
Slavonian  origin. 

The  following  are  the  Slavonian  nationa  now  in  ex- 
istence i^^ 

1.  The  Bohemians  and  Moravians,  who  inhabit  Bohemia 
and  Moravia,  and  aro  scattered  in  some  parts  of  Hungary 
and  Silesia. 

3.  The  Poles,  who  inhabit  the  territory  of  antient  Poland, 
Silesia,  and  Prussia. 

3.  The  Muscovites  or  Great  Rnssians,  who  have  a  con- 
siderable admixture  of  Finnish  blood,  and  have  become 
somewhat  orientalised  by  the  dominion  of  the  Tartan  in 
Russia.  They  inhabit  the  north^eaatera  provinces  of 
Russia  in  Europe. 

4,  The  Russians,  who  are  quite  distinct  from  the  Great 
Russians  or  Muscovites,  are  divided  into  Little  Russians, 
who  inhabit  the  antient  Polish  provinces  of  tha  Ukraine, 
Podolia.  and  Volhynia,  now  incorporated  with  Russia,  a  part 
of  the  kingdom  of  Poland,  Gallicia  or  Austrian  Poland,  and 
some  paru  of  Northern  Hungary ;  and  White  Russians, 
who  inhabit  a  nart  of  Lithuania,  and  chiefly  the  provinces 
of  Mohilof  ana  Witepak,  which  were  acquired  by  Russia  at 
the  first  dismambarment  of  Poland,  in  1772,  as  well  as  a 
part  of  the  government  of  Smolensk. 

^.  Tha  Slovacks,  who  inhabit  the  north  of  Hungary. 

6.  The  Croata,  who  inhabit  the  sonth-weat  of  Hungary. 

7.  The  Illyrians,  who  inhabit  the  Austrian  provinces  of 
Carinthia,  Caraiola,  and  Dalmatia. 

8.  The  Servians,  who  inhabit  Servia,'  to  whom  may  be 
added  the  Montenegrins. 

9.  Tha  Bulgarians  and  Bosnians  in  Turkey,  of  whom  a 
part  have  embraced  Mohammedanism,  while  others  profess 
tha  Christian  religian  according  to  the  Eastern  church. 

10.  The  Syrbes  or  Wends,  who  inhabit  Lusatia,  and 
whose  setllemants  are  about  25  miles  from  Dresden. 

Slavonian  Tongue.'^lt  has  been  observed  that  Procopins, 
who  described  the  Slavonians  in  the  fifth  century,  says  that 
they  and  the  Anta  used  the  same  language,  and  a  similar 
opinion  is  expressed  sbout  the  Slavonians  of  the  eighth 
century,  by  Eginhard,  the  historian  of  Charlemagne.  It  is 
however  impossible  to  admit  the  perfect  universality  of  the 
same  language  among  a  race  composed  of  so  many  tribes, 
and  occupying  snch  a  vast  extent  of  country.  The  evidence 
of  the  writers  above  mentioned,  who  have  not  transmitted 
to  us  any  monument  of  the  Slavonian  language,  and  pro- 
bably did  not  understand  it,  cannot  be  admitted  as  conclu* 
sive,  except  to  prove  that  all  the  Slavonians,  who  were  di- 
vided into  various  tribes  or  nations,  eonid  easily  understand 
each  other.  Tha  truth  of  this  fact  cannot  be  doubted ;  for  not- 
withstanding the  lapse  of  ages,  during  which  many  Slavonian 
nationa  have  remained  eompleiely  isolated  from  several  of 
their  kindred  populations,  and  have  lived  in  constant  inter- 
oouise  with  nations  of  an  entirely  foreign  race,  their  re- 
speetive  dialecta  pvesarva  a  strong  similarity,  so  that  a 
Slavonian  inhabiting  tha  shores  of  tha  Froxen  Sea  may  fre- 
quently understand  the  langaage  of  those  who  live  on  the 
coasts  of  the  Adriatic.  This  fkct  is  asowover  corroborated 
by  the  eivcumotaaee  that  tha  mannraents  of  the  different 
Slavonian  Inneuagea,  though  writtaa  several  centuries  ago, 
exhibit  a  OMieb  greater  similarity  among  themselves  than 
is  tha  caaa  with  those  langoagas  in  onr  time.  We  may  there- 
ftsre  ooncloda  that  at  soma  uniaoarded  period  all  the  Slavo- 
nian face  had  the  same  tongoa,  which  began  to  split  into  dif- 
ferent dialects  at  tha  same  time  when  the  race,  increasing  in 
numbets,  began  to  divide  into  various  tribes  $  and  that  the 
diffwenees  among  those  dialects  grew  in  the  same  proportion 
as  the  surrounding  tribes  who  spoke  them  became  more 
estsanged  fpom  eaoii  other  by  physical,  political,  and  religi- 
ona  oauses.  The  SlavoMaa  taagua  is  generally  ooneidered 
to  have  an  Indian  origiii>  and  thia  supposition  is  founddd  on 
the  great  number  of  Saaeerit  roots  whieh  it  oontaim*,  as  well 
as  on  oaoia  traces  of  asimilaserijrtn  exhibilad  in  the  religion 
of  thaantietttSlavoaiaMs,of  which  the  most  striking  elrcum- 
slaaeaa  aia  tha-biamiag  af  vidawa  aa  «1m  fooarat  pile  of 
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their  deceBAod  huibands,  the  idol  of  Sviatovid,  represented 
with  four  heads  and  other  reBonibUnces  of  a  like  kind.  The 
moit  antient  written  Slavonian  language  is  that  into  which 
Cy  rill  us  and  Meihodius  translated  the  Scriptures  in  the 
ninth  rentury,  and  which  must  have  been  the  dialect  of  the 
Slavonians  who  inhabited  the  banks  of  the  Danube,  for 
whom  this  translation  was  made  from  the  Septuagint,  and 
for  which  an  alphabet,  formed  on  the  model  of  the  Greek 
one.  was  introduced  by  the  translators. 

Although  the  above-mentioned  alphabet  was  adopted  for 
the  translation  of  the  Scriptures,  it  is  impossible  to  admit 
that  the  Slavonians  were,  previously  to  their  conversion  to 
Christianity,  totally  unacquainted  with  the  use  of  letters,  and 
indeed  the  Bohemian  chronicles  speak  of  legislative  tables 
(deski  pravodatne)  in  the  seventh  century.  (Palatcky, 
GemhichU  wm  Bbhment  vol.  i.,  p.  182.)  The  antient  Sla- 
vonian name  for  a  wizard  (czamoknijnik),  signifying  one 
occupied  with  black  books,  leads  to  the  supposition  that  the 
antient  Slavonian  conjurors  made  use  of  certain  writings 
in  performing  their  incantations.  Martinus  Callus  speaks 
of  Polish  chronicles  previous  to  the  introduction  of  Christi- 
anity, which  were  aestroyed  by  Christian  missionaries. 
Dithmar  of  Merseburg,  who  wrote  in  the  eleventh  century, 
positively  states  that  tlie  Slavonian  idols  had  inscriptions  on 
them,  a  statement  fully  confirmed  by  the  discovei7  of  the 
monuments  of  the  antient  Slavonian  worship  found  at 
Prill  wits.  It  is  true  that  the  above-mentioned  inscriptions 
were  Runes  borrowed  from  the  Scandinavians,  and  one  of 
them  was  Greek,  which  may  lead  to  the  conclusion  that  the 
Slavonians  employed  foreign  characters,  but  they  tend  to 
show  that  they  were  not  strangers  to  the  art  of  writing. 

The  conversion  of  the  south-eastern  Slavonians  by  Greek 
missionaries  was  a  circumstance  highly  favourable  to  their 
national  language,  as  the  Eastern  church  left  to  the  newly 
converted  nations  the  use  of  the  vernacular  tongue  in  the 
performance  of  divine  service,  instead  of  introducing  the 
Latin,  as  was  the  case  with  the  Western  church.  The 
conversion  of  the  majority  of  the  Slavonians  was  effected 
principally  by  the  exertions  of  Cyrillus  and  Methodius.  As 
early  as  the  seventh  century  a  great  number  of  Slavonians 
has  been  converted  to  Christianity,  and  were  followers 
of  the  Eastern  church.  This  seems  to  have  been  par- 
ticularly the  esse  with  those  who  had  settled  within  the 
confines  of  the  Greek  empire,  whilst  those  who  lived  beyond 
its  borders  remained  either  in  a  complete  state  of  idolatry 
or  exhibited  only  some  individual  conversions.  Among 
the  Slavonian  states  of  that  time,  the  most  important  was 
that  of  Grand  Moravia,  which  must  however  not  be  con- 
founded with  the  province  that  now  bears  this  name:  it 
extended  over  part  of  Hungary  and  some  adjacent  countries, 
and  it  was  converted,  though  it  appears  rather  nominally 
than  really,  about  the  beginning  of  the  ninth  century,  by 
the  miksionaries  of  the  West;  for  the  Papal  records  prove 
tliat  Moravia  about  820-830  was  under  the  spiritual  au- 
thority of  the  archbishop  of  Passau.  Nestor,  a  monk  of 
Kief,  one  of  the  oldest  Slavonian  chroniclers,  says  that 
the  princes  of  Moravia  sent,  about  863,  a  message  to  the 
Greek  emperor  Michael,  stating  that  their  country  was  bap- 
tued,  but  that  they  had  no  teachers  to  instruct  the  people 
and  to  translate  for  them  the  sacred  books,  and  accordingly 
they  requested  him  to  send  them  men  capable  of  performing 
surh  a  task.  The  emperor  complied  with  Uieir  request, 
and  sent  them  the  two  brothers  named  Cyrillus  and  Idetbo- 
diu!>.  natives  of  Thessalonica,  who  were  distinguished  by  their 
learning  as  well  as  piety,  and  possessed  a  thorough  know- 
ledge uf  the  Slavonian  tongue. 

The  missionaries,  having  arrived  in  Moravia,  translated 
the  Scriptures,  or  at  least  a  part  of  them,  into  the  Slavonian 
tongue  of  the  country ;  they  also  invented  the  letters,  which* 
being  called  the  Cyrillic  alphabet,  are  still  used,  with  some 
few  variations,  by  the  Slavonians  who  follow  the  tenets  of 
the  Eastern  church,  who  also  employ  in  the  performance  of 
divine  service  the  same  Slavonian  idiom  into  which  the 
Scriptures  were  translated,  and  which  is  now  become  the 
sacred  tongue  of  those  nations.  Cyrillus  and  Methodius, 
having  completed  the  translation,  established  the  worship  in 
the  vernacular  language,  founded  schools,  and  organised 
everything  necessary  for  the  promotion  of  the  Christian 
religion.  They  extended  their  labours  beyond  the  frontiers 
of  Moravia,  and  converted  Bohemia,  a.d.  873.  It  is  even 
*«oeed  that  they  visited  Poland,  and  there  can  scarcely 
^obt  that  their  disciples  were  aotive  in  that  country. 
*  apoatoliad  Ubouii  of  CyriUut  tad  Methodius  took 


place  during  the  time  of  those  disputes  between  the  pain* 
arch  of  Constantinople  and  the  popn;  of  Rome  which  led  to 
the  final  separation  of  the  Eastern  from  the  Western  church. 
Among  many  causes  of  dispute,  the  dominion  over  the 
newly  converted  Slavonian  nations  formed  an  important 
subject  of  contention  between  Rome  and  Constantinoph'. 
Cyrillus  and  Methodius,  although  they  introduced  amons; 
their  new  converts  the  rites  of  the  Eastern  church,  and  the 
worship  in  the  vernacular  tongue,  acknowledged  the  supre- 
macy of  the  pope,  and  not  that  of  the  Greek  patriarch,  as  i« 
evident  from  the  approbation  of  their  proceedinirs,  whirh 
they  sought  and  obtained  from  pope  John  VI II.,  befun* 
whom  they  were  accused  of  deviating  iVom  the  line  of  con- 
doct  followed  by  Roman  missionaries  in  the  conversion  of 
pagan  nations. 

The  confirmation  granted  by  pope  John  VIIL  to  the  na- 
tional  mode  of  worship  introduced  by  Cyrillus  and  Mellm- 
dius,  was  rather  a  concession  extorted  by  circumstanees,  an«l 
particularly  by  apprehension  lest  the  missionaries,  in  case*  i  f 
refusal,  should  transfer  their  obedience  from  Rome  to  Con- 
stantinople, than  a  real  approbation  of  the  use  of  the  verna- 
cular language  in  the  divine  service,  a  principle  considered 
by  the  Western  church  as  prejudicial  to  its  polity,  the  ohj*-**! 
of  which  is  not  only  unity  of  dogma,  but  also  uniformity  uf 
ritual;  and  indeed  although  some  successors  of  John  VIII. 
assented  to  the  Slavonian  mode  of  worship,  they  constant  1> 
endeavoured  to  abolish  it,  or  at  least  to  limit  its  use.  TbH 
tendency  became  much  stronger  when  the  final  scparatutn 
between  the  Eastern  and  the  Western  churches  remotui 
the  reasons  which  the  latter  had  for  conciliating  the  nation*^ 
thot  were  wavering  between  the  two  churches.  Rome 
declared  an  unrelenting  hostility  against  every  ritual  which 
deviated  from  that  which  it  had  established,  and  the  coun- 
cil of  Salona,  held  in  1060,  proclaimed  Cyrillus  a  heretic, 
and  his  alphabet  a  diabolical  invention.  The  kingdom  uf 
Grand  Moravia  was  destroyed  by  tlie  pagan  Hungarians 
about  the  middle  of  the  tenth  century,  and  the  Slavonian 
population  either  fled  to  other  countries  inhabited  by  thtMr 
own  race,  or  remained  under  the  yoke  of  their  conquerors 
who,  having  embraced  Christianity  from  the  Western 
church,  promoted  the  papal  views  as  to  the  Slavonian  Wor- 
ship. In  Bohemia  the  same  worship  struggled  for  some 
time  against  the  Roman  ritual,  till  its  last  stronghold,  itu* 
convent  of  Satava,  was  abolished  in  1094,  and  the  Sla- 
vonian books  were  destroyed  by  the  zealous  promoteis  •>! 
the  Roman  ritual.  In  Poland,  where  Christianity  was  v%i.x- 
blished  in  966  bv  Bohemian  priests,  when  the  nauoi.al 
mode  of  worship  was  still  prevailing  in  that  country,  ar.  1 
where  Christianity  had  partly  penetrated,  even  befoie  its 
final  triumph,  from  Moravia  and  Greece,  the  same  mode  uf 
worship  struggled  for  some  time  against  the  Roman  ritual, 
and  seems  to  have  been  continued  in  some  parts  as  late  &» 
the  fourteenth  century. 

The  Slavonian  service  and  the  use  of  the  Cyrillic  letter v 
which  were  completely  superseded  by  the  Latin  won^lup  an«l 
letters  among  the  Slavonians  who  followed  the  Wesicni 
church,  remained  in  full  vigour  among  those  who  belongo  I 
to  the  Eastern  church.  This  was  the  case  with  the  Ser>ujn« 
and  other  Slavonians  of  the  Danube,  the  population  of  Mus- 
covy, and  of  many  provinces  of  Lithuania  and  Poland  An  i 
it  is  moreover  used  by  the  Wallachians,  who  inhabit  Moldsi  ^a. 
Wallachia,  and  several  parts  of  Hungary,  although  thri/ 
language  is  derived  from  the  Latin  and  has  only  a  alight  ad- 
mixture of  the  Slavonic  Several  Slavonian  nations,  whirh 
had  originally  followed  the  Eastern  church,  but  submitted 
to  the  supremacy  of  Rome  after  the  union  of  Florence,  were 
allowed  to  retain  the  Slavonian  Uturgy  and  the  uae  of  tl  * 
Cyrillic  letters.  The  most  antient  manuscripts  written  ui 
the  Cyrillic  alphabet  are  the  gospel  of  Ostromir.  writtci* 
ill  1056,  which  is  preserved  at  St.  Petersburg,  and  a  Sbor- 
nik,  or  collection  of  religious  tracts,  of  the  year  1073,  now  sc 
Moscow.  An  inscription  in  the  same  letters,  presened  in  j 
church  at  Kief,  is  supposed  to  date  from  the  reign  of  Vbui- 
mir  the  Great.  The  first  printed  works  with  the  same  cha- 
racters are  a  book  of  pravers,  en  tided  *  Oktoikh,'  &c^  prin  ted 
at  Cracow  in  1491,  and  another  work  of  a  similar  descrip- 
tion, at  Venice  in  1493. 

Besides  the  Cyrillic  letters,  there  is  another  alphabet  used 
by  some  Slavonian  populations  of  Dalmatia  and  Uhru. 
which  is  called  the  Glagohte  character,  and  the  use  it 
whieb,  as  well  as  of  the  liturgy  in  the  Slavonian  language, 
haa  been  allowed  by  the  Roman  see  to  those  nationa.  The 
invention  of  that  alphabet  haa  been  ascribed  to  Su  Hicro- 
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formed  from  iU  own  toots.  It  is  mott  Iiamooious  than 
many  other  Slavonian  languages^  being  richer  in  vowels»  a 
peculiarity  vbich  is  aaerihed  to  the  influence  of  the  Finni^ib 
tangoage,  vbich  is  cbaracteriied  by  an  extraordinary  soft- 
ne«». 

The  biatory  of  the  B'Usaian  language  andli(£ratnre  may  be 
divided  into  two  great  perioda»one  comprising  the  time  before 
the  reign  of  Peter  tbe  Great,  and  the  o^her  the  period  since 
bia  reign.  The  firat  period  may  be  subdivided  into  three: 
the  time  from  the  introduction  of  the  Chrisimn  reli^ixnn  in 
the  tcQth  centurv,  to  the  establishment  of  the  dominion  of 
the  Tartars  in  the  thirteenth ;  2»  the  time  from  the  don^i- 
Dion  of  the  Tatars,  or  from  the  middle  of  the  tbifteenth  to 
the  middle  of  the  dAeenth  century ;  and  the  3rd,  from  that 
lime  to  the  reign  of  Peier  the  breat,  or  the  end  of  the 
seventeenth  century.  The  written  language  of  the  first 
period  is  the  Slavonian  sacred  tongue,  into  which  the  Scrip- 
tures were  translated  by  Cyrillu^  and  Metho<lius.  Tne 
mo^t  remarkable  authijr  of  that  period  is  Ncslor,  a  monk  of 
the  cavern  convent  at  KicflT.*  who  was  horn  in  11)66,  and  who 
is  the  first  chronicler  of  Russia  i^nd  the  father  of  Russian 
history.  He  was  evidently  a  learned  man.  fie  knew 
Greek,  and  was  acquainted  wiih  lUe  Bysanline  writers,  from 
>i  horn  be  translated  apd  inserted  into  bis  chronicles  several 
pas>n^os.  Ite  collected  his  informatign  from  tradition,  and 
p<^;>^hly  from  suioe  now  unknown  records.  He  was  much 
nidi;btcd  to  the  narrative  of  bis  fellow  monk  Ian,  who  died 
in  i  1 06p  St  tbe  age  of  ninety -one.  and  was  consequently  born 
one  year  after  tne  death  of  Vladimir  the  Great,  who  dieu 
in  lUi5,  aiKl  mu^t  have  known  many  persons  who  were  wit- 
nesses of  the  great  event  of  the  establishment  of  tbe  Chris- 
tian religion  in  Ru!«ia  by  Vladimir  in  Db^-U.  Nestor  also 
ilc*cribcd  m^ny  events  which  happened  in  his  own  time. 
His  style  is  an  imitation  of  tluit  of  the  Bible,  and  be  often 
inakes  tbe  individuals  who  are  the  t^ubjects  of  bis  history 
S))eak  in  tbe  first  person,  as  is  the  ca»e  in  the  historical 
bouks  of  thr  Old  Tcdtaraent.  }Iis  Chronicle  was  continued 
lifter  1)19  death  in  IMG,  by  Abbot  Sylvester,  till  1123. 
Two  other  monks  continued  it  till  rj03.  It  has  gone 
through  many  editions,  and  i|  has  been  often  trana> 
Uiiii).  Tb^  bc>t  translation  is  tbe  German,  with  a  va- 
liiaMc  Commentary,  by  the  learned  historian  Scbloxer, 
Gottingen,  1S02-4,  in  five  volumes.  Afier  Nestor's  Chi o- 
nirle.  the  most  remarkabU)  literary  monument  of  that 
|>criod  is  the  last  will,  or  instructions  lo  bis  children,  of  the 
gtand-duke  Vladimir,  who  was  surnainA;d  Monomachoa, 
#fier  his  mati>roal  grandfather  the  emperor  Constantine 
Munomacbo«.  and  died  in  IIJ^.  It  contains  precepts  of 
Christian  m**r»)ity  andof  government ;  and  i(  gives  us  an 
inHi|>ht  into  the  slate  of  learning  of  thai  period, which  seems 
to  liate  been  more  advanced  among  the  higher  classes  in 
RusMa  than  in  We»tern  Europe,  lie  says,  when  recom* 
mending  his  rhildien  to^ek  fur  information,  '  My  father 
rcn^ining  at  homo,  that  is,  not  having  travelled,  spoke  four 
lauguages.  fur  which  we  are  praised  by  foreigners.'  The^e 
la4t  word*  imply  that  the  knowledge  of  foieigu  languages 
was  common  at  that  time  in  Russia,  but  it  Is  impocsible  to 
know  what  tho«e  languages  were.  We  may  however  sup- 
p»«e  tlial  Greek  was  studied  by  tlie  clergy«  who  were  con- 
tuiualty  coming  from  Oiu»tantinople  to  KusMa,  and  that 
the  Scandinavian  was  cullivaied  by  the  higher  classes,  os  the 
Ru^«lan  princcH.  being  sprung  from  a  Norman  siork,  had  at 
thai  time  considerable  inleiour^e  with  Sweden  and  Nor- 
way. Vladimir  married,  ab<>ut  inro,  Gida,  daughter  of 
Harold,  the  U»t  Saxon  king  of  England,  who  had  retia'd  to 
Sweden  after  the  death  of  her  father. 

Several  thool>giral  workn  of  this  periM  stilt  exist.  Tlie 
mo«t  remarkable  are  two  Epistles  of  Nirephorus.  metropo- 
litan of  Kittff.  Tliere  is  aNo  a  description  of  a  Journey  to 
Jerusalem  a  fow  yearn  afier  its  ciuqiieit  bv  the  first  cru- 
saders, by  a  Russian  abbot  named  Daniel.  1*hc  onl)  extant 
poeiira] production  of  that  peru>d  u  th«  p.«ero  of  tbe  *  Expe- 
ditiou  01  Igor.'  It  is  written  in  poetical  proM*.  and  describes 
an  unfortunaloex|>eihtion  against  tlu*  nom.idio  uatiim  of  the 
Polovtii,  or  Comaoes,  by  Ig  ^r,  a  petty  piaicc  of  No*i»ijrv»d 
Setenski,  in  1 1**2-  Itcunt4ins  mu^h  fine  poutiral  niLuery, 
and  though  vntten  at  a  timo  when  Chri%iianity  wm  cvan- 
pletely  estabh»hed,  theauthi>r  intr«jdu(c%  into  his  poem  the 
t;»ds  of  the  StiVoman  m)tbo'uK\,  wl  irh  Ic  k'U  to  the  »upp> 
siiiuo  that  the  traditions  of  that  mjtJiul  ^y  still  ti\tj  .u  the 
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national  poetry.    It  appears,  from  the  apostrophe  to  the  <: 
ferent  princes  of  Russia,  to  have  been  written  imnii.*''  •:  . 
after  the  event  had  taken  place  which  forms  the  sut  ^'    * 
the  poem.    This  precious  monument  of  antient    K^^z 
literature  was  discovered,  in  1796,  by  Count  Moos«icx  1'.- 
kin.      There  have  been  several  translations  of  it    i*  t*.  : 
present  Russian,  as  well  as  into  Bohemian,  Poltah.   l. 
German-     The  co<lc  of   laws  given  by  the  graii'i-ii   , 
Yaroslaf  to  Novgorod  belongs  to  tbe  same  period,  ^!u 
which  Russia  enjoyed  comparatively  a  high  degree  ^-f  • 
lization,  owing  to  the  influence  of  Bvzantinc  liters*, 
science,  and  art.    Besides  Vladimir  Monomachs^s.    u.. 
other  princes  and  princesses  are  mentioned  as  ha\  i:  ^ 
tivated  and  encouraged  learning,  and  libraries  are  i\ 
of  as  containing  Greek  and  Latin  manuscripts. 

The  progress  of  this  civilization  was  stopped  bv  tl,- 
vasion  of  tbe  Tartars,  who  established  a  reign  of  *t^  -    - 
barbarism  in  the  north-eastern  principalities  of  Ru>^.x 
separated  them  completely  from  the  rest  of  Burpje      7 
clergy  still  continued  to  maintain  some  intercour>« 
Constantinople,  but  the  Greek  empire  was  rapidly  d«  c'  *     ^ 
and  tbe  few  learned  men  whom  it  produced  were  avtr- 
v<ii>it  a  country  whirh  was  under  the  yoke  of  barb. . 
The  customs  of  the  country  were  orientaIi7ed,  as  tl.c  i 
bitants  adopted  many  things  from  their  Tartar  lu.-.. 
The  clergy,  who  were  much  favoured  by  UieTartJ*. 
no^  take  advantage  of  their  position  in  order  to  cui   * . 
learning  or  establish   schools.     Tliey  composed   K  '«   . 
seveial  spiritual  works,  and  some  chronicles  in  th«.*  %. 
Slavonian  tongue.    There  are  also  extant  some    %: 
translated  from  the  Greek  during  that  period;  as  f. r 
stance,  of  Alexander  the  Great  from  Arrian.  on  the  1 .  *  .> 
of  antiquity,  the  rich  Indies,  &c.    The  popular  $<>:.».« 
historieal  subjects,  particularly  on  the  times  of  Vlad....  r  - 
Great,  are  supposed  to  have  been  composed  dur.r  ^ 
same  period  by  the  people,  who  solaced  themselves  0-     ; 
their  oppression  by  the  traditions  of  better  times.     1 .     . 
were   however  several  authors  in  this  period.     C}j 
metropolitan  of  Russia,  who  d:ed  in  1406,  was  arLu^ 
$er\'ia,  and  brought  with  him  to  Moscow  a  treat  num^   - 
Slavonian  manuscripts.     lie  composed  ana  tran>!)Uri  «- 
veral  spiritual  works,  and  made  a  collection  of  Rus5«a  .  '. 
Demetrius,  probably   a  monk,  translated,  towards  the  . 
of  the  fourteenth  century,  from  the  Greek,  the  p<*c; 
George  Pisides,  metropolitan  of  Nicomedia  (who  Ii  \  ^  i 
the  seventh  century),  entitled  the  •  Creation  of  the  \Y ,.  -  . 
This  translation  was  such  an  uncommon  event,  that  *: 
chronicles  of  the  time  mention  it  as  such.    The  Diac     . 
Ignatius,  who  accompanied  the  metropolitan  Pimen 
journey  to  ConsUntinople  in  1389,  left  a  detailed  de>c-.:  •    . 
of   that   journey.      Sophronius,   a  clergyman  of   R.\ . 
towarrU  the  end  of  the  fourteenth  century,  wrote  a  pi*  . 
description  of  the  invasion  and  defeat  of  tjie  Tartars,  v. 
Mamay,   in  1380.     A  roci  chant  of  Tver,  calltnl    N  ; 
went,  about  1470,  to  the  East  Indies,  and  left  a  dun    . 
travels.    It  neither  displays  particular  talent  for  o*.  .  •  ^ 
tion,  nor  does  it  contain  much  information,  but  ii  i»   • 
esting,  as  it  shows  the  route  which  was  then  ful!o:ioi  * 
the  commerce  from  Europe  to  India. 

Third  Period  •  from  th^  Termination  rf  the  T^trLir  ' 
nation  to  Peter  the  Great,— Hoon  after  Muscuvj  h  ;  I  ' 
liberated  from  the  yoke  of  the  Khans,  it  U^cun  t. 
wme  intercourse  with  the  west  of  Europe.     The  m.»'. 
of  the  grand-duke  Ivan  HI.  with  the  Greek  pnncf-*..  S     ,  . 
Pala&ologus.  who  had  resided  at  Rome,  contributed  g     . 
to  the  increase  of  that  intercourse  and  the  progrt»s»  . !  . 
lization  in  Muscovy.     Manv  Greeks  who  uccv.raj  an  i  1     . 
nrinccss  Sophia  brought  valuable  Greek  manu<ieript«.     * 
Venetian    architect    Fioravsnli   Aristoteles    built    w  • 
churches,  the  Kremlin,  and  some  other  palaces  at  >1   - 
Foreign  artists  cast  cannon  and  bells,  and  corned  ns 
Under  Ivan*s  son  Vas»ili  the  intercoun*  with  Eurj^ 
cfi'aM^d,  and  emha^9le^  were  sent  and  received  fhvm  u 
atale*.     Under  Ivan  Vn^stlcvich  the  Terrible  (1.^.^4  •» 
civil  and  an  cede'. ia»tical  code  were  composed,  c«>cnm( 
tniercoursc  was  o|H'ned  »iih  England,  and  a  printing  j 
wa<  established  at  Mo«cnw.     Boris  GodoonoflrrGoi»i  tJN 
was  a  great  promoter  of  learning:    he  diKignea  to  r»  ..:• 
at  Mo*riwa  uni%cr%uv  with  foreijjn  profe<ior«, but  iJ.  %  • 
jert  «a«  drfcalAd   by  the  oppc^iiun   of  the  patnar.x  *» 
frn red  that  suHi  on  inMiitition  might  be  danj^r>u»  I    t 
orthi>doxy   of  his  church,     lloris    patn«ni«od  le.rre-t    ' 
n-  g'^crs,  and  paid  an  immense  sum  tu  the  lulur  of  I .%    v  ^ 
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to  whoiu  he  was  giving  a  European  education.  A  einoral  j  suaded  (o  remain  at  Mo!c6\V,  in'  orfler  id  te\k6  the  feSt  <St 
map  of  the  Muscovite  dominions  was  alsa  made  by  hh  tlie  sacred  boolcg,  which  ha£t  been  fiorrupted  by  i;;norant 
orders.  The  events  tvhieb  agitated  Muscovy  after  the  death    copyists.     lie  devoted  nine  years  to  (liat  Iftipoftant  labouf. 


of  Guduonoff,  put  a  stop  fuT  some  time  to  all  improvement, 
but  when  franquiTIity  was  restored,  aAer  (lie  accession  of 
Michael  Federovich  (1613-45),  the  course  of  improvement 
was  resumed.     Many  foreigners  were  taken  into  tbe  service 
of  the  Czar,  and  Greek  and  Latin  schools  were  established  in 
the  house  of  tbe  Patriarch  in  1643.   tJndor  Alexev  Michae- 
lovich  several  manufactures  wefre  introduced,  and  a  regular 
cooimunication  with  western   Europe  wa»  opened  by  tbe 
establishment  of  the  German  pus(,  which   carried  letters 
twice  a  week  from  Moscow  to  Kiga  and  Vilna,  but  there 
wad   no  such  accommodation    for    the  inferior.    Several 
foreign  books  were  translated ;  of  which  the  most  remarkable 
is  one  on  military  science^  printed  at  Moscow,  in  1644. 
A   German  newspaper  was  regularly  translated  for  tbe 
Czar,  but  his  foreign  office  seems  not  to  have  profited  much 
by  the  information,  ibr  the  credentials  of  the  embassy  which 
was  sent  by  ihe  Czar«  in  1662,  to  Madri(f,  were  directed  to 
Philip  IV.,  who  had  died  two  years  before,    fho  number  of 
foreign  officers  was  increased,  and  some  regular  troops  were 
formed  after  the  European  fashion;  but  (ue  most  remark- 
able event  of  that  reign  is  (he  Ulojenie,  or  code  of  laws, 
which  was  formed  by  order  of  the  Czar,  and  printed  at 
Moscow  in  1649.  Tbe  acquisition  of  KiefiT,  whi€hpos::esscd 
an  ecclesiastical  aeiademy,  founded  under  (bo  I^Hsh  (to- 
rn inion  [Russian  Church],  favoured  the  progress  of  learn- 
ing among  the  Russian  clergy.    Under  Fecknr  Alexeyvii-h 
(1076-88)  a  Grseco-Latino  Slavonian  academy  was  founded 
at  Moscow  on  tlie  modol  of  that  of  Kieff.    The  great  map 
of  Russia  made  under  Godoonoff  was  revised  and  improved. 
During  the  regency  of  the  princess  Sophia  (1682-89),  Prince 
Gulitzin,  who  was  her  principal  minister,  introduced  many 


but  the  favour  of  (he  Czar  and  the  fcputdiion  which  bo  hnd 
acquired  excited  great  jealousy,  and  created  enemies,  vtho 
accused  him  of  falsely  expounding  tbe  Scriptures.  Ue  tras 
confined  in  a  convent  in  152^  where  lie  died  in  1536,  and 
his  pupils  shared  his  fate.  He  was  engaged  till  his  deStfr 
in  the  composition  of  theological,  philosophical,  and  othf^^f 
works;  among  others,  he  wrote  ifi  Slavonian  ai  disseftaffoA 
on  the  utility  of  grammar,  rhetoric,  and  phit68ophy,  ^Iiich 
was  an  extraordinary  petformance  at  that  litnc. 

A  monk  called  George  composed  a  Russian'  chronidd, 
which  reaches  (o  the  year  1533.  't^O  tnefdiafifs,  called 
KorobeinikofT  and  GrekofT,  were  s6"ftt  fn  1583  by  (be  Czar 
Ivan  Vassilevich  to  dtstribufe  alms  in  differerif  holy  places 
of  llie  flasf  for  tlio  soul  of  his  son',  wliom  the  Cz^t  had  mur- 
dered ill  a  fit  of  passion.  They  visited  Constantinople, 
Annocti,  Jerusalem,  Alexandria,  Mount  Sinai,  and  some 
other  places,  and  kept  a  diary  of  their  journey,  ^hich  has 
hQcw  priuted.  Prince  Kurbski,  descended  from  a  branch 
of  the  Ruric,  or  reigning  bouse  of  Muscovy,  andl  related  to 
the  Czar  Ivan  Vassilevich  the  Terrible,  was  born  in  I52f9f, 
and  was  one  of  Jiisboyars  and  principal  generals.  Hd  distin- 
guished himself  at  (he  capture  of  Kasan  in  1^5^,  and  \ti 
several  other  campaigns;  out  in  1564  he  Was  Obliged  to 
seek  refuj^e  from  the  tyranny  of  his  monarch  in  Inland, 
where  he  was  kindly  received  by  king  Slgismdnd  Augus- 
tus, who  granted  him  estates.  In  his  exile  he  devoted  him- 
selffo  literature  and  learnt  Latin.  He  w/ote  the  foign  of 
the  Czar  Ivan  Vassile^icb,  and  the  campaigns  fn  which  he 
himself  had  taken  a  par(.  This  work  is  6ne  of  the'  most 
valuable  contributions  to  the  bistofy  of  (hat  period.  He 
also  wrote  several  letters  to  tbe  Muscovite  pfince,  u'pbraid- 


European  refinements  and  luxuries  into  his  house,  and  hrs  I  ing  him  for  bis  tyranny,  and  proving  hy  \h6  Sct^pturC^  and 
example  was  imitated  by  other  grandees.  the  w 


The  Slavonian  language  continued  to  be  used  in  all  eccle- 
siastical compositions,  as  well  as  by  the  ehroniclers.  but  the 
Common  dialect  of  Moscow  began  (o  be  adopted  in  all 
official  acts  of  the  government.  At  the  same  time  the  dia- 
lect  of  White  Russia,  which  was  the  official  language  of 
Lithuania,  was  penetrating  to  Moscow,  and  there  are  severul 
diplomatic  notes  addressed  bv  the  grand-dukes  to  foreign 
princes*  which  contain  an  adfmixture  of  fbat  dialect,  and 
even  many  Polish  words.  In  tlie  sixteenth  century,  and  at 
the  beginning  of  the  seventeenth,  the  works  of  St.  Ambro- 
sius,  Augustinus,  Hieronymus,  and  Gregory,  as  well  as  (he 
•  History  of  the  Twelve  CsDsars,'  by  Suetonius,  were  trans- 
lated into  Slavonian.  Some  tales  written  in  a  mixture  of  (he 
Slavonian  and  the  common  dialect  of  Moscow  belong  to  fhat 
period.  Joseph,  Hegumenos  or  abbot  of  a  convent  at  v  otoko- 
iamsk  (died  in  1516)«  became  celebrated  by  his  writings  and 
personal  exertions  against  the  Jewish  Aect  of  Raskotnicbi. 
[Russian  Dissentsbs.]  Part  of  his  works  were  printed 
in  the  collection  of  materials  for  Russian  history,  entitled 
'  Antieut  Russian  Bibliotheca.*  His  contemporary  Genna- 
dius,  archbishop  of  Novgorod,  an  equally  lealous  perse- 
cutor of  the  alMjye-nentioned  sect,  wrote  several  pastoral 
exhortations  on  the  same  subject.  Macarius,  metropolitan 
of  Moscow  (die^  in  1564),  is  tbe  author  of  tbe  lives  of  several 
saints.  The  annats  known  under  tbe  name  of'  Stepennaya 
Kniha,*  that  is,  the  graduated  book,  were  composed  under 
bis  superintendence,  and  indeed  the  authorship  has  been 
ascribed  to  him.  They  are  so  called  because  they  are 
divided  into  chapCera^  each  of  which  contains  the  reign  of 
one  sovereign,  and  is  called  a  grade.  Maxim»  a  Greek  monk 
of  tbe  convent  of  Mount  Athos.  and  a  man  of  great  learn- 
ing, who  had  studied  at  Parity  Florence,  and  other  places  in 
Western  Europe*  came  to  Moscow  by  the  desire  of  the 
Czar  Vassili  Ivanovich,  in  order  to  revise  the  corrupted  text 
ufthe  sacred  books  used  in  Museovy  [Russian  Church], 
and  to  arranse  tbe  Greek  manuscripts  which  were  in  the 
possession  ofthe  Czar.  It  is  said  that  he  was  astonished  at 
the  value  and  rarity  of  some  of  those  manuscripts.  He 
made  a  complete  catalogue  of  them,  and  presented  to 
the  Csar  a  list  of  those  sacred  works  which  had  not  yet 
been  translated  into  the  Slavonian  tongue.  The  Czar  com- 
missioned him  to  translate  tbe  commentaries  on  the  Psalter, 
and  gave  him  two  translators  and  two  copyists  to  assist  him. 
After  a  labour  of  seventeen  raonlhs*  Maxim  presented  to  the 
Czar  his  translation,  which  was  received  with  much  appro- 
bation by  tl»e  nretn^poKntn  an^  all  the  cler^.  He  wished 
to  return  to  his  con  von  C  on  Mount  Athos,  but  he  was  per- 


orks  of  the  antients  that  his  conduct  wais  ^ery  bacf. 
Ivan  Vassilevich  answered  alT  (beiSe  letters,  efideatouriiigf  to 
convince  Kurbski,  particularly  by  pas^'ajes  of  SCfiptuYe, 
that  it  was  he  who  was  in  the  wfong,  and  that  he  had  no 
right  in  any  case  (o  rebcT  against  his  sovereign. 

In  the  seventeenth  century  (Tie  foUowing;  nuthoi^  deserve 
notice:  Abraham  Palitzin,  abbot  of  the  Celebrate  conven't 
of  Troytza  or  Trinity,  distinguished  himself  by  his  patrroti^m" 
in  the  year  16t2,  afrd  left  a  descnp(iofi  of  (he  sfege  which 
the  convent  sustained  against  tho  Pole^.  ICubasSov  \tro(d' 
a*  chronological  uniYer:^al  hisfory,  beginning  With  <he  cfea*- 
tion  of  (he  world.  fipiphanJus  SlaviheCsl^i,  ^  native  of 
Poland,  after  having  studied  at  JCfeff  and  othef  jTCa'dem'tes, 
adopted  (lie  monastic  V\{q  in  Kieff.  He  Wa^  ealled  (o  Mos- 
cow in  1649,  by  a  boyar  ofthe  nameof  RlisheheY,  in  Ordef  f6 
translate  theological  workrf  from  Greek  into  Slarotiiart,  and 
be  (ransla(ed  several  of  the  works  of  St.  John  CHirysoStornQS, 
Gregory  of  Nazranz us,  Kasilius  the  G/eat,  tfnd  othef  frffhers 
ofthe  church,  which  were  pj?in(ed  at  Moscot^  irt  (664-65. 
He  also  made  a  complete  Greek-Stavono- Latin  Dictionary 
in  two  volumes,  and  a  Phifologicat  Lexicon,  or  a  compafi^oi\ 
of  passages  of  tbe  Greek  fafhers.  He  watf  coffiftatssioned 
in  1664  by  the  Patriarch  and  X\\e  Czar  (o  make  <t  ne\V  C6Y- 
sion  of  the  Scriptures  from  the  Greek  itito  Sha'tonian,  bat 
he  was  prevented  6y  ^eath  from  acScorapli^in'g  fh^t  im- 
portant work.  Simeon  of  Polotsk,  a  native  of  that  cit  J  in  Po- 
land, studied  in'his  native  country  and  in  some  foreign  nni- 
versitieSk  and  having  become  a  monk,  h6  went  to  M6seoV  in 
1667,  where  he  was  appointed  by  the  Czar  Ale'xey  MiChaefo- 
vich  tutor  to  his  son  Fedor.  He  wrote  many  pdenfs,  ^ich 
were  mui^  praised  at  the  time,  although  they  are  n'o^  Tdnger* 
readable.  He  was  also  the  first  i^ho  introdueed  the  pi*acticer 
of  writing  sermons  for  his  congregation*,  ^hien  ^a'^  £tlreftdy 
usual  with  the  Greek  clergy  of  Poland.  Ic  h&d  hKherto 
been  the  custom  in  Muscovy  only  to  read  sermons  selcefed 
from  ecclesiastical  authors  and  approved  by  th€  patriarch. 
Sylvester  Medveyeff,  a  pupil  of  Simeon  of  Polotsk,  and  abbot 
of  a  convent  at  Moscow,  wrote  maiiy  polemical  wor^S;  but 
being  suspected  of  a  tendency  to  Romish  doctrineiT,  he  was 
deprived  of  his  clerical  dignity,  and  confined  in  a  convent; 
in  1691,  being  accused  of  participation  in  the  revolt  of  the 
Strelitz,  he  was  executed.  He  left  several  poems.  Prince 
Sliakhovski  lived  in  the  first  part  of  the  seventeenth  century. 
Havinj?  fallen  into  disgrace  with  the  Czar  Michael  Fedoro- 
vicli,  he  was  confined  in  a  convent,  where  he  composed 
epistles  on  religious  subjects,  of  which  the  most  remarkable 
is  an  Epistle  on  the  orthodox  faith  to  the  highest  Shah  Ab- 
bas, king  of  Persia  and  Media,  addressed  in  the  name  of  th« 
■  P2 
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hi^h  archbishop  and  servant  of  God,  the  most  holy  Patri- 
arch Philaret  Nikitch.  In  this  epistle  he  expresses  his 
thanks  for  a  relic,  a  supposed  fragment  of  the  garment  of 
Jesus  Christ,  sent  by  the  Shah  to  the  Czar,  and  exhorts  him 
to  embrace  the  Christian  religion. 

The  conauest  of  Siberia  brought  the  court  of  Moscow  in 
contact  with  China  and  some  states  of  central  Asia.  An 
ambassador  named  Baykoff  was  sent  to  Pekin  in  1654,  and 
returned  in  1658;  he  left  a  very  curious  description  of  his 
embassy,  which  has  been  translated  into  several  foreign 
languages.  A  Cossack  of  Siberia  named  Petlin  explored 
in  1620  the  course  of  the  river  Oby,  and  wrote  a  description 
of  his  journey. 

The  first  attempts  at  dramatic  representations  appeared 
in  Russia  about  tne  middle  of  the  seventeenth  century. 
They  were  introduced  from  Poland  by  the  students  of  the 
ecclesiastical  academy  of  Kieff,  who  were  used  to  perform 
plays  on  Scriptural  subjects  in  Polish,  Slavonian,  and  the 
dialect  of  Little  Russia.  They  performed  these  plays  dur- 
ing the  vacation  time  in  several  towns  of  Russia,  and  they 
were  finally  introduced  at  Moscow  by  Simeon  of  Polotsk, 
whom  we  have  mentioned.  In  1676  German  actors  per- 
formed before  the  Czar  Alexey  plays  taken  from  Scriptural 
history  accompanied  with  ballets.  The  Princess  Sonhia,  the 
eldest  sister  of  Peter  the  Great,  was  very  fond  of  theatrical 
amusements,  and  wrote  several  dramas,  which  she  performed 
wiih  her  court. 

The  Second  Period  qf  Rtisiian  Literature :  from  Peter 
the  Great  to  the  present  time. — It  is  unnecessary  to  expa- 
tiate on  the  civilization  which  Peter  the  Great  introduced 
into  Russia.     He  established  many  primary  schools  in 
different  parts  of  his  dominions,  and  a  military  and  naval 
school  at  St  Petersburg.    He  sent  young  Russians  abroad 
to  study  the  various  sciences  and  arts ;  he  took  into  his 
service  many  foreigners  of  talent,  collected  books,  cabinets 
of  natural  history,  and  got  together  philosophical  instru- 
ments.   A  new  alphabet,  simplified  from  the  old  Slavonian, 
formed,  as  it  is  said,  by  himself,  was  introduced ;  but  the 
language  made  no  great  progress  from  the  state  in  which  it 
had  been  during  the  preceding  reign,  and  it  was  inundated 
with  many  foreign  words  introauced  under  Peter's  reign, who 
showed  perhaps  too  much  predilection  to  everything  foreign. 
Among  the  most  remarkable  authors  of  his  time  is  Tbeo- 
phan  Prokopovich,  archbishop  of  Novgorod,  a  native  of 
KielT,  but  educated  in  Poland.    He  wrote  many  works  on 
divinity,  politics,  and  history,  as  well  as  sermons,  orations,  and 
some  poetry.    His  works  display  considerable  talent,  not- 
withstanding their  barbarous  style.     He  also  wrote  in  Latin, 
and  his  style  in  that  language  is  much  better  than  his  Rus- 
sian.   Stephen  Javorski,  metropolitan  of  Rezan,  a  native  of 
Leopol  in  Poland,  and  I>emetrius,  metropolitan  of  Rostov,  a 
native  of  the  environs  of  Kieff,  who  was  canonized  after  his 
death,  wrote  many  works  on  theological  subjects.    Gabriel 
Bushinski,  bishop  of  Rezan,  translated  some  of  the  works 
of  Puffendorf  and  other  authors,  relating  to  history  and 
politics.     Kopievich,  a  native  of  Lithuania,  studied  in 
Holland,  and  passed  from  the  Greek  persuasion  to  Pro- 
testantism.   He  became  pastor  at  Amsterdam.    Peter  the 
Great,  during  his  visit  to  that  city  having  been  acquainted 
with  Kopievich,  gave  him  a  commission  to  compose  school 
books  and  other  useful  works  in  the  Russian  language. 
Accordingly  he  wrote  and  translated  many  books  on  several 
literary  and  scientific  subjects,  which  were  printed  at  Am- 
sterdam.    Prince  Chilkoff  (died  in  1718)  wrote  an  abridged 
history  of  Russia,  which  was  used  in  schools,  but  has  since 
been  superseded  by  other  works.     Great  service  was  ren- 
dered to  primary  instruction  by  Ernest  Gliick,  a  Lutheran 
clergyman  of  Livonia,  who,  being  taken  by  the  Russians,  was 
employed  by  Peter  the  Great  in  establishing  a  school  at 
Blosoow  for  the  children  of  burghers.    He  published  many 
school  •  books,  and  among   others,  the  *Orbis  Pictus*  of 
Comenius. 

Peter's  successor,  Catherine  I.,  founded  the  Academy  of 
Sciences  at  St.  Petersburg,  which  was  projected  by  her  pre- 
decessor.     Its  object  was  to  prepare  teachers  for  public 
schools,  to  publish  useful  works,  and  to  collect  all  kinds  of 
information  about  Russia.     The  imperial  physician  Blu- 
roentrost   was  appointed    president;    and    many    learned 
foreigners,  as  De  Lille  de  la  Croycre,  Bernoulli,  Bayer,  and 
others,  were  nominated  members.    The  academy  established 
A  Ugh  school  for  the  formation  of  teachers,  caused  many 
-tific  treatises  to  be  written,  aud  promoted  eeographic&l 
t  eries.   J>e  Lille  de  la  Ckoyere  aooompanied  Behring  on ' 


his  expedition  in  the  Pacific  Ocean,  and  died  from  the  hard- 
ships of  the  voyage.  A  great  number  of  classical  authur*, 
Greek  and  Latin,  were  translated  and  published  under  tlio 
superintendence  of  the  academy;  but  these  translaii>m». 
bein^  made  in  a  language  which  was  not  yet  formed,  immI 
published  at  a  time  when  they  could  scarcely  find  r.it> 
readers,  did  not  contribute  to  the  progress  of  literature,  ati  1 
they  found  few  purchasers.  The  reign  of  the  emprt-n 
Anna  was  not  favourable  to  the  national  literature.  The 
court,  which  was  governed  by  Biren,  imitated  everthing  that 
was  foreign,  and  showed  the  greatest  contempt  for  all  that 
was  national.  These  circumstances  had  a  very  unfavour- 
able effect  on  the  national  language  and  literature,  although 
Lomonossoff  was  preparing  a  salutary  revolution  towanls 
the  end  of  that  reisn.  A  favourable  change  took  pbro 
under  the  empress  Elizabeth,  who  was  a  great  patroness  of 
science  and  literature.  The  Academy  of  Sciences  was  en- 
larged by  the  addition  of  a  section  of  arts,  and  its  income 
increased  in  1747,  and  in  1752  the  Universitv  of  Moscow 
was  established  on  the  proposition  of  Count  Shoovaloff/  a 
distinguished  patron  of^  learning;  and  it  was  by  the  exer- 
tions of  the  same  nobleman  that  the  Academy  of  Arts  for 
painting,  sculpture,  and  architecture  was  founded.  Geo- 
graphical knowledge  was  also  advanced  by  the  discoverie» 
which  some  Russian  adventurers  made  in  the  Pacific. 

Among  the  principal  authors  of  this  period  was  Prince 
Antiochus  Kantemir,  son  of  the  hospodar,  or  reigning 
prince  of  Moldavia,  who  removed  to  Russia  with  all  hiji 
family  during  the  expedition  of  Peter  the  Great  into  that 
principality.    He  was  born  at  Constantinople  in  1708,  and 
was  educated  at  Kharkoff  and  Moscow,  under  the  superin- 
tendence of  a  Greek  clergyman,  and  also  of  his  father,  mho 
was  himself  a  learned  man.  Antiochus  made  such  progress, 
that  when  he  was  only  ten  years  old  he  wrote  a  Greek  pane- 
gyric on  St.  Demetrius,  which  was  read  in  a  church.     Ow- 
ing to  his  extraordinary  talents  and  high  rank  he  obtained 
rapid  preferment.     In  1731  he  was  nominated  Russian 
mmister  at  London,  where  he  remained  till  1738,  in  whtcb 
year   he  was  transferred  in  the  same  capacity  to   Paris, 
where  he  remained  till  his  death  in  1744.    He  wrote  eight 
satires,  which  were  published  at  St  Petersburg  in  1762; 
but  translated  into  French  during  the  author's  lifetime.  H  i% 
language  and  versification  belong  to  the  old  school ;  but  in 
his  satires  he  displays  great  power  of  observation,  and  such 
genuine  wit,  that  they  are  still  read  with  pleasure.  He  aUo  left 
a  translation  of  Horace's  '  Epistles,'  Fontenelle's  dialogues 
on  the  '  Plurality  of  Worlds,'  and  a  great  many  other  trans- 
lations from  the  classics,  as  well  aa  from  French  and  Italian 
writers.    Living  in  constant  intercourse  from  1731  to  1744 
with  the  first  wits  of  London  and  Paris,  Prince  Kantemir*s 
works  contain  ideas  and  opinions  which  belong  more  to 
those  seats  of  European  refinement  than  to  Russia,  and 
consequently   he  cannot  be  considered  as  truly  national. 
Lomonossoff  Trediakowski  (Basil),  bom  at  Astrakhan  in 
1703,  studied  at  the  university  of  Paris  under  Rollin.  and 
travelled  in  many  parts  of  Europe.    In  1733  he  was  nomi- 
nated secretary  of  the  academy  of  St  Petersburg  ;  and  in 
1 745  appointed  by  a  ukase  professor  of  eloquence :   he  died 
in  1769.    Trediakowski  possessed  considerable  learning,  but 
more  industry  than  talent.    He  wrote  several  works  on  the 
principles  of  literary  composition,  and  a  great  many  poems; 
but  his  versification  is  cumbrous,  and  his  language  so  little 
pleasing,  that  the  empress  Catherine  II.  enacted,  in  the 
humorous  code  which  she  made  for  her  own  immediate 
society,  that  the  transgressors  of  certain  regulations  should 
be  condemned  to  read  several  pages  of  Trediakowski's  poem 
'Telemachida,'  which  was  a  versified  translation  of  Fenelon  s 
'Telemachus.'    He  translated  many  foreign  works,  chitrtli 
on  history :  as  an  instance  of  his  indefatigable  industry  «c 
may  mention,  that   aAer    having  completed   the  tnns- 
lation  of  Rollin's  *Antient  History'  in   26  volnnes,  the 
manuscript  was  destroyed   by  fire,  upon  which  he  agam 
translated  the  26  volumes,  which  were  published  at  St. 
Pctersburg(174  4-67).  Tatishcheff  (Basil),  bom  of  an  antieni 
family  in  1686,  was  one  of  those  young  men  who  were  sent 
in  1709  for  their  education  by  Peter  the  Great  to  different 
parts  of  Europe.     He  acquired  a  good  deal  of  acieutillc  in- 
formation, and  became  thoroughly  converMnt  with    the 
German  and  Polish  languages.    On  his  return  home  be  was 
employed  in  many  offices  of  great  importance.    In  1724  he 
was  sent  on  a  secret  mission  to  Sweden ;  in  1 734  ho  wms  tn- 
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c^led  with  the  supreme  direction  of  the  mines  of  Siberia ; 
lurl  in  1 740  he  was  appointed  governor  of  Astrakhan.  It 
vas  there  that  our  countryman  Jonas  Han  way,  who  speaks 
nuch  of  htm,  made  his  acquaintance.  He  died  in  1750, 
lulding  the  rank  of  a  privy  councillor.  During  his  travels  in 
iu!>aia  he  diligently  collected  all  kinds  of  information 
elating  to  that  country,  and  acquired  a  rich  store  of  mate- 
iaU  for  its  history  and  geography.  His  principal  work  is  a 
iisiory  of  Russia,  from  the  most  antient  times  to  the  year 
462.  He  spent  thirty  years  on  this  work,  which  was  writ- 
en  amidst  his  multifarious  official  avocations:  it  is,  in  fact, 
I  comparative  chronicle ;  the  author  having  procured  several 
toptes  of  different  chronicles,  compared  them,  and  made  a 
omment  on  them  by  extracts  from  various  foreign  authors 
vliicU  related  to  the  same  subject.  The  manuscript  of  this 
vork  was  kept  for  some  time  in  the  archives.  The  empress 
Catherine  II.  ordered  its  publication,  which  was  done  under 
he  care  of  Gerhard  Miitler,  in  1764-74.  It  is  much  to  be  re- 
gretted that  the  chronicles  and  other  materials  on  which  Ta- 
ishcheff  founded  his  work  were  destroyed  by  fire.  He  occu- 
>ie(l  himself  with  the  composition  of  a  complete  geography 
>f  Russia,  and  a  map  of  Siberia  was  made  b||his  exertions, 
md  published  by  the  Academy  of  Sciences,  in  1745,  in  20 
heets.  He  also  wrote  an  'Historical  and  Political  Lexicon 
•f  Russia,'  which  be  completed  to  the  letter  I^  and  which  was 
mblished  in  1793. 

Stephen  Krashennikoff,  professor  of  botany  to  the  Aca- 
lemy  of  Sciences  (1713-1755),  became  known  all  through 
Surope  by  bis  'Description  of  Kamtcbatka,' which  was  puo- 
ished  at  St.  Petersburg  in  1755.  He  was  sent  by  the 
cademy,  with  Steller,  to  examine  this  country,  where  he 
ematned  for  many  years,  collecting  the  information  which 
snabled  him  to  produce  a  work  of  considerable  merit,  and 
vhich  was  translated  into  several  languages. 

The  creation  of  a  national  drama  in  Russia  dates  from 
his  reign.  This  honour  belongs  to  Alexander  Soomaro- 
Loff  ( 1 7 1 8- 1 777).  He  was  educated  partly  in  the  house  of 
lis  father,  who  was  a  general  officer,  and  partly  in  the  mili- 
ary school  of  St.  Petersburg.  The  study  of  Corneille, 
Idcine,  and  other  French  dramatic  writers,  awakened  his 
ulents,  and  he  began  to  write  tragedies  about  the  year 
1740,  which  were  performed  by  the  pupils  of  the  military 
chool,  in  the  presence  of  the  empress  Elizabeth,  who  in 
756  nominated  the  author  director  of  the  court  theatre. 
Soomarokoff  wrote  many  tragedies,  the  best  of  which  is 'The 
.^alse  Demetrius,'  which  has  been  translated  into  French  and 
Snglish,  and  also  several  comedies  and  operas.  He  was 
ilso  the  author  of  various  minor  poems,  and  numerous 
assays  and  dissertations  in  prose,  on  various  subjects.  Soo- 
narokoff  enjoyed  during  his  lifetime,  and  some  time  after- 
vards,  a  great  reputation,  which  has  however  declined,  and 
lis  works  are  now  little  read.  His  dramatic  productions  I 
tre  all  imitations  of  the  French  school,  and  notwithstanding 
hey  display  considerable  talent,  they  are  characterised  by 
;reat  affectation,  and  his  heroes  and  heroines  are  never  true 
.0  nature.    His  laiienage  also  is  now  become  obsolete. 

Dramatic  art  in  Russia  besins  with  Volkoff,  the  son  of  a 
oaerohant  of  Kostroma,  who  Teamed  German,  painting,  and 
nusic  at  Moscow.  He  established,  with  some  other  young 
nen,  a  little  theatre  at  Yaroslav.  where  they  performed  the 
Iramas  of  Demetrius,  bishop  of  Rostov.  At  St.  Petersburg 
16  saw  the  performances  at  the  Italian  court  theatre,  and 
le  diligently  studied  its  organisation.  Having  thus  im- 
proved bis  knowledge  of  the  dramatic  art,  he  returned  to 
Varoslav,  where,  with  the  assistance  of  some  friends,  he 
.established  a  theatre,  which  contained  a  thousand  spec- 
la  tors,  and  of  which  he  was  not  only  director  and  first  per- 
tbrroer,  but  also  machinist  and  painter.  Several  young 
men  of  talent,  as  Popoff  Dmitresski  and  others,  joined 
Volkoff,  whose  reputation  reached  the  court  at  St.  Peters- 
burg, where  the  plays  of  Soomarokoff  were  performed  by 
the  pupils  of  the  military  school.  He  was  invited  to  court 
in  \S52,  and  in  1756  an  imperial  ukase  established  a  Rus- 
sian theatre,  of  which  Soomarokoff  was  appointed  director, 
and  Volkoff  the  first  actor.  He  died  in  the  prime  of  life,  in 
17-63,  but  the  pupils  whom  he  had  formed  greatly  contri- 
buted lo  the  improvement  of  the  national  drama.  Periodi- 
cal literature  also  originated  under  the  same  reign.  The  first 
literary  journal,  which  was  entitled  'The  Monthly  Magazine 
for  Utility  and  Amusement,'  was  edited  by  Gerhard  Muller, 
and  all  the  Russian  authors  of  that  time  were  contributors. 
In  1 7^9  appeared  the  '  Industrious  Bee,'  edited  by  Sooma- 
rokoff* 


The  reign  of  Catherine  II.  was  favourable  to  the  civilisa- 
tion of  Russia  in  many  respects.  Ambitious  of  every  kind 
of  distinction,  she  courted  the  applause  of  Voltaiire  and  other 
French  philosophers  of  that  school,  and  these  dispensers  of 
reputation  extolled  the  liberal  and  enlightened  sentiments 
of  that  princess,  notwithstanding  her  share  in  the  destruc- 
tion of  Poland,  and  her  continual  invasions  of  the  Turkish 
dominions,  which  were  hailed  by  the  same  adulatory  phi- 
losophers as  so  many  steps  towards  the  progress  of  tho 
civilization  of  mankind ;  yet  although  the  execution  of  Ca- 
therine's political  schemes  of  aggrandizement  was  oAen 
stained  by  great  atrocities,  Russia  is  much  indebted  to  her 
for  encouraging  literature  and  learning.  The  military  and 
naval  schools  were  enlarged  and  improved.  A  mining 
school  was  established  in  1772,  and  it  is  still  one  of  the 
best  educational  institutions  in  Russia.  The  University 
of  Moscow  and  the  Academy  of  Arts  were  enriched  and 
enlarged.  Several  of  the  most  distinguished  members  of 
the  Academy  of  Sciences,  as  Pallas,  Georgi,  Richkoff,  and 
others,  were  commissioned  to  undertake  scientifio  travels  in 
various  parts  of  the  Russian  empire,  and  their  researches 
contributed  nut  only  to  extend  the  knowledge  of  that 
country,  but  also  to  the  progress  of  science  in  general.  A 
Russian  Academy  which  bad  for  its  object  the  improvement 
of  the  Russian  language  was  established  on  tho  plan  of  the 
French  Academy,  and  it  published  a  dictionary  of  the  Russian 
language,  a  grammar,  and  other  useful  works  of  a  similar 
description.  The  Society  of  the  Friends  of  National  Litera- 
ture and  History,  established  in  connection  with  the  uni- 
versity of  Moscow,  did  great  service.  A  commission  for 
the  organization  of  public  schools  was  appointed,  and  it 
founded  a  seminary  for  teachers  at  St.  Petersburg,  one  high 
school  and  twelve  preparatory  schools,  and  published  under 
its  superintendence  many  school-books.  New  schools,  high 
as  well  as  primary,  were  opened  in  several  towns  of  the 
empire.  Institutions  for  the  education  of  the  females  of 
noble  and  burgher  families  were  founded  at  St.  Petersburg, 
where  a  number  of  pupils  are  maintained  and  educated  free 
of  expense,  while  others  are  admitted  on  the  payment  of  a 
moderate  sum.  There  were  also  established  an  agricultural 
society,  a  surgical  school,  and  other  useful  institutions. 

The  Russian  language,  which  is  chiefly  indebted  to  Soo- 
marokoff for  its  improvement,  was  greatly  enriched  in  this 
reign  by  the  creation  of  new  words  from  Slavonian  roots, 
which  were  substituted  for  other  words  of  a  foreign  origin : 
many  new  scientific  terms  also  were  introduced.  Its 
grammatical  construction  was  better  developed,  the  versi- 
fication was  rendered  more  harmonious,  and  the  style  in 
general  greatly  improved  by  being  purified  from  foreign 
expressions  and  idioms,  which  abound  in  the  works  of 
the  authors  belonging  to  the  preceding  period.  Many 
literary  periodicals  were  started,  and  some  of  them  were 
continued  with  considerable  success.  The  censorship  of 
the  press  was  remarkably  liberal,  and  it  seems  indeed  that 
Catherine,  intoxicated  with  the  flatteries  of  the  French 
philosophers,  entirely  overlooked  the  tendency  of  their 
works,  which  were  dangerous  to  such  a  government  as  hers. 
Many  political  works,  such  as  those  of  Montesquieu,  De- 
lolme,  Hume,  Robertson,  and  Rousseau's  '  Contrat  Social,' 
were  translated  into  Russian,  and  printed.  This  liberality 
was  also  extended  to  many  productions  of  an  immoral  and 
irreligious  tendency,  and  several  works  of  this  description, 
by  Voltaire,  Diderot,  Rousseau,  and  others,  were  published 
in  Russia.  The  effect  of  such  works,  in  such  a  state  of 
society  as  that  of  Russia,  could  not  be  very  salutary. 

Michael  Kheraskoff  ( 1 733-1807),  curator  or  supreme  direc- 
tor of  the  university  of  Moscow,  wrote  the '  Rossiad,'  an  epic 
poem  in  twelve  cantos,  which  describes  the  conquest  of  Ka- 
zan ;  and '  Vladimir,  or  the  establishment  of  the  Christian  re- 
ligion,' also  an  epic  poem,  in  eighteen  cantos.  These  two  pro- 
ductions are  considered  his  best,  although  they  are  far  from 
having  any  real  claim  to  the  name  of  epic.  His  other  poems 
are,  'The  Pilgrims,'  in  six  cantos,  a  production  which  displays 
much  entertaining  variety,  and  is  written  in  various  metres ; 
'The  Fruits  of  Science,'  a  didactic  poem;  *  The  Universe  ;'and 
'  The  Battle  of  Chesme,'  &c.  Kheraskoff  also  wrote  several 
novels,  the  subjects  of  which  were  taken  from  Greek  and 
Roman  historv,  and  some  dramas.  The  number  of  his  pro- 
ductions, which  is  more  than  twenty,  attests  his  great  industry, 
and  they  show  that  he  had  considerable  information ;  but  the 
same  praise  cannot  be  extended  to  his  poetical  and  creative 
talento.  Basilius  Petroff  (1736-1799)  was  the  son  of  a  clergy- 
man>  and  was  educated  in  the  ecclesiastical  academy  of 
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MoseoW.  He  attrftcled  the  fiotice  of  Catherine  IL  by  an 
ode  on  her  coronation  in  1763,  and  was  appointed  a  trtLtia- 
lator  of  the  itnpeml  cabinet,  and  reader  to  the  empress. 
He  afterwards  tinted  £ngland,  where  he  resided  for  some 
time,  and  after  having  traveHed  in  other  countries,  ho  re- 
turned to  St.  Petersburg,  where  he  was  appointed  librarian 
to  the  empress.  The  delicate  state  of  his  health  compelled 
hitu,  bawerer,  to  abandon  a  career  in  Which  he  might  have 
expected  rapid  ftrtfferment,  tind  lie  retired  in  1 790  into  the 
conntry,  where  ne  devoted  himself  to  literart  pursuits  and 
irgrieuUure,  visiting  Moscow  every  winter,  for  the  sake  of 
the  library.  As  one  instance  of  bis  industry,  we  may  men- 
tion that  he  learned  modern  Greek  at  the  age  of  sixty.  A 
complete  edition  of  his  works,  in  three  volumes,  was  pub- 
lished at  St.  Petersburg  in  1811  :  they  consist  of  odes 
written  on  several  solemn  occasions,  and  epistles  addressed 
to  different  persons,  tie  also  made  a  metrical  version  of 
the  '  ifinetd,' which  was  published  m  1781-86.  PetrofTs 
poems  are  charaeCcfrxsed  by  genuine  animation  and  energy 
of  thought,  expressed  in  a  concise  and  powerful  manner, 
and  he  would  hare  equalled  Lomonossoff  if  his  style  had 
not  been  so  rough ;  though  some  of  his  odes  are  free  from 
that  reproaoh,  and  are  written  in  flowing  and  harmonious 
verses. 

Hippolyte  Bogdanovich  (1745-1803)  was  born  in  the 
Ukrame,  and  edoeated  in  a  school  at  St.  Petersburg.  In 
his  fifteenth  year,  by  frequenting  the  theatre  and  reading 
plays,  he  became  so  enamoured  of  the  dramatic  art,  that  he  ad- 
dressed himself  to  Kherashoif,  who  at  that  time  superintended 
the  theatre  of  Moscow,  and  requested  to  be  received  as  an 
actor.  khcrashofT,  who  was  struck  with  the  tatents  of  the 
boy,  dissnaded  him  from  this  design,  and  taking  him  into 
his  house,  made  him  continue  his  studies  at  the  university 
of  Moscow,  where  he  made  rapid  progress.  He  was  after- 
wards employed  in  the  foreign  department*  and  was  secre- 
tary of  the  Kossian  embassy  at  Dresden  (1766-68).  After 
bti  return  to  St.  Petersburg,  he  continued  in  the  civil 
service  till  1795,  when  he  settled  in  the  coomtry.  Bogda- 
novich began  to  write  poetry  when  he  was  seventeen,  and 
when  he  was  twenty  he  edited  a  literary  periodical  called 
the  *  Innocent  Amusement:'  he  displayed  considerable  ta- 
lent in  several  minor  poems,  particularly  by  a  very  successful 
translation  of  Voltaire*s '  Ode  on  the  Destruction  of  Lisbon.' 
His  poetical  fame  was  established  by  his  'Dooshinka,'  or 
'  Little  Soul,*  an  exceedingly  successful  translation  of  La 
Fontaine's  '  Psyche.'  This  poem,  which  not  only  equals, 
but  in  some  respects  surpasses  the  original,  is  still  one  of 
the  most  popular  productions  of  Russian  literature. 

Gabriel  Derjavin  (1740- 1 81 6)  was  born  at  Kazan,  and  be- 
longed to  a  family  of  Tartar  origin,  as  appears  from  his  fre- 
quent allusions  to  such  a  descent.  He  was  educated  in  the 
military  school  of  the  engineers,  and  served  in  the  army  till 
1779,  when  he  passed  into  the  civil  service.  He  was  gover- 
nor of  Olonetz  and  then  of  Tambov  (I784-17dl),  and  afier- 
vards  successively  secretary  of  state,  president  of  the  col- 
lege of  commerce,  treasurer  of  the  empire,  and  flnalty  mi- 
nister of  justice.  In  1803  he  left  the  public  service,  and 
lived  tilt  his  death  chiefty  on  his  estate  of  Zvanka^  in  the 
government  of  Novgorod.  Dbijatin  is  undoubtedly  the  first 
Russian  lyric  poet,  a  distinction  which  he  has  earned  by  the 
boldness  of  his  imagery,  the  harmonious  flow  of  his  versifica- 
tion, and  the  happy  turns  of  his  expressions  He  created 
many  new  words,  and  restored  several  that  were  either  obso- 
lete or  considered  as  trnsuitable  Co  a  higher  style;  but 
although  these  innovations  proted  very  successful  with  Der- 
javin. they  produced  a  contrary  effect  with  his  imitatoTs. 
The  faults  of  his  style  are  frequent  inequtfTitiesr  a  ^blime 
passage  is  followed  by  lines  of  a  very  inferior  description, 
and  his  imagination  hurried  him  away  to  the  neglect  of  the 
rules  of  art  and  good  taste.  Although  he  flattered  the  mo^ 
nareh  in  his  poems,  many  of  them  contain  very  bold  truths. 
The  most  remarkable  productions  of  Derjavin  arc  hts  'Ode 
to  God.'  which  was  translated  into  severat  languages;  *To 
Pelirza/a  name  under  which  he  iftfdfessed Catherine ;  'On 
the  Death  of  Prince  Itf  eshcherski ;'  *  Tie  Cataract ;'  '  The 
Antumn,'  &c. ;  and  a  great  number  of  Anacreontics,  tie 
wrote  also  several  prose  works,  but  none  of  them  equal  his 
poetical  productions.  Several  of  his  poems  have  l>een 
tran^Utea  inro  English  by  Dr.  BoWring,  in  his  'Russian 
Anthology.' 

Bnsilius  Kapnist  was  born  in  the  tTkraine,  of  tf  disthl- 
guishcd  family  of  that  province,  Where  he  possessed  large 
estates.    Ho  received  an  excellent  ediTcation,  and  wrote 


several  compositions  of  considerable  tnerit  when  he  was 
very  young.  The  tJkrtthie,  wbieh  after  its  separation  from 
Poland  had  submitted  to  Rnssia,  on  ecnditton  that  she 
should  preserve  all  her  privileges,  which  eenstifnted  a  kind 
of  self-government  under  the  protection  of  Russia,  gradually 
lost  those  rights,  and  was  finally  converted  by  Catherine 
into  a  Russian  province.  On  tlmt  oecaston  Kapnist  wrot'.* 
an  elegy,  eniiilenl  *  Slavery,'  in  whicb  he  paints  tn  animated 
colours  the  calanrities  resulting  from  the  loss  of  liberty.  He 
wrofle  a  great  nftmber  of  poems,  hot  his  repfifation  was  es- 
tablisfred  by  his  comedv  etrfitled  '  Yabedniki,*  that  it,  iW 
Chicaneries  of  Law.  In  1823  Kapnist  *ed,  at  a  very  ad- 
vanced age,  on  hfs  estate  in  the  government  of  Pnltava.  Ku*- 
troff  (died  in  I7M)  translated  the  'Ihad,'  from  theori^tnat 
Greek;  the 'Golden  Ass' (rf  A pnleins;  and  the  Poems  of 
Ossian.  He  also  made  some  other  translatioRs  from  flir 
French.  Bobroff  (di«d  in  !&!(►>  became  driefly  known  hy 
his  'Khersonide,  or  a  Summer  Dsy  tn  the  Critnea,'  whfr*? 
has  been  translated  Mo  Efrgliiffa  by  Vr,  Bowrtng.  Hts 
poetic  style,  fi>rmed  chiefly  from  a  deep  stwfy  of  the  btf-t 
English  authors,  htts  much  feeling  ttM  animation,  bat  be  h 
frequently  objure,  and  sometimes  degenerates  into  bouT^ 
bast.  Neledinski  Melettki  is  the  atithor  Of  sofngs  and 
romance,  which  are  characterised  by  mu^h  tenderness  and 
feeling ;  they  arw  set  to  music,  and  are  very  popnlar  amm  g 
the  ladies  of  Russia.  Barkofi"  (died  in  1 799)  <ran^)sted  the 
'  Epistles*  of  Horace,  the  '  FabW  of  ThttArvii,  ttti  fnany 
other  works.  He  became  uiriretsafly  known  by  hk  Wrtiy 
poems,  which  however  Are  dfefigured  by  exPrene  Keeirtiou^- 
ness.  Prince  Dolgoraki  wrote  epiiffei  and  other  poerost,  m 
a  popular  style,  on  philoaophica!  and  moral  strbjectt.  Hh 
works  hare  gone  through  seteral  edittono,  the  last  of  which 
is  that  of  Itl^.  Cfaemnirter  was  borrt  at  Moscow,  of  Ger- 
man parents,  in  1744.  He  died  hi  1794,  as  Russian  con- 
sul at  Smyrna.  He  Wrote  fiibles,  which,  owing  to  their  great 
siittplicity  and  natural  ea^  lUkte  acquired  a  merited  popu- 
larity, and  continue  to  be  fead.  Dramatic  literature  ft  as 
cultivated  chiefly  by  James  Kniajfrin  (17 42-9  T ).  His  talents 
were  formed  under  the  direction  and  patronage  of  Sooma- 
rokotf,  whose  daughter  he  had  married.  Kniajnin  wrote 
tragedies,  comedies,  aAd  operas,  besides  odes,  fables,  and 
other  minor  poems.  His  prhicipal  productions  arc— *Ti.c 
Clemency  of  Titus,' '  DWw,'  •  Sophonisba,'  •  Roslaf,'  •  Vfadi- 
nrtrk,'  and  'Yaropoff,'  &e.  Some  of  them  are  original; 
others  translations  or  imitatione  from  ibreign  anthors,  par' 
trcularW  from  Metastasie.  Hrs  comedies  are — *  The  Boaftcr/ 
•The  CWd  Fellows,'  &(?. ;  Ws  operas,  •  Misfortune  from  a 
Coach,'  'The  Veitder  of  SMten '  (a  national  beverage).  •  The 
Miser,'  &c.  His  style  is  purer  and  more  elevated  than  flint 
of  Sooraarokoff,  but  it  is  often  constrained,  and  he  ofiVnrls 
by  a  continual  attempt  to  be  snbline,  wbieh  frequently  dc- 
genrerates  hi  to  bombast.  Like  SoomarokoflT,  he  is  also  a 
servfle  hnftator  at  the  French  drama  ric  school.  Some  of 
bis  comedies,  and  p«rthMilarfy  'The  Boastcf,'  and  'The  Odd 
Fellows,'  are  clever.  They  were  however  surpassed  by  those 
of  Von  Tishi,  who  vras  bom  at  Moscew  in  T 745.  He  studied 
at  the  unirersTty  of  his  natite  fcwn,  and  travelled  in  several 

8 arts  ef  Europe.  His  comedy  of  •Niedoros*,'  that  is,  thi* 
Irnoi',  or  the  Spoiled  Child,  fs  an  admirable  picrure  of 
Russian  manners  in  the  eighteenth  centurr,  and  alihon^h 
those  manners  are  fast  disappearing,  it  is  still  a  very  popular 
play.  His  other  comedy  of  the  same  krod,  entitled  'The 
Brigadier,' is  also  a  clever  performance.  VonVisin  trans- 
lated hifo  verse  Voltaire's  'Alzire*and  Bitanbe's  poem  of 
*  Joseph.'  He  also  wrote  a  poetical  enistle,  addressed  to  h:* 
servants,  of  a  sathrical  descriptron,  which  is  very  popular : 
it  canfains  some  ideas  evidently  borrowed  hom  the  Frerich 
philosophy  of  his  time,  which  the  author  is  said  to  hare 
afterwards  much  regretted,  on  account  of  the  mischief  which 
they  might  produce  by  their  irreligious  tendency,  Ife  also 
pabh'shed  many  translations  and  original  compositions,  which 
are  now  forgotten.    He  died  in  1792. 

The  study  of  national  history  was  much  advanced  during 
this  period  by  the  learned  researches  of  foreigners  as  well 
as  natives.  The  learned  Schlozer,  who  came  to  Russia  in 
1?6I,  was  nominated  (1765)  profbssor  of  history  at  the  Aca- 
demy of  St.  Petersburg.  He  remained  there  till  1 769,  when 
he  Was  appointed  professor  at  Gottingen.  During  his  resi- 
dence in  Russia  he  learned  the  Russian  langua:;c,  and  puln 
lishe<I  some  Works  relating  to  the  history  of  that  country.  He 
continued  bis  rescarrhes  on  that  subject  at  Gottingen. '  Jf^hn 
Stritter,  bom  in  1 740,  at  Stettm  in  Pbmerania,  died  in  1 80 1 .  at 
Moscow.  By  order  of  the  Academy  of  Sciences,  he  collected 
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liO' oi-ding  (0  tlie  plan  of  ScbJoZQi',  from  tliQ  ByZMit'ine  au- 
\\ujTi.  lilt;  accoMtus  of  t{ie  dilTer^nt  nations  vhii'b  are  con- 
necitd  yf^ih  ilie  {nstory  of  Ku^aia:   they  liters  p^blisl^ed  in 
Latin,  under  the  title  of*  Memorise  Populorum  Dlim  ad  Danu- 
biuno,  Pontug)  £u3^invip,  Paludeip  Mafioticjen),  Cagcasum, 
Mai-«  Caspiufn.  ct  inde  ipagis  ad  jSepteotrionem  tncoLentium, 
u  Scriptoribus  HistoriffiByzantiiifiDerutae  et  digests/ 4  vqIs. 
large  4to.,  St.  Pe^ersbure,  1771-60,  at  the  expense  of  the 
Academy  of  Sciences.    This  valuable  collection  of  historicid 
materials  was  well  received  by  the  learned  in  Europe,  and  was 
made  use  of  by  Gibbon  in  his  great  work.     Ap  abridge- 
ment of  it«  made  by  the  author  himself,  in  Latin*  va3  lians* 
latcd  into  RMssi'ai]  by  Sinetoff,  and  published  at  St.  Peterp- 
burg  (1770-75)  in  4  vols.  8vo.   Stritter  also  wrote  in  Russian 
a  *  History  of  Russia,*  which  reached  only  to  the  year  1464, 
and  yras  printed  in  3  vols,  at  St.  Petersburg  (1800-3),  aqd 
some  historical  diss^^tationy  also  in  Russian.     Prince  Mi- 
chael Siicherbatoff  (born  in  1733,  died  in  1790)  from  bif 
youth  evinqed  jjreat  zeal  for  the  study  of  n^-lional  historyr 
and  diligently  collected  materjaU  relating  to  that  subject. 
The  empress  Catherine  commissioned  him  to  arrange  |he 
archives  of  the  cabinet  of  Peter  the  Great,  and  ^raj^leu  l|im 
free  access  to  aU  the  libraries  and  records  of  the  stale.    Ho 
was  thus  enabled  to  prosecute  his  researches  for  a  histpry  of 
Russia,  which  appe&red  in  13  vo)s.  (1770-9?),  but  nrhich 
reaches  only  to  the  reign  of  the  C!za^  Micbael  Federovjch. 
It  is  written  in  a  bcavy  style,  without  criticism,  and  is  full  ef 
blunders.    Many  of  his  errors  were  pointed  out  in  Boltin^f 
remarks  on  Lubec's '  History  of  Russia,'  which  led  to  a  very 
ingry  liierary  quarrel  between  Shcherbuloff  and  Boltin. 
[le  was  also  the  author  of  the  foil  owing  works :  *  On  the 
\ntient  (|radalioo  of  Ranks  in  Russia,    MoscoWi   1784; 
md  an  'Historical  Account  of  i\\»  Origin  of  tbe  Ilussi^ 
Princef  who  are  descended  ffoiT)  Itiiric'    Be  also  edited 
nany  important  historical  documents,  such  as  the  'Piarv 
»f  Peter  the  Qreat/    9oh'\n  (1735*91)  contributed  by  his 
•ritical  writings  to  fhe  eluoidatioo  of  many  obscure  pai'ts 
»f  antient  Russian  history,  although  his  own  writing^  were 
)ot  free  from  error,  as  was  proved  by  Sheherbatoif.     He 
eft  in  manuscript  several  historical  and  philological  works, 
md  a  transjatiph  of  the  French  Encyclopedia  to  the  letter 
>.  Goljkofif  (1735-1801)  was  a  merchant,  but  occupied  him- 
i.*lf  in  his  leisure  hours  wjtb  literature  and  history,  and 
articularly  with  the  history  of  Peter  the  Great.    Being 
n^raged  with  a  cousin  in  the  ^rtx)ing  of  the  government 
evenue  from  the  sale  of  ardent  spn'il«,  he  was  guilty  of 
on)e  irregularities,  lor  which  he  was  condei^neci  to  be  im* 
>risoned  fur  life.  He  was  however  pardoned  in  consequence 
(  an  ao^pe^ty  granted  in  1783,  ou  tbe  occasion)  of  Iho  in* 
talladoQ  of  the  moniinnent  of  Peter  the  Great.    Oolikoff 
rent  from  his  prison  straight  to  the  church  to  thank  God 
or  his  delivarance,  and  then  tp  tbe  moniiqaent,  before  which 
lemade  a  solemn  vow  to  devote  the  remainder  of  his  life  to 
he  glory  of  the  iponarch  to  whom  it  was  erected.  He  kept 
lis  vow,  and  diligently  collected  all  that  was  written  about 
i^eter  the  Great  in  every  language,  and  a9  he  did  not  under- 
tand  any  foreign  tongue,  he  got  translations  made  at  hif 
•WD  expense.    He  also  visited  all  the  towns  where  Peter 
lad  resided,  ai)d  collected  all  the  traditions  relating  to  him. 
Catherine,  being  informed  of  hU  exertions,  gave  nim  free 
ccesa  to  all  tbe  public  records.    The  result  of  his  labours 
ras  a  vork  eptitled  *Deed3  of  Poster  the  Great,'  in  12  vols., 
rloscow,  1788-90;  and  a  continuation  of  that  work  in  18 
ols.,  completed  m  179$,  undur  the  title  of  'Suppleiaent  to 
he  Deeds  of  Peter  the  (>reat«*    He  ajso  wrote  anecdotes  of 
'eter  the  Great  and  the  Lives  of  l^fort  and  Gordon.  These 
I  orks,  although  written  without  any  criticisi|i,  contain  very 
aluable  materials  for  the  history  of   Peter   the  Great. 
Nicholas  Novikoflr(i744-1818)  has  done  perhaps  more  than 
ny  other  individual  in  Russia  for  the  diffusion  of  htera- 
ure.     He  edited  several  periodicals  devoted  to  literature 
nd  education,  |^d  he  collepted  pumerous  historical  docu- 
ncnts,  such  V  l^elations  of  Russian    ambi^sadors  ^ent 
broad,  official  instruptions  given  to  government  agents. 


Lussian  DiDiiomeca,  oi.  reiersuurg,  ju  toih.,  i//v-/^:  huu 
ts  continuation  in  9  vols.,  1788-93.  Novikoff  established  a 
ociety  tbr  publishing  usefVil  books  at  a  cheap  rate:  he 
lired  the  print ing-offlce  of  tbe  university  of  Moscow,  and 
ntroducea  into  it  many  improTements.  He  had  fbreign 
rorks  translated  ipto  Russian,  established  booksellers'  shop 
n  provincial  towns,  aod  the  first  eirculatinj^  library  m 


Russia.  These effints  (o  enlighLen  bis  co^iUrymcu  awakened 
the  suspicion  of  the  government,  which,  being  afraid  of  the 
French  revolution,  became  much  less  liberal  in  its  views 
than  it  had  beep  before  that  event,  and  Novikoff,  being  ac- 
cused of  prompting  tbe  principles  of  that  revolution,  wa^ 
subiected  to  a  severe  persecution.  His  innocepce  was  2;ow« 
ever  recognised  under  the  emperor  Paul,  who  generously 
rewarded  Novikoff  for  his  sufibrings.  Sergius  Pleshcheyelf 
(1762-1802)  was  educaM  in  Snglandi  and  served  in 
the  Russian  fleet  during  the  oampaign  against  the  Turks 
in  1770  0pd  the  foUowipg  years ;  |)aj>sed  into  the  civil  spr* 
vice,  and  rose  to  the  rank  of  a  privy-councillpr.  plesheheyeflf 
wrotp  the  first  statistical  account  of  Ru^;}ia,  which  was  pub- 
lished in  1790,  and  tran^ilated  into  several  languages;  and 
the  *  Diary  of  a  Nava)  Expedition  to  Syria,*  which  was  sent 
to  assist,  agains(  the  Turks,  the  celebrated  A li  Bey,  wlio  had 
ustJiped  the  government  of  Egypt,  Two  French  authors  have 
written  on  (he  history  of  Russia.  Levesque  and  Leclerc,  both 
of  whom  resided  in  Russia  and  were  conversant  with  the 
JgOgUB^e,  jbut  their  works  belong  rather  to  French  thai) 
Russian  literature. 

The  muthematical  sciences  and  natural  pbilosophv  were 
cultivated  with  considerable  success  by  several  members  of 
the  Academy  of  Sciences.  Roomovski,  born  in  1734,  of 
poor  parepta,  learnt  mathematics  under  Euler.  He  wa« 
sept  to  $elenghinsk  (on  the  frontiers  of  Cliina)  to  observe 
tbe  passage  of  Venu^  over  the  sun's  disk,  and  afterwards 
made  a  journey  for  a  similar  purpose  to  Kola  in  Lapland, 
He  was  appointed  professor  of  astronomy  to  the  Academy 
of  Sciences,  and  successively  honoured  with  otber  duties 
conqected  with  public  education.  Finally  he  was  created 
jp  1803  curator  or  supreme  director  of  the  university  of 
JVazao.  Ho  died  in  |812.  Roomovski  was  the  first  who 
wrote  a  xpathematical  school-book  in  Russian,  which  ap- 
peared io  1760;  and  bo  also  published  translations  of 
Euler's  letters  on  different  philosophical  subjects,  and  of 
the 'Anpals*  of  Tacitus.  John  Lepecbin  (1739-1802)  studied 
at  St<  Petersbuj^g  and  afterwards  at  Strasburg,  where  he 
took  the  degree  of  doctor  of  medicine.  He  undertook 
scientific  journeys  in  several  provinces  of  the  Russian  em- 
pire. His  principal  work  is  '  Diary  of  my  Voyage  in  several 
Provinces  of  Russia*'  St.  Petersburg,  1771-80.  He  also 
wrote  some  minor  works  on  subjects  of  medicine  and  rural 
economy.  Nicholas  Richkoff  (died  in  1780)  published  4 
•  Piary  of  Travels  in  different  parts  of  Russia,*  chiefly 
Asiatic,  in  the  years  1768-71,  3  vols.,  St.  Petersburg,  1773. 
Oseretskovski  published  'Travels  on  the  Lakes  of  Ladoga 
and  Onega,'  and  some  other  minor  works.  There  were 
also  many  learned  foreigners  employed  by  the  government 
in  scientific  travels  in  Russia. 

The  eloquence  of  the  pulpit  was  chiefly  cultivated  during 
this  reign  by  Platon  Lefshin,  metropolitan  of  Moscow  (1737-* 
181'i).  This  learned  prelate  wrote  many  sermons,  several 
theological  works,  and  an  abridged  history  of  the  Russian 
church.  Athanasius,  archbishop  of  Astrakhan,  and  Johu 
Levanda,  Archiyerey  of  Kiefl^  were  distinguished  as  writers 
of  sermons.  The  national  theatre  received  a  new  impulse. 
It  was  rendered  a  public  amusement  to  which  every  one 
had  admission  by  paying,  whilst  formerly  it  had  been  ex- 
clusivelv  reserved  for  the  court  and  the  upper  classes,  who 
receivea  free  admission  to  places,  distributed  according  to 
their  respective  ranks.  A  great  number  of  periodicals  ap* 
peared  during  the  same  period. 

The  reign  of  the  emperor  Paul  was  distinguished  by  the 
foundation  of  the  university  of  Porpat,  and  tne  agricultural 
schogl,  the  school  for  military  orphans,  the  institute  of  the 
order  of  St.  (IJatherine  for  the  education  of  ^rls,  and  the  plac- 
ing of  all  the  female  educational  institutions  under  the  su- 
perintendence of  the  empress  Maria,  under  whose  care  they 
lemained  till  her  death,  apd  acquired  a  high  degree  of 
proaprity.  The  emperor  Alexander  gave  a  great  impulse 
to  tne  Uterature,  learning,  and  pubHc  education  of  his 
country.  By  his  order  a  new  ministry  of  pblic  education 
was  established  in  1802,  and  intrusted  with  the  supreme 
direction  of  all  the  educational  institutions  in  Russia,  with 
the  exceptiop  of  the  ecclesiastical,  military,  naval,  and  mill- 
ing schools.  Immediately  after  its  establishment  this 
ministry  formed  a  general  plan  of  public  education  for  Rus« 
sia,  which  was  approved  by  the  emperor.  In  consequence 
of  that  plan  all  the  Ruasiau  dominions  were  divided  into 
the  six  following  educational  districts,  via.:  t,  Moscow, 
2,  8r.  Petersburg;  3.  Vilna ;  4,  Dorpat;  ^,  Kazan;  6. 
Kbarkoff-  each  of  tbese  di9t]ici9  jmA  a  upiveraUy*  and  con- 
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ftequentiy  two  now  ones,  those  of  Kliarkoff  and  Kazan,  \rere 
established  in  1804-5.  The  universities  were  intrusted  with 
the  organisation  and  direction  of  all  the  schools  in  their 
respective  districts.  A  gymnasium,  or  higher  school  pre- 
paratory for  the  university,  was  established  in  every  govern- 
ment ;  and  a  school  preparatory  to  the  gymnasium,  in  every 
circle,  besides  many  primary  or  parochial  schools.  The 
instruction  in  the  university  of  Dorpat  and  its  department 
is  given  in  German,  which  is  the  official  lanp^uage  of  the 
Baltic  provinces  comprehended  in  that  department.  Polish 
was  left  to  the  university  of  Vilna  and  its  department,  which 
extended  over  all  the  provinces  dismembered  from  Poland. 
Besides  the  schools  established  in  conseauence  of  the 
general  plan  of  public  education,  many  other  important 
institutions  of  that  kind  were  founded  in  several  parts  of 
Russia;  such  as  the  Lyceum  atTzarskoye  Selo,  m  1811, 
which  has  produced  several  distinguished  authors  of  the 
present  day;  the  Lyc^e  Richelieu,  at  Odessa,  in  1817;  the 

iymnasium  of  Yaroslaf,  founded  by  Demidoff  in  1805 ;  the 
•yceum  of  Krzemieniec  in  Volhynia ;  and  some  commercial 
schools,  &c.  A  great  number  of  learned  and  literary 
societies  were  also  established  in  the  capitals  and  other 
towns  of  Russia. 

The  Russian  language,  which  had  made  great  pro- 
gress in  the  last  ten  years  of  the  eighteenth  century, 
attained  under  this  reign  a  high  degree  of  perfection.    Its 

Erose  was  chiefly  formed  by  the  writings  of  Karamsin,  who 
egan  to  replace  the  Litin  and  Grerman  construction  into 
which  the  Russian  authors  had  generally  forced  their  na- 
tional language,  by  periods  approaching  more  to  the  French. 
But  although  his  style  is  far  more  easy  and  agreeable  than 
that  of  \m  predecessors,  it  often  contains  foreign  turns,  and 
the  style  of  the  school  of  imitators  which  he  created  was 
corrupted  by  so  many  Gallicisms,  that  it  frequently  appeared 
to  be  French  written  with  Russian  words.  A  reaction  was 
produced,  chiefly  by  the  work  of  Admiral  Shishkoff,  on  the 
antient  and  modern  Russian  style,  in  which  he  violently 
attacked  those  absurd  innovations ;  but  although  there  is 
much  sound  criticism  in  his  observations,  his  zeal  for  the 

5urity  of  the  national  language  u  sometimes  extravagant, 
'his  work,  which  caused  a  great  sensation,  created  two 
opposite  parties  in  Russian  literature— that  of  Moscow, 
which  consisted  of  Karamsin's  imitators,  and  that  of  St. 
Petersburg,  which  adhered  to  the  ideas  of  ShishkoflT,  and  the 
animated  contest  which  has  been  carried  on  between 
them  has  greatly  contributed  to  the  improvement  of 
the  Russian  style.  The  school  of  Karamsin  became 
purified  from  its  foreign  idioms ;  and  even  the  style  of  its 
founder,  in  his  great  work  the  *  History  of  Russia,' is  far 
superior  to  his  early  productions,  llie  labours  of  the  Rus- 
sian Academy,  which  was  re-organized  in  1816,  have  also 
tended  to  improve  the  language,  the  rules  of  which  are  de- 
termined by  the  grammar  of  that  Academy,  published  for 
the  last  time  in  1802.  The  imperial  manifestoes  and 
other  public  documents  of  importance  issued  since  the 
accession  of  the  emperor  Alexander  are  written  in  a  very 
good  style. 

John  Dmitrieff  (born  in  1760)  has  done  almost  as 
much  for  Russian  poetry  as  Karamsin  did  for  prose.  Dmi- 
trieff began  at  an  early  age  to  write  poems,  several  of  which 
were  printed  in  the  '  Literary  Journal  of  Moscow,'  1792  and 
1793.  His  works,  consisting  of  odes,  epistles,  satires,  tales, 
epigrams,  &c..  ha%'e  gone  through  several  editions;  they 
are  written  with  great  ease  and  elegance,  are  full  of  genuine 
wit,  fine  feeling,  and  good  sense  expressed  in  a  ver>'  happy 
manner.  His  life  was  spent  in  public  service,  and  he  was 
minister  of  justice  under  the  emperor  Alexander. 

Vladislaf  Oseroff,  a  general  officer  ( 1 770- 1 8 1 6),  created  by 
his  tragedies  a  new  oera  in  the  dramatic  literature  of  Russia, 
and  threw  into  the  shade  all  the  dramatists  who  preceded 
him.  Yet  although  his  productions  rise  immeasurably  above 
those  of  Soomarokoff  and  Kniajnin  in  artistic  skill,  anima- 
tion and  truth,  and  situations  of  high  tragical  interest,  his 
versification  is  far  from  being  perfect;  it  wants  ease  and 
harmony,  and  the  structure  is  too  artificial.  O^eroflT  is  still 
the  first  tragic  writer  in  Russia,  and  a  contemporary  writer 
said  that  tragedy  was  born  and  died  in  Russia  with  Oseroff: 
his  chief  productions  are — *(£dipus  in  Athens,'  'Deme- 
trius Donskoy,'  and '  Polyxena.* 

John  Kriloff  (bom  in  1769),  librarian  of  the  Imperial 
library  at  8t  Petersburg,  is  the  author  of  several  success- 
ful comedies, but  his  literary  reputation  rests  on  his  fables, 
which  rival  those  of  La  Pontaioe,  and  display  all  the  *  bon- 


hommie'of  the  French  fabulist.  They  have  passed  throui?h 
several  editions,  and  a  splendid  edition,  with  a  Frrnrh 
and  Italian  translation,  was  published  by  Count  Orloff, 
at  Paris,  in  1825. 

Nicholas  Gnedich  (bom  in  1784)  is  the  author  of  a  very 
successful  translation,  in  hexameter  verse,  of  the  '  Iliad.' 
He  also  translated  several  tragedies  from  modem  authors, 
of  which  Sbakespere's  'King  Lear 'is  the  most  remark- 
able. 

Prince  Peter  Viazemski  (born  in  1792)  occupiea  a  distin- 
guished place  among  Russian  authors  by  his  epi«>t1f« 
and  satirical  poems,  which  are  written  in  elegant  ver»e, 
and  display  much  imagination  and  true  feeling.  The  few 
literary  essays  which  he  wrote  in  prose  are  among  the  best 
in  the  Russian  literature.  Viazemski  lived  for  some  time 
at  Warsaw  as  a  Russian  employ^.  He  became  intimate 
with  the  first  literary  persons  of  Poland,  and  in  conjunction 
with  several  of  them  formed  a  plan  for  establishing  a  connec- 
tion between  the  Polish  and  Russian  literature  by  means  of 
reciprocal  translations.  Circumstances  however  prevented 
the  execution  of  this  project 

Prince  Alexander  Shakhovskoy  (born  in  1771)  made  me- 
trical versions  of  several  tragedies  from  the  French,  and 
wrote,  both  in  verse  and  prose,  a  great  number  of  comedies 
and  vaudevilles,  many  of  which  are  very  popular. 

Alexander  Pushkin  is  undoubtedly  the  first  poet  of 
Russia:  his  character  has  been  given  in  another  place. 
[Pushkin.] 

Pushkin  was,  on  his  mother's  side,  grandson  of  a  black 
called  Annibal,  who  was  the  son  of  a  groom  of  IVter  the 
Great,  and  ruse  in  the  Russian  service  to  the  rank  of  a 
lieutenant-general  of  engineers.  Pushkin,  who,  with  a 
white  complexion,  had  the  features  of  a  negro,  was  proud  ot 
his  African  origin,  and  frequently  made  allusion  to  it  in  his 
poems. 

Basilius  Jookowski  (bora  in  1783)  was  educated  at  Mos- 
cow. He  was  employed  in  a  department  of  the  civil  s<r- 
vice,  but  in  1812  he  entered  the  army  as  a  volunteer.  He 
was  afterwards  appointed  professor  of  Russian  literature  at 
the  university  of  Dorpat ;  then  nominated  teacher  of  the 
Russian  language  to  the  grand-duchess,  the  present  em- 
press; poet-laureate,  and  finally  tutor  to  the  graud-duke 
Alexander,  crown-prince  of  Russia.  His  poetical  reputa- 
tion was  established  chiefly  by  a  very  successful  imitation 
of  the  German  ballad  of*  Leonora.'  by  Burger.  He  trans- 
lated with  equal  success  several  poems  from  the  German, 
French,  and  English,  and  among  them  Gray's  '  Ele^y  in 
a  Country  Churchyard,'  Schiller's  'Jeanne  d'Arc,'  and 
Byron's  '  Prisoner  of  Chillon.'  His  original  poem,  tLe 
'  Bard  in  the  Camp  of  the  Russian  Warriors,'  which  he 
wrote  during  the  campaign  of  1812,  amidst  the  turmoil  of 
warfare,  presents  an  animated  picture  of  the  life  of  a  camp, 
and  contains  some  passages  of  wild  and  original  poetry 
Jookowski  has  also  earned  the  reputation  of  being  one  of  tho 
best  Russian  prose  writers  by  his  tale  called  the  *  Wood  ot 
Mary,*  and  his  translation  of '  Don  Quixote.'  Asa  translator 
Jookowski  is  unrivalled :  he  adapts  his  style  to  that  of  the 
original  in  such  a  manner  that  each  of  his  translations  ai^- 
pears  to  have  been  made  by  a  different  person.  Notwith- 
standing the  favours  of  the  court,  which  had  been  poun-l 
upon  him,  Jookowski  preserved  great  simplicity  of  man- 
ners, and  that  kindness  of  heart  which  induced  his  friends 
before  he  had  become  the  favourite  of  fortune,  to  inscribe 
under  his  portrait  the  following  line  of  Grray — 

*  He  gaT«  to  misery  all  he  he4— a  tear,  * 

taken  from  his  own  translation  of  the  poem. 

Constantino  Batiooshkoff,  born  at  Vologda  in  1 767,  was  edu- 
cated in  a  private  school  at  Su  Petersburg,  and  served  m  tlic 
army  in  1806-9.  The  severe  wounds  which  he  had  received  ii. 
duced  him  to  leave  the  service  after  the  peace  with  Sweden  :a 
1809 ;  but  he  re-entered  die  army  in  1812,  and  left  it  again 
in  1816.  He  was  employed  in  1818  at  the  Russian  emUt»\T 
at  Naples.  Soon  afterwards  he  was  attacked  by  a  fa  I'i 
melancholy,  which  baffled  all  medical  skill:  he  tried  in  %ain 
to  counterbalance  the  efiects  of  the  malady  by  study  and 
literary  occupation.  When  he  returned  to  St,  Peterbbur  j. 
his  friends  endeavoured  to  surprise  him,  by  singing  one  « r 
his  finest  compositions,  accompanied  by  the  harp.  Tb.> 
produced  a  powerful  effect  on  Batiooshkoff,  but  the  contrary 
of  that  which  was  expected;  for  his  mind,  instead  of  it- 
covering,  was  completely  destroyed.  In  IBS6  he  wa«  s;..l 
alive,  but  in  a  state  of  insanity.  Batiooshkoff  *s  talent  w..« 
formed  chiefly  by  the  literature  of  Italy,  which  he  studied 
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eradtid  to  the  rank  of  a  common  soldier,  and  tent  into  th« 
interior  of  Siberia.  He  was  seen  there  by  the  German 
traveller  EioianD,  to  whom  he  addressed,  in  French,  an 
exceedingly  clever  letter,  which  contributed  to  obtain  hisi 

Sardon,  and  he  was  sent  as  an  officer  to  the  army  of  the 
laucasus,  where  he  was  killed,  in  1837,  in  a  skirmish  with 
the  Circassians.    Before   his  exile  Bestujeff  edited,  with 
Rileveff,  the  first  Russian  annual,  entitled  the  *  Northern 
Slar,   in  which  he  wrote  a  very  clever  sketch  of  contem- 
porary Russian  literature,  and  several  little  novels.    After 
he  was  pardoned,  he  wrote  several  novels  under  the  name  of 
Marlinski.    In  these  works  he  displayed  an  uncommon 
talent  in  describing  romantic  scenes  of  a  wild  character,  a 
power  which  was  developed  by  the  excitement  of  a  con- 
stant warfare  with  the  Caucasian  mountaineers,  in  which  he 
spent  the  last  years  of  bis  life.     His  lust  work  is  *  Amaloth 
Beg,*  a  novel,  containing  the  story  of  a  Circassian  chief,  and 
animated  sketches  of  Caucasian  scenery.    The  best  Russian 
novelist  is  undoubtedly  Zagoskin,  whose  works  belong  to 
that  branch  of  the  novel  to  which  Scott  has  given  celebrity. 
His  *  Youri  Miloslavski.  or  Russia  in  1612,'  which  has  been 
translated  into  English,  contains  an  admirable  picture  of 
Russian  manners  in  those  troubled  times,  and  some  exceed- 
ingly well  sketched  characters.     His  *  RoslavlefT,  or  Russia 
in  1812,' is  considered  inferior  to  the  other  work:  perhaps 
being  obliged    to   describe  scenes  relating  to  a  modern 
event  of  so  much  importance,  he  could  not  free  himself 
entirely   from  many  personal  considerations.     The  other 
novelists  of  Russia  are  Ooshakoff,  Dahl,  Prince  Odoyevski, 
Baron  Korf,  and  Massalski,  who  also  has  written  in  Polish. 
The  Russian  literature  is  very  rich  in  translations  of  foreign 

novels. 

The  present  literature  of  Russia  is  producing  many  hisr 
torical  works.  Ustrialoflf  has  written,  by  order  of  the 
government,  a  history  of  Russia  for  the  use  of  schools.  It 
is  certainly  an  able  production,  but  the  fairness  of  its  views 
may  be  doubted,  as  it  is  a  kind  of  defence  of  the  successive 
usurpations  orRu.ssia  on  Poland.  Polevoy,  a  merchant  of 
Moscow,  published  a  history  of  Russia,  in  which  he  attacked 
many  of  the  views  that  were  adopted  by  Karamsin.  Polevoy 
is  well  known  as  the  succes-iful  editor  of  a  literary  periodical 
called  the  '  Telegraph.*  Pol^odin  ha«  madet  some  valuable 
rcs^earches  into  the  period  of  the  false  Demetrius,  the  Annals 
of  Plescov,  &c 

Berg  (died  in  lh3 4)  published  a  history  of  the  reign  of 
Michael  Federovich  (1832),  of  Alexey  Michaelovich  (1834), 
and  of  Fedor  Alexeyevich  (1835).  Several  other  special 
histories  relating  to  Russia  have  been  recently  published. 
The  campaigns  against  the  French  and  the  Turks  have 
furnished  materials  for  several  works,  among  which  there 
is  one  on  the  war  of  1812-14,  which  was  written  by  a  female 
who  had  served  in  that  war.  Great  attention  is  now  paid  in 
Russia  to  the  collecting  of  materials  relating  to  the  national 
history.  A  systematic  collection  of  various  accounts  of 
Russia,  by  Artxibashoff.  is  now  publishing  at  Moscow.  A 
similar  work,  under  the  title  of  the  *  Library  of  Foreign 
Authors  who  have  written  on  Russia,*  was  begun,  in  1837,  at 
Sl  Petersburg,  by  SemenofT,  who  promises  to  furnish  the 
translation  of  one  hundred  foreign  works  on  Russia.  Se- 
veral learned  men  have  made  successful  researches  in 
foreiffit  countries  relating  to  Russian  history.  Many  works 
on  toe  geography  and  statistics  of  Russia  have  lately 
b^ien  published.  The  most  important  of  these  are—the 
*  Militar)  Geography  of  Russia,'  by  YasikofT,  1838;  '  Cou- 
tributions  tu  the  Knowledge  of  the  Russian  Empire  and 
the  adjacent  Countries  of  Asia,*  is  a  very  interesting  work, 
\Yhich  was  commenced  by  the  Academy  of  Sciences  in  1630, 
mid  two  volumes  have  appeared.  The  work  on  the  Cauca- 
sian provinces,  by  Chopin,  1840,  gives  many  new  details  on 
those  countries.  Many  travels  in  different  parts  of  Russia, 
ni  well  as  abroad,  ha\'e  been  recently  published. 

The  study  of  the  Oriental  languages  is  much  encouraged 
in  Russia.  Resides  the  Oriental  Institute  at  St.  Pclers- 
burg,  where  all  the  principal  languages  of  the  East  are 
taught,  and  which  possesses  a  splendid  Oriental  library, 
numismatic  cabinet,  and  a  printing  establishment  for 
Oriental  publications,  there  are  chairs  of  Arabic,  Perbian, 
and  TAirkish  in  all  the  Russian  universities.  The  university 
ofCaxan,  being  situated  in  a  country  partly  inhabitiMl  by  a 
Mohammedan  population,  and  having  a  great  intercourse 
with  the  East,  iss|)ecially  endowed  with  the  means  reuuisiie 
V  Oriental  studies.    There  are  chairs  of  the  Arabic,^  Per- 
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sian,  Turkish,  Chinese,  Mongol,  Armenian,  and  Tibetan  Ian- 
guages,  as  well  as  rich  collections  of  Oriental  books,  manii* 
scripts,  and  coins.  There  is  also  a  printing-press  fur 
Oriental  works,  whence  the  celebrated  'History  of  the  Tar- 
tars,' by  Abulgazi  Khan,  and  other  important  works,  ha%e 
issued.  The  same  university  has  a  stipend  fur  fourietMi 
scholars,  who  devote  themselves  exclusively  to  the  atud)  ui 
Oriental  lauguages.  The  ecclesiastical  seminary  of  Ir 
kut^ik  has  a  separate  class  for  missionaries  amcmg  th<> 
Mongolian  tribes.  Japanese  is  tau^^ht  in  the  gyoxnasium  of 
the  same  town,  and  a  special  school  ft>r  the  Chinese  «a> 
established  in  1H3.}.  at  Kiakhta. 

Joseph  Senkowski,  a  Pole,  havin^;  complete<l  his  edura- 
tion  at  the  university  of  Vilna,  studied  the  Oiiental  bin- 
guages  at  Constantinople  and  in  Syria,  where  he  resided  fi*r 
some  time  among  the  Maronite  Christians.  Senkuw»ki  i« 
one  of  the  roost  remarkable  linguists  of  his  time;  be  po«.. 
sesses  not  only  a  great  knowledge  of  the  languages  of  ci.e 
East,  but  also  a  great  familiarity  with  those  of  the  West ; 
he  has  published  several  well  written  things  in  the  Po1i*^h 
f which  IS  his  native  language),  the  Russian,  and  the  French. 
He  is  now  the  chief  editor  of  the  '  Encyclopaedical  Dictioti- 
ary,*  to  which  he  has  contributed  many  valuable  articlis  <n 
Oriental  subjects.  His  works  displav  great  learning,  and  a 
lively  although  somewhat  satirical  humour.  Kowalewski. 
also  a  Pole,  and  a  puptl  of  the  university  of  Vilna,  is  no« 
professor  at  Cazan.  He  is  distinguished  by  his  great  kncv- 
ledge  of  the  Mongol  languages,  wnich  he  studied  (br  &eiera! 
years  among  the  native  populations.  He  published,  m 
1838,  very  valuable  extracts  from  the  Mongol  literature. 
The  most  eminent  Chinese  scholar  of  Russia  is  father 
Hyacinthua  Bichoorin.  who  was  for  seven  yean  a  pup! 
of  the  Russian  mission  at  Pekin.  and  subsequently  f  t 
seven  other  years  at  the  head  of  that  mission.  His  prm- 
cipal  works  are — 'Researches  on  Mongolia;*  a  *  H*^- 
tory  of  the  Calmucks,*  1834;  and  his  'Chinese  Giam- 
mar,'  which  is  considered  to  be  the  best  that  exists. 
There  are  also  several  foreign  Orientalists  of  great  emi- 
nence employed  in  Russia.  Many  scientific  works  hwi 
been  recently  published,  and  an  'Encyclopaedical  Dir- 
tionanr'  has  been  commenced.  This  work  seems  to  hQ\c 
been  K)rmed  on  too  extensive  a  plan,  as  the  fifteenth  Toluro<' 
(thick  8vo.,  printed  with  small  type  in  double  columns)  bs^ 
only  reached  the  beginning  of  the  letter  D,  the  fifth  in  th«* 
Russian  alphabet.  It  contains  many  well  written  arti^lt^, 
particularly  on  Slavonian  and  Oriental  subjects.  It  con- 
tains the  most  minute  details  relating  to  Russia,  but  man) 
of  the  geographical  articles  are  too  elaborate  for  a  i«ork 
intended  to  be  i)opular.  This  work  when  completed  «:!! 
make  about  fifty  volumes  The  publication  has  been  S4:>- 
pcnded,  owing  to  the  failure  of  the  publisher. 

In  1839  there  were  fifty-three  Russian  newspapers  and 
periodicals,  many  of  which  were  devoted  to  literature  and 
science  in  general,  as  well  as  some  special  branches,  as.  for 
instance,  military  art,  agriculture,  technology,  mining,  &c. 

The  tendency  of  the  present  government  ia  deoidedU  to 
destroy  tlie  provincial  characteristics  which  are  prcser\ed 
in  different  parts  of  tho  Russian  empire,  and  wnich  had 
been  respected  under  preceding  reigns.  IVe  have  in  an- 
other  place  described  the  efforts  of  the  Russian  goverrmcnt 
to  destroy  the  Polish  language.    [Polish  Litkrati*rk.] 

The  German  nationality  of  the  Baltic  provinces  (Lixom*. 
Esthonia,  and  Courland)  had  been  scrupulously  respc<ti*l 
since  their  incorporation  with  Russia.  All  the  oflifiul  ir«;:>^- 
aciiouswere  in  German,  and  the  public  education.  \tli.'' 
was  under  the  superintendence  of  the  university  of  Dorp '  . 
was  conducted  in  the  same  language,  whilst  the  Rtixsu:- 
was  only  taught  like  any  other  foreign  languaze.  Thcsi 
privileges  are  now  beginning  to  be  gradually  undt^r- 
tnined  by  successive  enactments  respecting  the  public  edu- 
cation in  the  Baltic  provinces.  Not  only  the  acquisition  « f 
the  Russian  language  has  been  imposed  on  all  (he  pupils  in 
the  public  ? chouU,  but  no  one  can  be  admitted  a5  a  toachor 
ill  these  schools  who  cannot  show  bis  ability  in  the  Rus%i.in 
language ;  and  those  teachers  who  are  already  employcf!  arv 
enjoined  to  acauirea  competent  knowledge  of  the  Russian. 

An  Imperial  ukase  has  decreed  that  from  the  lOtb  <*r 
December,  1845.  no  academical  degrees  shall  be  conferrtMl 
by  the  university  of  Dorpat  on  individuals  who  shall  not  be 
able  to  show  in  a  strict  examination  a  complete  knowledge 
of  the  Russian  language.  These  measures  are  evident l> 
preparatory  steps  for  replacing  tho  German  language  b>  the 
Ilu^^ian  in  the  public  schools  of  Uie  Hultic  proMucca. 
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New  Tetlament  of  Scbarfenberger.  a  Roman  CathoHc  ver- 
sion, Cracow,  1556;  in  1661  appeared  a  Roman  Catholic  ver- 
sion of  the  whole  Bible  by  John  Leopolila,  and  in  1563  a 
Protestant  version  was  published  at  Brest  in  Lithuania ;  this 
lasl-meniioned  Bible,  being  published  at  tlie  expense  of 
Prince  RadziwilU  is  also  known  nnder  the  name  of  the 
*  Radziwillian  Bible.*    In  1566  a  Socinian  version  of  the 
New  Testament,  by  Falconius.  appeared  at  Brest ;  and  in 
1572  a  version  of  the  whole  Bible  at  Zaslav  in  Lithuania, 
by  Budny,  a  Socinian;  this  latter  translation  is  considered 
exceedingly  correct,  but  the  notes  which  Budny  added  were 
of  such  a  character  that  he  was  expelled  by  the  Sucintans 
from  their  congregation  as  an  inflaeL    In  1577  there  ap- 
peared at  Rakuw  a  New  Testament,  by  Ciechowicz.  a  So- 
cinian ;  in  1599,  at  Cracow,  the  Bible,  by  Wujek,  a  Jesuit— 
this  edition,  which  was  accompanied  by  a  copious  commen* 
tary,  is  considered  canonical.    In  1606  appeared  at  Rakow 
a  New  Testament  by  Smalcius,  a  Socinian ;  in  1617,  at  Cra- 
cow, the  Bible,  by  Justus  Rabe,  a  Jesuit;  and  in  1632,  at 
Danzig,  the  Bible,  by  Paliurus,  a  Protestant.    Thus  Poland 
has  eleven  versions  of  the  Bible  and  Now  Testament,  which 
together  have  gone  throu}>h  more  than  forty  editions.    The 
chief  productions  of  tbat  period  weie  polemical  writings, 
which,  although  they  did  not  immediately  promote  tbe 
national  literature,  contributed  greatly  to  the  general  diffu- 
sion of  knowledge  by  obliging  the  authors  of  those  writings  to 
severe  study  in  order  to  answer  the  attacks  of  their  anta- 
gonists. 

Schools  were  also  generally  estiblished  by  the  Protest- 
ants ;  but  the  most  celebrated  was  that  of  Rakow,  a  Socinian 
academy,  which  was  attended  by  students  of  different  con- 
fessions, and  had  a  reputation  all  through  Europe.  The 
principal  theological  authors  of  that  period  among  the 
Roman  Catholics  are.  Hosius,  Novicampianus  (Nowo- 
poUki),  Kuczborski,  but  particularly  the  Jesuit  Skarga, 
the  most  eloquent  preacher  of  that  country,  and  the  au- 
thor of  several  works  against  the  Protestants,  and  Sawicki, 
also  a  Jesuit,  who  wrote  under  the  assumed  name  of  Cicho- 
vius.  Among  the  Protestants,  there  were  Turnowski,  Gre- 
gory of  Zarnowietz,  Dambrowski.  Volanus,  and  John  Laski 
or  Alasco,  who  was  invited  by  Cranmer  to  assist  at  the  Re- 
formation of  the  Anglican  church. 

The  national  language,  having  received  a  new  impulse 
from  the  translation  of  the  Scriptures,  began  to  be  generally 
cultivated.  Tbe  first  compositions  were  spiritual  hymns 
and  polemical  and  religious  works.  Nicholas  Rev  (1515- 
1568),  having  become  a  zealous  Protestant,  published  a 
translation  of  the  Psalms,  a  Postilla  or  explanation  of  several 
parts  of  the  Scriptures,  and  other  works  of  a  religious  as 
well  as  purely  literary  character ;  bis  style  is  now  obsolete. 
John  Kochanowski  (1530-1584)  received  a  superior  educa- 
tion at  Padua  and  Paris.  On  his  return  to  his  native 
country  he  was  much  patronised  by  the  king  and  the  first 
grandees :  he  rejected  all  the  brilliant  offers  of  preferment 
both  m  tbe  church  and  in  civil  employment,  and  settling 
on  his  uaternal  estate,  devoted  himself  to  literature.  His 
poetry  is  still  classical,  and  it  breathes  a  particular  sweet- 
ness.* He  translated  the  Psalms,  the  'Phsenomena*  of 
Aratus,  the  third  book  of  the  *  Iliad,'  and  Vida*s  poem  on 
Chess.  Among  his  original  productions  several  lyrical 
poems,  but  particularly  his  elegiac  lines  on  the  death  of  his 
young  daughter,  are  beautiful.  He  wrote  several  occasional 
poems,  satires,  and  the  first  drama  in  Polish,  on  the  Greek 
model,  with  chorusses.  The  subject  was  the  dismissal  of  the 
Greek  ambassadors  who  came  to  claim  Helena  from  the  Tro- 
jans. He  also  wrote  various  fragments  in  prose,  and  four 
hooks  of  Latin  elegies,  as  well  as  other  poems  in  the  same 
language,  all  of  which  are  much  admiren.  His  brother  An- 
drew Kochanowski  translated  the  '^neid,*  which  was  pub- 
lished in  1590 ;  and  Peter  Kochanowski  made  a  transktion  of 
the  *  Gierusalemme  Liberata'  of  Tasso,  and  the  *  Orlando*  of 
Ariosto.  Szarxynski,  a  young  man  (died  in  1581),  who  left 
some  sonnets,  hymns,  and  a  translation  of  a  few  Psalms,  is 
only  second  to  Kochanowski.  Valentine  Brzozowski,  a  Protes- 
tant clergyman,  published  (1554)  the  first  Polish  collection 
of  sacred  hymns  set  to  music.  Mathias  Rybinski,  also  a 
Protestant  clergyman,  published  a  translation  of  the  P«alms 
Mhich  was  adopted  by  the  Protestant  congregations  of  Po- 
land. His  son  John  Kybinski  wrote  some  beautiful  descrip- 
tive poems,  one  of  which  is  'Spring.'  Zbylitowski  was  the 
Huthur  of  the  *  Village,*  a  didactic  poem  on  rural  economy, 
besides  other  productions  chiefly  of  a  satirical  character. 

•  Boa*  of  ki*  poatry  bM  b«ea  *Ti"*hM  tsto  Bsfllsh  by  Dr.  Bovrtsf . 


Grocbowski,  Miaskowaki.  and  Klonowicz,  are  renowned  for 
the  beauty  of  their  verses.  Szyroonowicz  or  Stmonid«^ 
who  belonged  to  a  burgher  family  of  Leopol  (1558),  di^titt- 
guiabed  himself  not  only  by  his  beautiful  Polish  eclogues, 
but  acquired  a  European  reputation  by  his  Latin  poems. 
J  ustus  Lipsius  called  him  the  Catullus  of  Poland.  From 
bis  youth  he  was  known  to  the  great  Zamoysk*,  who  at- 
tached him  to  his  person,  made  him  the  tutor  of  his  son. 
and  liberally  provided  for  bis  support.  Pope  Clement  VllL, 
who  hail  been  nuncio  in  Poland,  held  him  in  great  estetfin, 
and  conferred  on  him  the  honour  of  a  laurel  wreath.  Hif 
earliest  works  have  gone  through  several  editions;  hit 
Latin  poems  were  collected  and  published  at  Warsaw  in 
1772,  by  the  papal  nuncio  in  Poland,  Angelo  Durini,  who 
bestows  on  him  the  appellation  of  the  Latin  Pindar.  Zimv>- 
rowicz  (died  in  1624,  at  the  early  age  of  25)  tr«n»lat<fd 
Moschus,  and  wrote  several  original  idyls.  We  may 
add  to  the  Bucolic  poets  of  that  time  Gawinski  and  Chel- 
chowski. 

The  Latin  poets  of  that  period,  besides  J.  Kochanowski 
and  Simonides,  are  the  following: — Krzycki,  arcbbiJibop  of 
Gnezno,  and  primate  of  Poland,  distinguished  himself  in 
diplomacy ;  and  when  king  Sigismund  I.  acknowledged  as 
sovereign  duke  of  Prussia,  under  the  suzerainty  of  Poland. 
Albert  of  Brandenburg,  tbe  last  grand-master  of  the  Teutonic 
order,  who  had  become  a  Protestant,  Krzycki  wrote  a  pam- 
phlet in  defence  of  tbat  transaction,  which  was  the  first 
legal  recognition  of  the  secularization  of  a  Roman  Catbol.c 
religious  order  bv  its  conversion  to  Protestantism.  It  was 
therefore  no  wonaer  that  the  clergy  said  that  his  pamphlet 
was  more  politic  than  Catholic.  Krzycki  corresponded  with 
many  eminent  scholars  of  his  time,  but  particularly  with 
Erasmus,  who  bestowed  extraordinary  praise  on  his  accom- 
plishments, and  particularly  on  his  Latin  poetrv,  which 
is  compared  by  all  competent  judges  with  the  best  pro- 
ductions of  antient  Rome.  Dantiscus,  son  of  a  burgher 
of  Danzig,  rose  by  his  services  to  the  episcopal  dignity 
of  Varmia,  was  employed  principally  on  diplomatic  mis- 
sions, and  became  such  a  favourite  of  Charles  V.  that 
he  was  the  only  foreign  ambassador  who  accompanied  him 
to  Spain  after  the  battle  of  Pavia,  a.d.  1525.  He  di««l 
in  1548,  at  83  yeara  of  age,  and  left  several  Latin  poems 
which  were  much  commended  by  contemporary  schoUrs, 
and  particularly  by  Erasmus.  Janicki,  tlie  son  of  a  pea- 
sant (1516-1543),  was  educated  by  the  liberality  of  Krzycki. 
and  gained  a  great  reputation  when  only  ten  years  old. 
He  remained  a  long  time  at  Padua,  and  in  other  parts 
of  Italy,  and  when  he  was  only  twenty  yeara  old,  Pi>i>e 
Clement  VII.  crowned  him  with  a  laurel  wreath.  Hi» 
poems  are  compared  by  many  Polish  and  foreign  authorn 
with  those  of  Tibullus  and  (Jatullus :  they  were  coUecio<l 
and  published  at  I^ipzig  by  Bohm,  in  1755,  with  tbe  fol- 
lowing title :  'Janitii  Poloni  Poetae  Laureati  Poeiuaia.' 
&c.  Tlie  best  of  them  are  of  an  elegiac  character.  The 
poems  of  Casimir  Sarbiewski  are  well  known  to  every  lover 
of  Latin  literature,  and  he  is  universally  admitted  to  be  iho 
first  modern  Latin  poeL  The  other  Latin  poets  of  that  )H;nud 
are  Malinski,  SzamotaUki,  Marszewski,  and  Kobylinski. 

We  must  not  omit  mentioning  a  remarkable  person,  the 
particulars  of  whose  life  are  unknown  to  us,  but  it  appear* 
that  he  lived  for  some  time  at  Venice,  and  was  a  great 
friend  of  Aldus  Manutius.  His  facility  of  inaking  vcrso% 
seems  to  have  been  extraordinary.  He  published  a  pi.- 
gram  in  which  he  offered  to  answer  on  Candlemas-<idy, 
1584,  in  the  church  of  St.  Paul  at  Venice,  in  verse,  an> 
question  that  was  addressed  to  him  on  divinity  or  An»tot(> 
liun  philosophy.  He  published  at  Venice,  in  Latin,  a  Isu- 
datory  poem  on  Zamoyski,  surnamed  the  Great,  to  whu-ti 
are  appended  six  dithyrambs  in  the  following  langua^c^ : 
on  Gideon,  in  Hebrew ;  Epaminondas,  in  Greek ,  Fabiu« 
Maximus,  in  Latin ;  Gran  Capitan  Hernando  Gonzalca  d« 
Cordoba,  in  Spanish;  Marco  Antonio  Colonna,  in  Italiuu: 
and  John  Tarnowski,  in  Polish. 

The  same  period  produced  many  eminent  prose  writers  in 
the  Latin  as  well  as  in  the  native  language.  The  most  deser- 
vedly celebrated  of  them  is  Andrew  Modizewski,  who  u.:-. 
born  in  1506.  He  early  embraced  the  opinions  of  the  Rv- 
formers,  although  he  never  publicly  joined  any  of  the  Piote»- 
tant  confessions  which  were  established  during  his  lifetime. 
In  1534  he  went  to  Wittembcrg,  where  he  complete*!  his 
studies  nnder  the  direction  of  Idelanchthon,  whose  friend 
ship  be  fully  possessed.  After  having  resided  in  several 
parts  of  Germany,  he  returned  to  his  country,  and  having 
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Spoken  freely  of  their  pernicious  influence  in  Poland,  and 
having  called  the  authors  of  the  Gunpowder  Plot  in  Eng- 
land '  malefactors/  Braun,  who  wrote  a  critical  work  on 
Polish  literature,  gives  the  following  judgment :  '  This 
author  (Piasecki)  told  the  truth  to  his  countrymen  as  well  as 
to  foreigners;  he  divulged  the  intrigues  of  the  papal  legate, 
Annibal  of  Capua;  he  discovered  the  peijury  of  another 
legate.  Malaspina ;  he  said  that  the  French  league  had 
nothing  holy  but  its  name;  be  inveighed  a^minst  intole- 
rance in  Bohemia  and  Hungary;  he  raised  n is  eloquent 
voice  in  favour  of  liberty  of  conscience:  he  reproached  the 
Jesuits  with  teaching  regicide  in  the  schools  of  France,  and 
proved  the  justice  of  their  expulsion  from  Venice,  Bohemia, 
and  England;  he  brought  to  light  their  intrigues  at  the 
court  of  Poland,  and  maintained  that  they  were  the  cause 
of  the  wars  with  Sweden,  Turkey,  Muscovy/  &c.  &c. 

Among  the  historians  of  that  period  we  may  mention 
Bzowski,  the  continuator  of  Baronius's  *  Ecclesiastical  An- 
nals/ He  was  bom  of  a  distinguished  fkmilv  in  1567.  Having 
entered  the  order  of  St.  Dominic,  he  was  for  some  time  pro- 
fessor of  philosophy  at  Milan,  and  of  divinity  at  Bologna.  On 
his  return  to  Poland  he  was  .made  superior  of  the  Domi- 
nican convent  at  Cracow.  He  went  finally  to  Rome,  where 
he  engaged  in  his  '  Ecclesiastical  Historv/  and  remained 
tilt  his  death  in  1637.  The  continuation  of  Baronius,  which 
contains  the  events  from  1198  to  1572,  is  comnrehended  in 
twelve  volumes,  of  which  only  nine  were  printed.  The  work 
H  written  with  extraordinary  research,  bat  it  raised  much 
enmity  against  the  author  by  three  eircumstanoes.  In  the 
first  place,  by  not  having  spoken  with  sufldcient  respect  of 
John  Scotus,  sumamed  *  Doctor  Subtil  is/  he  offended  all  the 
orders  which  follow  the  rule  of  St.  Francis;  2dly,  having 
mentioned  in  a  slighting  manner  a  production  of  St.  Hilde- 
garda,  he  excited  the  most  violent  hatred  of  the  Jesuits;  and 
3(lly,  the  Elector  of  Bavaria  was  so  angrv  with  him  for  having 
written  against  the  emperor  I^uis  Iv .  of  Bavaria,  that  he 
ordered  his  chancellor  Hervart  to  write  a  refutation  of 
Bzowski,  who  was  ultimately  compelled  to  retract  what  he 
had  written  about  the  emperor.  Bzowski  published  also  a 
.e;reat  number  of  works  in  Latin,  and  a  few  in  Polish. 
Bayle,  who  gives  in  his  *  Historical  Dictionary*  a  very  ex- 
tcMisive  article  on  him  (under  the  name  of  Bzovius),  states 
that  it  has  been  remarked  of  him  that  it  would  be  no  exag- 
geration to  say  that  Bzowski  wrote  more  works  than  other 
persons  have  read.  Lasicki  was  the  author  of  a  history  of 
the  Bohemian  brethren,  and  of  a  *  Treatise  on  the  Samogi- 
tian  or  Lithuanian  Mythology/  John  Rrasinski  wrote  a 
description  of  Poland,  entitled  *  J.  Crassini  Polonia,*  &c., 
Bouonioe,  1574:  it  was  written  ft)t  Henry  of  Valois  (HL  of 
France),  when  he  was  elected  king  of  Poland,  and  contains 
a  political  description  of  that  country.  It  is  remarkable  for 
the  beautv  of  its  style,  and  was  attributed  by  Thuanus  to  the 
celebrated  Sigonius,  who  was  the  tutor  of  krasinski.  This 
assertion  was  however  proved  to  be  erroneous;  Sigonius 
only  induced  Krasinski  to  undertake  the  work.  The  cele- 
bcated  geographer  Cluverius  (ld60-162J),  born  at  Danzig, 
and  partly  educated  at  tlie  court  of  Poland,  belongs  also  to 
the  authors  of  that  country.  We  must  add  to  the  list  of  the 
Polish  historians,  Paptocki,  the  author  of  a  genealogical  work 
on  the  noble  families  of  Poland,  published  at  Cracow,  1678, 
with  many  wood-cuts.  He  also  wrote  a  similar  work  on 
Bohemia  and  Moravia. 

Many  of  the  works  which  have  been  enomerated  were 
published  in  the  collection  of  Pistorius,  at  Basil,  1588,  in  3 
vols^  folio  entitled  *Polonicae  Historiae  Corpus/ &c.,  and 
in  the  Elzevirian  collection,  *  Rerum  Publicarum/  entitled 
*Reipubliea,  sive  Status  Regni  Poloniss,*  &c.,  Leyden, 
1626. 

The  study  of  law  was  not  neglected  in  Poland  during 
this  period  of  its  inteileotual  elevation.  A  collection  of  laws 
was  made,  containing  the  code  of  Casimir  the  Great  (1374), 
and  ail  the  enactments  from  that  time,  with  the  addition  of 
Saxon  or  Magdeburg  law,  by  which  the  towns  of  Poland 
were  governed ;  this  was  the  work  of  Raymundus  Neapoli- 
tan us.  and  was  published,  by  oitlerof  King  Alexander  I.,  by  the 
Chancellor  John  Laski,  in  t5u6,  at  Cracow.  This  valuable 
collection  is  the  only  one  which  obtained  a  legal  sanction. 
Another  collection  was  published  by  order  of  King  Sigis- 
mund  L,  at  Cracow,  1539;  but  it  never  obtained  a  legal 
bftnclton. 

James  Przyluski  mm  originally  a  Roman  Catholic  cler- 
gyman, but  he  embraced  Pkutestantism,  and  became  a  public 
uottrr  ef  the  district  of  Cracow :  he  arranged  the  laws  of  his 


country  according  to  the  Roman  mothuJ,  *  secundum  jus  |,er- 
sonarum,  rerum,  et  act ionum/ Cracow,  1553.  Tbia  «Mrk, 
although  undertaken  by  order  of  the  king,  never  obtaineu 
a  legal  sanction,  which  was  mainly  owing  to  the  great 
opposition  of  the  Roman  Catholic  clergy,  on  acc-ount  of 
the  bitter  invectives  against  that  body  in  which  Prz)Iu%ki 
indulged  in  his  '  Protoiypon,*  which  he  had  published  a^  a 
prospectus  to  his  work.  John  Hcrburt,  castellan  of  Samk 
whom  vre  have  mentioned  among  the  historians  of  hi» 
country,  published,  in  1 563,  a  collection  of  the  laws  of  Po- 
land in  Latin,  arranged  in  alphabetical  order.  1  his  collec- 
tion, although  never  formally  sanctioned,  was  recognised  m 
the  courts,  and  has  been  reprinted  several  times.  ColKc- 
tions  of  laws  in  tlie  national  language  were  published  a! 
Cracow  in  1560,  1578,  and  1581.  Stanislaus  Samicki,  al- 
ready mentioned  as  an  historian,  published  in  Polish  a  large 
work,  divided  into  twelve  books,  on  the  laws  of  his  country . 
But  the  most  ample  and  best  collection  of  the  Polish  lawi. 
published  during  this  period,  is  that  of  Januszowski,  Cra- 
cow, IGOO. 

The  mathematical  sciences  and  the  different  branches  of 
natural  philosophy  were  also  cultivated  with  con»idcrabIe 
success  in  Poland  during  this  period.  Besides  Copernicus, 
the  unlversHv  of  Cracow  produced  several  eminent  mathe- 
maticians. Martinus  of  Olkusz  (not  to  be  confounde<l  «iili 
another  mathematician  of  the  same  name)  received  his  dcK - 
tor's  degree  at  Cracow,  and  became  professor  of  a^itronomy  in 
the  university  of  that  town.  This  university,  being  invited 
by  Pope  Leo'X.  to  present  a  project  for  the  reform  of  the 
calendar,  commissioned  Martm  of  Olkusz  to  nerform  thm 
task,  which  he  did  in  his  treatise  'Nova  Calendarii Romaru 
Reformatio/  Leo  X.  signified  to  the  university  of  Craouw 
his  entim  approbation  of  this  work  ;  but  the  reformation  of 
the  calendar  was  postponed  by  the  important  events  which 
agitated  Europe,  and  particularly  the  church,  during  Leo\ 
pontificate,  and  it  was  not  effected  till  1583,  under  Gregory 
XIIL  Tlie  change  was  made  however  entirely  according  t^ 
the  plan  proposed  by  Martin  of  Olkusz.  Although  hi^ 
name  was  not  mentioned  on  that  occasion,  an  autogra^  h 
copy  of  the  treatise  of  Martin  of  Olkusz  has  been  preserveil, 
and  serves  as  the  means  of  restoring  the  honour  of  the  r<.^ 
form  of  the  calendar  to  the  real  author.    He  died  in  1540. 

Stanislaus  Grzeb»ki  (1526-72)  wrote  the  first  work  on  gii>- 
metry  in  Polish,  1566.  Peter  Slouacki,  professor  of  m^- 
thematics  in  the  university  of  Cracow,  assi&ted  in  the  reform  • 
ation  of  tho  calendar  at  Rome;  and  a  letter  of  Pope  Gix- 
gory  XIU.,  giving  great  commendation  to  this  mathema- 
tician, is  still  extant;  he  lelt  almanacs.  Broscius,  a  name 
Latinized  fiom  Brozek  (1581-1652),  canon  of  Cracow  ai.-l 
rector  of  the  university,  was  not  only  deeply  verged  in  thv 
mathematics,  but  was  well  acquainted  with  Gieek,  Laiiu, 
and  Hebrew,  metaphysics,  divinity,  medicine,  and  even  mu 
sic.  Besides  several  works  on  different  subjects,  be  wrct  ■ 
several  mathematical  treatises,  and  a  defence  of  Aru»tut..- 
and  Euclid  against  Ramus.  He  was  al^o  the  author  uf  a 
severe  work  against  the  Jesuits. 

Sendzivoy  or  Sendivogius  (1565-1645)  acquired  a  cerla.i, 
reputation  over  all  Europe  by  his  alchemical  \-agaries.  Ai.- 
dreas  Mirowski  published,  in  1596,  a  'Theory  of  ^"uuh  / 
Willichius,  in  1523,  a  treatise  '  De  Salin'is  Cracovianis/ 
Simon  of  Lovicz  wrote  '  De  Herbarum  Virtu tibus,*  v.th 
figures,  1537;  Stephen  Falimierz  wrote  in  Polish  on  diffci- 
ent  branches  of  natural  history  connected  with  mediciii<\ 
1534  ;  Hieronymus  Spiczyuski,  alderman  of  Cracow,  ai. : 
physician  to  King  Sigismund  Augustus,  wrote  in  Poli»L  a 
work  on  animals,  plants, and  the  birth  of  man,  1534— one  pai  i 
relating  to  plants,  entitled  'Herbarium,'  &c.,  waA  publisi.e  I 
with  many  additions  by  Siennik,  in  1568;  the  'Heibai  11.111' 
of  Martin  of  Urzendow  appeared  in  I5U5.  But  the  mo^; 
remarkable  of  all  the  botanical  works  of  that  period  was  th.r. 
of  Simon  Sirenski,  professor  of  medicine  at  Cracow,  *On  tic 
Nature  and  Use  of  Plants,*  Cracow,  1614 :  it  was  publish*  I 
at  tho  expense  of  the  Princess  Anna  Vasa,  sister  of  Ku.^ 
Sigismund  HI.,  who  was  a  great  lover  of  botany,  and  left .».» 
herbarium,  which  was  collecte<l  and  arran«;ed  with  her  ou  u 
hands.  The  work  contains  all  that  was  known  at  that  time, 
and  is  adorned  with  many  woodcuts.  Many  authors  su{>> 
pose  Zaluzianski,  who  wrote  in  the  latter  part  of  t!  o 
sixteenth  century  his  'Methodus  Herbarum,*  in  which  U- 
establishes  the  sexual  diflletences  of  plants,  a  discotcry 
v^hich  was  neglected  till  the  time  of  Linnsus,  to  have  becu 
a  Pole,  but  it  is  more  probable  that  he  was  a  Bohemian. 

There  were  several  works  on  rural  economy,  the  breeding 
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1660.  SlarovoUki,  who  died  in  1656,  at  a  Tery  advanced 
age,  is  the  author  of  a  great  number  of  historicat  and  bio- 
graphical works.  Wengiertki,  a  Protestant  elerg}'man.  is  the 
author  of  a  history  of  the  Slavonian  churches ;  and  Lubi- 
eniecki,  a  learned  Soctnian,  is  the  author  of  the  *  Historia 
Reformation  is  Polonise.'  Siemienowicz,  a  native  of  Lithu- 
ania, an  officer  who  served  a  long  time  in  the  Dutch  armies 
under  the  Prince  of  Nassau,  wrote  a  work  on  artillery,  en- 
titled '  Artis  MagnsB  Artillerin  Pars  Prima ;  auctore  Cazi- 
miro  Siemienowios,  equite  Lithuano,  dim  Reg.  Pol.  Artil- 
ieri»  PropriDfecto/  Amstelodam.  1650.  Death  prevented  the 
author  from  publishing  the  second  part ;  but  this  work,  even 
in  its  incomplete  state,  was  considered  as  classical  in  all 
Burope,  was  translated  into  French  and  Grerman,  and  the  mi- 
litary authors  of  the  seventeenth  century  cited  Siemienowicz 
as  the  most  important  authority  on  all  that  referred  to  ar- 
tillery. To  this  period  belongs  also  the  astronomer  Heve- 
lius  (1611-1687),  a  native  of  Danzig,  and  alderman  of  that 
city,  where  his  works  were  published.  He  was  liberally 
supported  by  John  Sobieski,  in  honour  of  whom  he  named 
a  constellation  Scutum  Sobiescianum.  The  Protestant  high 
school  at  Leszno  or  Lissa,  supported  by  the  powerful  family 
of  Leszczynski,  attracted  students  not  only  from  Poland,  but 
also  from  Prussia,  Silesia,  Moravia,  Bohemia,  and  even  Hun- 

fsry.  At  a  time  when  the  university  of  Cracow  and  the 
esuits'  colleges  in  Poland,  and  the  Roman  Catholic  as  well 
as  Protestant  schools  of  Germany,  followed  the  old  methods 
of  instruction,  which  were  (calculated  only  to  waste  the  pre- 
cious time  of  the  pupils,  the  professors  of  Leszno  daied  to 
open  a  new  road  in  that  important  field.  Comenius,  who 
acquired  celebrity  over  all  Europe  by  his  efforts  to  improve 
the  methods  of  education,  composed  for  the  school  of  Leszno 
his  celebrated  work  *  Janua  Linguarum  reserata,'  which 
greatly  facilitated  the  acquisition  of  foreign  languages.  The 
same  school  was  honoured  by  the  co-operation  of  another 
learned  individual.  Dr.  Johnstone,  who  acquired  a  great 
reputation  all  over  Europe  by  his  works,  particularly  on 
natural  history.  He  was  born  in  1603.  at  Szamotuly  or 
Sambter,  in  Grand  Poland,  of  a  family  descended  from  the 
Johnstones  of  Craigbourne  in  Scotland,  and  which  like  many 
other  Scotch  families  have  settled  in  Poland.  After  having 
received  a  preparatory  education  in  the  schools  of  his  native 
land,  he  went,  in  1622,  to  England,  and  continued  his 
studies  there  and  in  Scotland  till  1625.  He  returned  thence 
to  Lissa.  which  he  left  in  1628,  and  studied  medicine  in 
some  of  the  universities  of  Germany,  and  in  Leyden, 
London,  and  Cambridge.  Having  returned  to  Poland,  he 
left  it  after  some  time  again  as  tutor  of  two  Polish  noble- 
men, with  whom  he  revisited  London  and  Cambridge, 
where  he  received  the  degree  of  Doctor  of  Medicine,  af  ler 
which  he  continued  to  travel  over  other  parts  of  Europe 
till  1636,  when  he  settled  at  Lissa.  He  refused  the  chairs 
of  medicine  which  were  offered  to  him  in  1642  by  the  uni- 
versities of  Leyden  and  Frankfort  on  the  Oder;  but  the 
wars  which  agitated  Poland  from  1653  to  1660  compelled 
him  to  leave  that  country.  He  retired  to  Silesia  and 
remained  on  an  estate  which  he  had  purchased,  till  his 
death  in  1675.  His  principal  works  are: — ^^Thauraatogra- 
phta  Naturalis  in  10  classes  divisa,'  &r.,  Amsterdam,  1632, 
34,  61,  and  66  ;  *  Historia  Universalis,  Civilis,  et  Ecclesias- 
tica,  ab  orbe  condito  ad  1633,*  Leyden,  1633  and  34,  Am- 
sterdam. 1648;  Frankfort,  1678,  continued  till  that  year; 
'  De  NaturflD  Constantia,'  &c ,  Amsterdam,  1632 ;  translated 
into  Bnfl^lish  and  published  at  London,  1657,  under  the  title 
•  The  History  of  the  Constancy  of  Nature,*  wherein,  by  com- 
paring the  latter  ages  with  the  former,  it  is  maintained  that 
the  world  does  not  universally  decay,  &c.  '  Systema  Dcn- 
drologicum,*  &o.,  Lissa,  1648 ;  '  Historia  Naturalis  de  Pisci- 
bus  et  Cetis,'  Frankfort,  1646  ;  'De  Quadrupcdtbus,  Pisci- 
bus,  Avibus,  Insect  is,  et  Serpentibus,'  2  vols.,  Frankfort, 
1650  ;  this  edition  is  much  praiaed  on  account  of  the  plates 
executed  by  the  celebrated  Merian  ;  'Idea  MediciniD  Uni- 
versal PracticflD,'  &c.,  Amst.,  1652-64;  Leyden,  1659. 
'  Hist.  Nat.  de  Inseciis.*  Frankfort,  1 653  ;  '  Hist.  Nat.  Ani- 
malium,  cum  flguris,*  1657,  2  vols.,  translated  into  English 
and  published  at  Amsterdam,  under  the  title  '  A  Description 
of  four-footed  Beasts,  illustrated  by  copper-plates,*  &c. 
'Notitia  Regni  Vegetal  is,*  Lipsise,  1661;  '  Dendrographia, 
seu  Hist.  Nat.  de  Arboribus  et  Fructibus,  Syntagma  Mcdi- 
ctno.*  Jena,  1674;  'Idea  HygeinsD,' Jens,  1674.  *  Notitia 
Regni  Mmeralis,'  Lips,,  1661 ;  '  De  Fesiis  HebrsDorum  et 
Groecorum,*  Brealau,  1660;  '  Polyhistor,  seu  Rerum  ab  Ortu 
Universi  usque  ad  nostra  Tempora,  per  Europam,  Asiam, 


African,  et  Americam,  in  sacris  et  profanis  gestanim,  tue- 
cincta  et  methodica  Enarratio,'  Jena,  1660.  The  number 
of  books  which  Johnstone  published,  and  that  of  their  edi- 
tions, prove  his  great  tolents  and  learning,  as  well  as  the 
high  esteem  in  whicli  he  was  held  by  his  contemporarica. 

The  wars  in  which  Poland  became  involved  under  the 
reign  of  John  Casimir  extinguished  the  remnant  of  learn- 
ing in  that  country,  which  was  overrun  by  Swedes,  Musco- 
vites, Transyl  van  ians,  and  the  revolted  Co»sacks;  and  it  was 
also  distracted  by  domestic  factions.  Leszno  was  burnt  w itb 
its  school,  in  1656,  and  many  learned  establishments,  private 
and  public  libraries,  shared  the  same  fate.  From  that  time 
Poland  continued  to  be  agitated  by  foreign  and  domestic 
wars,  till  it  found  a  momentar}'  inter\'al  of  repose  under  the 
rule  of  the  heroic  John  Sobieski,  whose  brilliant  victories 
threw  a  halo  of  glory  over  the  declining  fortunes  of  Puland. 
although  they  assured  no  real  or  permanent  advantage  to 
the  country.  The  first  part  of  the  reign  of  king  Augtistu« 
II.,  elector  of  Saxony  (elected  in  1696),  was  agitated  b>  the 
invasion  of  Charles  XII.,  who  dethroned  him,  and  by  bm 
misunderstandings  with  the  nation,  which  were  settlctl 
by  the  diet  of  1717.  The  calamities  of  every  kind  which 
had  desolated  Poland  durinff  nearly  70  years,  plunged  that 
country  into  a  stupor,  and  Use  profound  peace  which  it  en- 
joyed from  1717  to  the  demise  of  Augustus  III.,  1 763,  except 
the  transient  disturbance  which  took  place  at  his  electi«>n. 
deprived  it  of  all  its  energy.  Poland  had  still  a  large  terri- 
tory, and  preserved  its  antient  institutions,  but  it  was 
plunged  into  a  kind  of  intellectual  and  political  lethargy. 

There  were  some  individuals,  educated  chiefly  abioad, 
who  deeply  felt  the  moral  degradation  of  their  country*,  and 
exerted  themselves  to  awake  the  slumbering  energies  of  the 
natioYi.  Stanislaus  Lesczinski,  having  been  expelled  from 
the  throne  of  his  country  for  the  second  time  in  1733.  be- 
came sovereign  of  Lorraine,  where  his  paternal  and  en- 
lightened rule  proved  what  a  misfortune  it  was  for  Poland 
to  have  lost  such  a  king.  He  educated  many  young  Polish 
nobles  at  Luneville,  and  made  them  into  useful  and  patriotic 
citizens,  who  greatly  contributed  to  the  restoration  of  learn* 
ing  in  their  country.  I1ie  man  to  whom  Poland  owes  most 
in  that  respect  was  Stanislaus  Konarski,  who  was  born  in 
1700,  of  a  distinguished  family.  At  the  ago  of  seventeen 
he  entered  the  congregation  of  the  Patrea  Pii ;  and  in  h:t. 
25th  3*ear  went  to  Kome,  where  he  continued  his  studies 
for  four  years.  He  afterwards  travelled  through  Italy 
and  France,  and  remained  for  some  time  at  Paris.  On 
his  return  to  his  country  he  was  struck  with  the  mise- 
rable state  into  which  it  was  plunged;  and  he  percei\c«l 
that  among  the  numerous  causes  of  mischief  there  was 
the  want  of  a  regular  code  of  laws,  and  that  the  existing 
collection  served  only  to  increase  the  confbsion.  Ri*< 
solving  therefore  to  obviate  that  defect,  he  collected  with 
great  care  all  the  laws  of  Poland  from  the  time  of  Cafimir 
the  Great  to  the  year  1739,  which  he  published  undrr 
the  title  of  '  Volumina  Legum,*  with  a  learned  prefirv 
on  the  legislation  of  Poland.  Having  joined  the  pert}  o( 
Lesczinski  during  the  interregnum  of  1733,  he  followed 
him  to  Lotaryngia;  but  returned  to  Poland  in  1738,  and 
devoted  himself  to  teaching  in  the  schools  of  his  congrega- 
tion. Being  entrusted  with  the  office  of  the  provincial  uf 
his  order  in  Poland  during  the  years  1742-3-4,  he  rc> 
organised  its  schools,  and  introduced  a  better  system  of  in- 
struction. He  est al>lished  a  college  at  Warsaw  under  l.i« 
own  direction,  wherein  he  educated,  with  the  assistance  of 
the  most  enlightened  members  of  his  congregation,  a  gnat 
number  of  youths,  who  became  most  useful  cuiaen».  In 
his  works  he  attacked  not  only  the  corrupt  state  of  literature 
and  of  public  eloquence,  but  even  dared  to  point  out  ihc 
vices  of  the  constitution,  and  particularly  the  mischief  v.T 
the  '  Liberum  Veto.*  This  brought  on  him  a  great  number 
of  enemies,  but  created  at  the  same  time  many  friends  at.d 
admirers.  His  house  became  a  point  of  union  for  the  m  ^t 
enlightened  patriots.  Konarski  refused  the  episcopal  di)*- 
nity.  which  had  been  ofl^ercd  to  him  several  timca^  lest  he 
might  be  disturbed  in  the  pursuit  of  his  useful  avocation* 
which  he  continued  till  his  death,  at  the'age  of  seven u> 
three.  This  enlightened  and  patriotic  clergyman  was  also 
a  pattern  of  Christian  piety  and  charity.  The  impulse.* 
which  he  gave  to  his  congregation  of  the  Patrea  Pii  con- 
tinued for  a  long  time,  and  this  congregation  ranked 
among  its  members  many  eminent  authors.  Next  to  Ko* 
narski,  the  two  brothers,  Andreas  Zaluski,  bishop  of  Ki^fT. 
and  Stanislaui^  bishop  of  Cracow,  did  groat  aenrtoe  to  learning 
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works,  and  ftmoag  them  an  '  Aatobiograpby,'  publtthsd  at 
Wilna,  1834. 

Many  Uterary  iouroaU  appeared  during  this  period,  but 
the  best  was  ihe '  Monilor,*  which  was  continued  fi^MD  1 764  to 
1 764,  on  the  same  plan  as  the  English  *  Spectator/  from  which 
it  contains  many  translations  adapted  to  ciroumataaces  and 
the  national  manners. 

The  political  dissolution  of  Poland  in  1 795  did  not  arrest 
the  intellectual  movement  by  which  the  nation  was  ani- 
mated. A  number  of  patriotic  citiaens  founded  at  Warsaw 
the  Philomathic  Society,  with  the  object  of  promoting  sci- 
once  and  national  literature.  The  university  of  Wdna, 
^fhich  was  included  in  that  paK  of  Poland  that  was  taken 
by  Russia,  received  a  new  and  superior  organization,  and  an 
ezoellent  system  of  public  education  was  established,  under 
the  superintendence  of  the  same  university,  in  all  the  pro- 
vinces dismembered  from  Poland.  This  was  done  chiefly 
by  the  instrumentality  of  Prince  Adam  Csartoryski,  as  a 
preparatory  measure  for  the  restoration  of  Poland  under  the 
sovereignty  of  the  emperor  Alexander,  an  idea  which  was 
suggested  by  Pk>inoe  Czartoryski,  and  which  seems  to  have 
been  fondly  cherished  for  some  time  by  Alexander. 

The  patriotic  exertions  of  Prince  Czartoryski  were  power- 
fully supported  bv  those  of  Count  Czacki,  who  by  bis  ex- 
ertions established  the  High  School  of  Krzemieniec,  in  Vol- 
hynia»  which  has  promoted  education  in  a  very  effective 
manner  in  the  southern  provinces  of  antient  Poland  that 
have  been  incorporated  with  Russia.  The  same  Count 
Czacki  is  the  author  of  a  '  History  of  the  Polish  and  Lithu- 
anian Laws,'  and  other  justly  esteemed  works. 

Niemoewicz,  born  in  1765,  and  educated  in  the  School  of 
Cadets,  distinguished  himself  by  his  eloquent  arguments  in 
favour  of  the  introduction  of  useful  reforms,  and  the  abolition 
of  antient  abuses,  at  the  diet,  which  lasted  four  years  ( 1 788-92), 
and  which  established  a  new  constitution,  by  whic^  the  *  li- 
ber um  veto*  was  abotished,  and  the  hereditary  character  of 
the  throne  established.  In  1794  he  fought  for  the  indepen- 
dence of  his  country  as  an  aide-de-camp  of  Kosciuszko,  was 
made  nriaoner  with  him,  and  kept  in  the  dungeons  of  St. 
Petersburg  till  the  emperor  Paul  released  them  both  on  his 
accession  to  the  throne.  He  aocompanied  Kosciuszko  to  Eng- 
land and  the  United  States,  where  he  married  and  remain^ 
several  years.  He  returned  to  his  country  only  after  the  crea- 
tion of  the  duchy  of  Warsaw  in  1807,  in  order  to  devote  his 
service  to  the  re-awakened  hopes  of  the  national  restoration. 
He  filled  several  important  offices,  and  after  the  establish- 
ment of  the  kingdom  of  Poland  by  the  congress  of  Vienna, 
he  was  made  secretary  of  the  senate.  During  the  national 
insurrection  of  1830*31,  he  was  created  a  senator  by  a  de- 
cree of  the  national  representation,  and  died  in  1841,  as  a 
refugee  at  Paris,  occupied,  till  his  last  moments,  with 
literary  pursuiU  tending  to  patriotic  snbjecU.  The  nu- 
merous works  published  by  this  eminent  individual  are 
not  only  written  with  great  talent,  but  have  always  a 
patriotic  object.  His  principal  productions  are  '  Histori- 
cal Songs  of  Poland,  with  Music  and  Engravings,'  a  work 
composed  with  the  view  of  rendering  popular  the  most 
important  eventaof  the  national  history,  and  which  has  been 
attended  with  the  greatest  success;  'The  Histonr  of  the 
Times  of  Sigismund  HI.,'  3  vols.,  with  engravings ;  *  A  Collec- 
tion of  Memoirs  relating  to  the  Ancient  History  of  Poland ;' 
*Levi  and  Sara,  a  Novel  in  Letters,  or  a  Picture  of  the  Con- 
dition of  the  Polish  Jews,*  which  has  been  translated  into 
English;  'John  of  Tenczyn,' an  historical  novel;  'Fables 
and  Tales  in  Verse,'  distinguished  by  their  beauty,  wit,  and 
agreeable  versification.  He  has  also  translated  many  poems 
from  foreign  languages,  amoni^t  others,  that  of  the '  Rape  of 
the  Lock,'  by  Pope.  John  Sniadecki  is  equally  distinguished 
by  his  works  on  astronomy  and  on  literature;  and  his 
brother  Andrew,  by  his  works  on  different  branches  of  na- 
tural philosophy.  Woronicz  (died  in  1829.  as  archbishop  of 
Warsaw)  was  an  eminent  poet  and  a  first-rate  preacher ;  but 
the  authors  who  have  exercised  the  greatest  influence  on 
their  oounfrvmen,  and  who  enjoy  the  highest  reputation 
among  the  Polish  writers,  are  Lelevel  and  Mickiewicz. 

Joachim  Lelewel.  bom  at  Warsaw  in  1 786,  was  educated  in 
bis  native  town.  He  completed  his  studies  at  the  university 
ofWilnain  J809.  He  became  professor  of  history,  at  Krsemie- 
nietz  in  Volhynia  in  1814,  and  public  lecturer  on  the  same 
subject  at  W'ilna.  In  1816  he  was  called  to  the  newly 
created  univomity  of  Warsaw  as  professor  and  librarian,  and 
in  1821  he  obtained  the  chair  of  history  at  Wilna.  His 
popnlarity  continiwd  unabated  t^^^  t824,  wlien  the  Rnsaian 


soveniment,  taking  the  alarm,  deprived  Lslevel  of  his  cha.i 
He  retired  to  his  native  town,  and  continued  to  devote  him- 
self to  his  literary  nursuits;  but  he  was  elected  nuncio  t* 
the  diet  of  1 829,  and  the  revolution  of  1830  called  him  Ui  grew  i 
activity.    He  was  elected  member  of  the  supreme  exeoutiM* 

fovernment,  and  retired,  after  the  fall  of  the  Polish  caoke,  t .» 
^aria,  which  he  was  obliged  to  leave  in  1832,  at  the  iii»ii;.a- 
tion  of  the  Russian  ambassador;  he  remained  for  t>on.,' 
time  in  the  country-seat  of  his  friend  General  Lafayette,  bu' 
was  finally  obi iffed  to  retire  to  Belgium.  The  number  <•! 
his  works,  which  are  full  of  the  deepest  historical  research, 
is  startling.  The  principal  are  a  *  History  of  the  Natic»i.« 
which  inhabited  central  Europe  previously  to  the  tenth  cen- 
tury;* 'Researches  on  the  Geography  of  the  Antienis;* 
'  The  History  of  Antient  India  and  of  its  Influence  on  iL- 
Nations  of  the  West ;'  '  The  Discoveries  of  the  Carthagiuiaii<> 
and  iGreeka  in  the  Atlantic;*  besides  many  other  wurk^ 
relating  to  the  history,  bibliography,  legislation*  and  dipk- 
macv  of  Poland.  During  his  exile,  he  published  at  BrusM-U 
'  Numismatique  de  TEurope  en  Moyen  Age;'  '  Uibloii*- 
Numismatique  de  la  Gaule,'  &e.  Many  of  his  works  arc 
tianslated  into  German. 

Adam  Mickiewicz  was  bom  at  Nowogrodek,  in  Lithuania, 
in  1798.  of  an  antient  family.    He  entered  the  university  if 
Wilna  in  1816,  and  was  appointed  a  few  years  afterward? 
teacher  in  the  school  of  Kowno.    His  poetical  talent  de- 
veloped itself  at  an  early  age,  but  although  he  became  in 
the  course  of  his  studies  thoroughly  acquainted  not  onl> 
wiih  the  beauties  of  classical  poets*  but  also  with  those  f  T 
the  modern  nations  of  Europe,  his  muse  chose  the  hiibertc 
untrodden  path  of  the  popular  poetry.   Mickiewici  perreivt  1 
the  beauties  which  were  contained  in  the  songs,  tradition«» 
and  tales  of  the  people  of  Lithuania,  and  he  created  frui.s 
those  materials  a  really  national  poetry.  His  ballads  and  otbi . 
poems  of  a  similar  description,  published  in  1822,  obiainfi 
at  ouce  a  great  and  deserved  popularity  throughout  all  p&ru 
of  Poland.    In  1823,  when  the  Russian  government  beKar. 
to  oppress  the  university  of  Wilna,  Mickiewicz,  being  accuse  I 
of  belonging  to  a  secret  patriotic  society,  was  kept  for  son.*- 
time  in  prison,  and  afterwards  sent,  with  many  other  tout  - 
men,  into  the  interior  of  Russia.    His  talenta,  agrees b 
mannera,  and  high  moral  qualities  inspired  the  Ru»k»ui. 
among  whom  he  was  placed  with  the  greatest  respect,  and  I 
exile  proved  to  him  a  source  of  triumph,  for  he  was  treats  I 
with  the  greatest  distinction,  and  Russians  learned  Poli2»i 
m  order  to  read  the  productions  of  Mickiewicz,  which  «e 
translated  into  their  language,  and  were  no  leas  admired  I 
them  than  by  the  Polea.    Prince  Gallitzin,  general  goverui  .- 
of  Mosoow,  attached  him  to  his  person,  paid  him  the  greaie- . 
attention,  and  took  him  to  St.  Petersburg,  where  be  ro«-; 
with  the  most  flattering  reception  in  the  d rawing- root x.^ 
of  that  capital.     Yet  neither  the  favour  of  the  Ku^si.  . 
public,  nor  the  most  flattering  distinction  of  the  powei.'*  . 
which  insured  for  him  a  rapid  preferment  and  a  situ..- 
tion  of  comfurt  and  ease,  could  shake  for  a  moment  tl  '• 
patriotic  feeling  of  Mickiewicz,  which  breathea  in  all  h'< 
productions  written  and  published  during  his  residence  ir. 
Russia.  The  principal  of  theae  productions  are,  *  Dziady,*  i b . '. 
is,  'Ancestors,'  founded  on  the  festival  of  that  name,  whi(^. 
has  been  retained  from  the  pagan  times  to  the  present  ^as 
in  Lithuania,  and  the  object  of  which  is  to  propitiate  t:  I- 
souls  of  departed  ancestors  with  meat  and  drink.   This  wiia 
and  original  poem  contains  many  beauties  of  the  first  order 
'  Grazyiia,  a  tale ;'  'Ode  to  the  Youths,*  and  '  Fans,  or  ibt 
Arabian  Horseman,'  both  splendid  compositions;  a  beau- 
tiful English  translation  of  the  last  appeared  in  the  *Meirv- 
politan  Magszine,'  November,  1831.    *The  Polish  Muthcr. 
is  a  heart-rending  elegy ;  Conrad  Wallenrod,'  a  tale  in  vcr>«. . 
from  the  history  of  llthuania,  diaplaya  great  poetical  bcaL- 
ties,  and  is  full  of  patriotic  allusions  to  the  present  timt.^ 
It  has  been  translated  into  several  languages,  and  a  fii«c 
metrical  translation  in  English  by  Mr.  Cat  ley  appeared  in 
1841,  besides  one  in  prose  at  Edinburgh  in  the  same  %car 
by  Jabli>us,ki.     The  '  Books  of  the  Polish  Pilgriroa|;eV  ff 
which  an  English  translation  appeared  in  1833,  ta  a  pun 
imitation  of  the  Biblical  language,,  aiui  contains  «  poet  tea  l 
image  of  tlie  past  of  Poland,  and  a  prediction  of  its  futunt». 
The  Abb£  de  Lammenais  took  from  it  the  idea  of  bia  *  Pa- 
roles dun  Croyant.'    Both  these  productions,  although  fu.l 
of  a  deep  religious  feeling,  were  eondemned  by  the  pope  a^ 
having  a  democratic  tendency.     '  Pan,  or  Mr.  Thadaeus*  a 
tale  in  verse,  contains  an  exceedingly  clever  picture  cf 
country-life  in  lithttania,  and  has  a  great  value  on  account 
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of  its  truly  national  character.  Mickiewics,  who  has  been 
for  some  time  professor  of  Latin  literature  at  the  university 
of  Lausanne  in  Switzerland,  was  lately  appointed  professor 
of  the  Slavonic  lang:uages  and  literature  at  Paris. 

Casimir  Brodzinski  (1791-1835)  served  in  all  the  French 
wars  from  1809  to  1813,  as  an  officer  of  Polish  artillery,  and 
was  afterwards  professor  of  literature  at  the  university  of 
Warsaw,  fie  perceived,  even  before  Mickiewicz,  that  the 
.songs  of  the  Polish  people  presented  rich  materials  for  a  truly 
national  poetry,  and  in  181 1  he  published  his  *  Villa<;e  Songs.' 
When  Mickiewicz*8  poems  appeared,  they  created  a  great 
scn^iation,  and  found  not  only  warm  admirers,  but  also  violent 
antagonists,  chiefly  amongst  the  adherents  of  the  French 
school,  who,  calling  themselves  classical,  condemned  the 
opposite,  or  Romantic  school ;  Brodzinski  warmly  espoused 
the  latter,  and  contributed  greatly  to  its  success  by  his 
writings,  being  one  of  the  best  critics  in  Poland.  He  left  a 
fj^reat  number  of  works  on  different  branches  of  literature 
which  have  not  yet  been  collected :  several  of  his  poems 
have  been  translated  into  English  by  Dr.  Bowring.  Louis 
O^inski,  who  was  for  a  long  time  director  of  the  theatre  at 
Warsaw,  translated  several  tragedies  of  Corneille  and  Racine. 
Felinski  wrote  a  tragedy  called  '  Barbara  Radziwill,'  which, 
wiib  that  of  Ludgarda,'  by  Kropinski,  are  considered  the 
beat  in  the  Polish  language.  The  greatest  services  to  the 
national  theatre  were  however  rendered  by  Boguslawski,  who 
bu^an  his  dramatic  career  in  1778,  and  continued  it  almost 
lu  his  deaih,  in  1829.  He  left  about  eighty  plays,  original 
and  translations,  and  was  himself  an  excellent  performer. 
To  the  principal  authors  of  this  neriod  we  may  add  Kozmian, 
Madame  Hofman,  Wenzyk,  Morawski,  and  Odyniec,  who 
made  a  beautiful  translation  of  Byron's  'Corsair,'  and  many 
e'liKilly  successful  ones  from  Scott,  Moore,  Southey,  &c. 
Groat  service  was  rendered  to  the  Polish  language  by  the 
Lexicon  of  Samuel  Linde,  6  vols.  4to.,  Warsaw,  1807-14.  It 
contains  nat  only  all  the  Polish  words,  with  their  etymology 
and  quotations  from  the  writera  who  have  employed  them, 
after  the  manner  of  Johnson's  '  Dictionary,'  but  also  their 
translation  into  all  the  written  Slavonian  dialects,  as  well  as 
Latin  and  German:  it  is  perhaps  the  most  extensive  and 
complete  work  of  its  kind. 

The  unsuccessful  insurrection  of  1831  was  followed  by 
the  most  melancholy  consequences  to  the  national  language 
and  literature  of  Poland.  The  university  of  Warsaw  was 
abolished,  and  its  library  and  collections,  as  well  as  those  of 
the  Philomathic  Society,  were  transferred  to  Bt.  Petersburg. 
The  splendid  library  of  Prince  Czartoryski  at  Pulawy  shared 
the  same  fate.  The  university  of  Wilnawas  also  abolished, 
and  the  library  and  museum  transferred  to  Kieff,  where  a 
new  university  was  founded.  The  same  was  done  with 
many  schools.  The  Russian  language  was  substituted  for 
the  Polish  in  the  schools  of  the  antient  provinces  of  Poland 
incorporated  with  Russia,  where  the  Polish  language  was  also 
abolished  in  judicial  proceedings,  in  which  it  had  been 
hiiberto  preserved.  Yet  notwithstanding  these  unfavourable 
circumstances,  many  Polish  works,  some  of  which  are  of  con- 
siderable merit,  continue  to  be  published.  The  refugees  in 
Paris  have  published  a  great  number  of  books  and  pamph- 
lets, the  most  remarkable  of  which  is  the  *  History  of  the 
Insurrection  of  Poland  in  1831,'  Paris,  1834, 2  vols.,  by  Mau- 
ritius Mochnacki,  a  young  man  of  eminent  talent.  Death 
prevented  him  from  completing  this  work,  which  be- 
longs to  the  most  valuable  modern  historical  produc- 
tions. He  had  published  in  Poland  a  work  on  the  litera- 
ture of  that  country  in  the  eighteenth  century.  Wrot- 
nowski,  Pietkiewicz,  and  Jelowicki  have  also  furnished 
valuable  contributions  to  the  history  of  the  same  insurrec- 
tion. Czaykowski  wrote  some  historical  romances  not 
devoid  of  merit,  particularly  those  which  relate  to  the 
Ukraine.  This  country,  which  literally  signifies  'borders,' 
being  on  the  boundaries  of  Poland,  Russia,  and  Turkey,  was 
for  a  long  time  the  scene  of  many  daring  adventures,  and  the 
abode  of  a  bold  and  enterprising  but  lawless  race.  It  furnishes 
therefore  a  fine  field  for  romance  and  poetry ;  this  latter  was 
cultivated  wiib  great  success  by  Goszczynski,  Malczewski, 
and  Zaleski,  whose  poems  are  founded  on  local  traditions, 
songs,  and  tales.  Padura  composed  ballads  in  the  dialect  of 
the  Ukraine,  which  frequently  unite  the  wildness  of  the 
original  poetry  of  that  country  with  beauties  of  a  higher 
order.  The  national  songs  and  traditions  of  all  parts  of 
Poland  have  been  recently  collected  and  published  at 
Warsaw,  Wilna,  and  Leopol,  1833-1840. 
Count  Alexander  Fredro  published,  in  T839,  ftte  rolumea 


I  of  comedies,  vbich  are  considered  the  best  in  the  Polish  Isth 
guage,  and  have  been  performed  with  great  success.  His 
brother.  Count  Maximilian,  produced,  in  1897,  at  Leipzig, 
several  tragedies.  Many  plays  of  Shakspere,  transbted  by 
Holowinski,  were  lately  published  at  Wilna.  Two  dMmatio 
poems,  although  written  in  prose,  and  not  ealeu kited  tat 
the  stage,  produced  a  considerable  sensation  by  tlie  boldness 
of  their  conception  and  ideas,  as  well  as  tlie  many  beautiful 
images  which  they  contain,  and  the  profound  grief  of  u 
wounded  mind,  which  revolts  against  the  existing  order  of 
things,  and  of  which  his  country  is  a  victim.  One  of 
them,  'Nieboska  Komedia,' the  *  Not  Divine  €km>edy,' re- 
presents a  deadly  struggle  between  the  old  and  new  ideas 
which  are  now  agitating  the  world.  The  other  en- 
titled 'Irydion'  represents  a  young' Greek  born  of  a  Scan- 
dinavian woman,  who  is  with  his  sister  at  Rome  in  its  most 
corrupted  time  under  Heliovabalus,  and  who  devotes  all  his 
energies  in  order  to  avenge  the  wrongs  of  his  own  and 
other  conquered  nations  by  destroying  Rome  through  a 
conspiracy  of  gladiators  and  barbarians.  These  productions 
were  published  anonymously,  but  their  author  is  known  to 
be  Count  Sigismund  Krasinski,  a  young  man  of  great 
talent,  who  has  written  some  historieal  no^^els.  Witwieki, 
Gorecki,  and  Slowackl  have  recently  published  at  Paris 
many  successful  minor  poems. 

Historical  researches  are  not  neglected  by  Polish  writers. 
The  history  of  Slavonian  legislation,  by  Macieyowski,and  his 
Memoirs  on  the  history,  literature,  and  legislation  of  the 
Slavonians,  produced  a  great  sensation  not  only  among  all 
the  Slavonian  nations,  but  among  the  learned  Germans,  into 
whose  language  they  were  translated.  Koehavski's  work 
on  the  most  antient  monuments  of  Slavonian  legislation,  in 
1838,  was  no  less  successfhl.  Count  Edouard  Racsynski  pub- 
lished a  description  of  Polish  and  French  medals  witb  engra- 
vings. He  also  published  at  his  own  expense  several  inedited 
memoirs  and  other  historical  documents.  The  same  Count 
Raczynski  established  at  his  own  expense  a  pnblie  library  at 
Posen,  and  supported  its  librarian  Mr.  Lukasaewiez,  in  his 
researches  into  the  religious  history  of  Poland,  the  result  of 
which  was  several  valuable  contributions  to  the  history  of 
the  Reformation  in  that  country.  Narbutt  published  in 
1837,  at  Wilna,  a  detailed  history  of  Lithuania,  and  many 
other  historical  contributions  have  recently  appeared,  and 
several  literary  periodicals  continue  to  appear  in  difierent 
parts  of  Poland.  We  may  conclude  this  article  by  observing 
that  it  is  a  striking  proof  that  the  love  of  national  literature 
continues  unabat^  in  Poland  notwithstanding  its  unfortu- 
nate political  condition,  that  many  works  in  the  Polish  lan- 
guage are  frequently  published  and  reprinted  at  Leipzig, 
and  are  excellent  speculations. 

The  sources  for  the  study  of  the  history  of  the  Polish  lan- 
guage and  literature  are — Bentkowski's  History  of  Polish 
Literature,  Warsaw,  1814;  Ossolinski's  Critical  Notices 
on  the  History  of  Ihhsh  Literature,  4  vols. ;  Juszynski's 
Dictionary  of  the  Mish  Pjets ;  Chodyniecki's  Dictionary 
of  Learned  Poles;  Wiszniewski's  History  of  Mish  Litera- 
ture, of  which  the  first  volume  appeared  in  1840. 

Bohemian  Literature, — ^Thc  national  literature  of  Bo 
hemia  is  older  than  that  of  any  other  Slavonian  country, 
and  its  monuments  extend  as  far  back  as  the  tenth  cen- 
tury. The  most  valuable  remnants  of  antient  Bohemian 
literature  were  however  only  recently  discovered ;  they  con- 
sist chiefly  of  the  so-called  Kralodvorski  (queen's*  court 
manuscript),  discovered  by  Professor  Hanka  in  1817,  which 
contains  the  fragments  of  a  collection  of  epic  and  lyric 
poems,  composed  apparently  in  the  thirteenth  century. 
This  collection  must  have  been  considerable,  as  the  frag- 
ments contain  onlv  the  twenty-sixth  and  the  twenty-eighth 
chapters  of  the  third  book:  the  loss  of  the  remainder  is 
much  to  be  lamented,  as  the  fourteen  songs  which  have  been 
preserved  surpass  all  similar  productions  of  the  middle 
ages  in  their  poetical  beauties,  deep  and  tender  fieeling,  and 
puritv  of  language;  the  form  in  which  they  are  com- 
posed is  peculiar,  and  truly  national.  Besides  this  ooDeo- 
lion  of  poems,  there  are  extant  about  twenty  poetical  and 
more  than  fifty  prose  compositions,  belonging  to  the  earliest 
period  of  Bohemian  literature,  that  is,  before  the  time  of 
John  Huss.  Dalimil's  •  Rhymed  Chronicle  of  Bohemia' 
was  written  in  1314 ;  the  •  Book  of  Instruction  to  his  ChiW 
dien,'  by  the  knight  Thomas  of  Sztitny.  in  1 376 ;  the  fkbulous 
poem  entitled*  The  Council  of  Animals,'  by  an  unknown 
author  of  the  same  period,  is  still  in  general  repute;  a  work 
on  the  judicial  organization  of  Bohemia,  by  the  Baron  Ai^ 
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dreas  of  Duba,  chief-juUioe  of  the  country,  was  written  in 
1402;  and  a  politico-didactic  poem  by  the  Baron  Smil 
Flaazka  of  Richebourg,  cbief-tecretary  of  state  in  1403.  To 
the  beginning  of  the  fourteenth  century  there  belong  leveral 
historical  songs,  as,  for  instance,  on  the  battle  of  Cressy, 
where  king  John  of  Bohemia  was  killed.  Many  foreign 
works  were  also  translated  into  Bohemian  during  that 
period,  as,  for  instance,  the  *  Alexandreide ;' '  Kinf?  Arthur's 
Round  Table  ;*  the  story  of  •  Tristram  ;*  the  •  Travels  of 
Marco  Polo/  &c.  The  emperor  Charles  IV.  king  of  Bohemia 
founded  the  university  of  Prague,  and  was  a  zealous  pro- 
moter of  the  national  language,  of  which  he  was  so  fond, 
that  he  recommended  in  his  golden  bull  that  the  electors 
of  the  empire  should  acquire  a  knowledge  of  it. 

John  Huss  commenced  a  new  period  of  literature  for 
Bohemia,  as  Luther  did  aAerwards  for  Germany.  He  intro- 
duced that  simple  and  precise  orthography  of  the  Bohemian 
language  which  is  still  used,  and  it  is  to  be  regretted  that  the 
treatise  which  he  wrote  on  that  subject  has  not  been  printed. 
Huss  wrote  several  pieces  in  Bohemian  hexameters ;  he  re- 
vised and  corrected  the  old  Bohemian  version  of  the  Bible, 
and  left  in  his  native  tongue  about  twenty  compositions.  The 
followers  of  Huss  produced  an  extraordinary  number  of  re- 
ligious works,  and  there  are  still  extant  many  tracts  of  a  pole- 
mical, dogmatical,  and  ascetical  nature,  written  bv  the  several 
sects  of  Hussites  during  the  fifteenth  century.  Manv  of  these 
tracts,  by  no  means  devoid  of  merit,  were  composed  by  com- 
mon mechanics,  peasants,  and  women.  Several  of  the  Hussite 
religious  compositions,  which  were  much  valued  in  the  time* 
are  however  lost,  having  been  chiefly  destroyed  by  the  enemies 
of  that  secL  Some  of  the  religious  hymns  of  the  Hussites 
contain  high  poetical  beauties,  but  in  general  the  national 
poetry  of  that  period  degenerates  into  a  mere  rhyming ;  al- 
though the  imperfectly  preserved  poems  of  Prince  Hynek,  son 
of  king  George  Podiebrad  (who  reigned  from  1468  to  1471), 
are  not  devoid  of  merit.  But  although  the  poetical  literature 
of  Bohemia  declined  during  the  fifteenth  century,  the  prose 
style  was  developed,  as  the  natioual  language  was  exclusively 
used  in  all  public  transactions  in  Bohemia,  instead  of  the 
Liatin.  The  state  papers  of  Bohemia,  and  the  letters  of 
the  Bohemian  statesmen  during  that  period,  are  considered 
patterns  of  concise,  clear,  and  energetic  language,  but 
unfortunately  the  Bohemian  chancery,  towards  the  end  of 
the  fifteenth  century,  abandoned  this  fine  style,  and  began 
gradually  to  imitate  the  diffuse  pompositv  of  the  Germans. 
The  national  language,  the  study  of  which  was  promoted 
by  the  University  of  Prague  and  the  example  of  the  court, 
acquired  a  high  degree  of  perfection,  and  a  great  superiority 
over  all  the  Slavonian  dialects,  which  were  at  that  time 
m  an  uncultivated  state,  and  without  almost  any  national 
literature.  Owing  to  this  circumstance,  its  use  began  to 
spread  over  other  Slavonian  countries,  but  particularly  Po- 
land, the  idiom  of  which  country  is  very  similar  to  that  of 
Bohemia.  The  Poles  also  resorted  in  great  numbers  to  the 
university  of  Prague,  where  they  had  a  separate  college. 

Besides  these  religious  compositions,  the  national  litera- 
ture of  Bohemia  contains  other  important  works  belonging 
to  this  period.  Ziska,  the  celebrated  leader  of  the  Hussites, 
was  also  an  author.  He  composed  a  war-song  to  animate 
his  soldiers,  and  military  institutions  for  their  use.  A  work 
sf  the  same  kind,  which  contains  more  particulars  about 
the  military  science  of  that  time,  was  written  by  his  con- 
temporary the  knight  Hajek  of  Hodetin.  Venceslav 
"Wilcxek  of  Czenow,  an  experienced  commander,  wrote,  in 
the  second  part  of  the  fifteenth  century,  a  strategic  work, 
which  has  oeen  recently  discovered,  and  which  throws 
great  light  on  the  tactics  of  the  Hussites;  but  it  contains  nu- 
merous technical  expressions,  now  entirely  obsolete,  which 
often  render  the  work  unintelligible.  The  national  history  was 
however  not  cultivated  in  a  manner  as  it  would  have  been 
desirable  on  account  of  the  great  events  which  took  place  in 
Bohemia  during  that  period.  A  collection  of  the  histories  of 
that  time  was  published  by  Palacky,  in  his  *  Scr  iptores  Rerum 
Bohem.,*  Prague,  1829.  A  great  deal  of  very  interesting 
information  on  the  geography  of  several  countries,  as  well 
as  the  manners  and  customs  of  that  period,  is  contained  in 
the  following  travels  : — Baron  Albrecht  Kostkaof  Postupic, 
to  France,  1464;  Baron  Leon  of  Rosmittal,  over  Europe, 
1469  ;  the  Bohemian  brother  (a  member  of  a  sect  of  the 
Hussites)  Martin  Kabatnik,  to  the  East  and  Egypt,  1491 ; 
and  of  Baron  John  Lobkowitz,  to  Palestine,  1493.  Among 
the  political  works  of  that  period  the  most  remarkable  are 
■^  of  the  governor  of  Moravia  Baron  Ctibor»  of  Cimborg 


and  Tobitcbow  (died  in  1494),  which  are  charaeterbed  by 
great  talent  and  powerful  eloquence ;  and  that  of  the  knight 
Victorin  Cornelius  of  Visehrmd,  the  eloquence  and  pre- 
cision of  whose  style  almost  equals  the  best  writers  of  an- 
tiquity. The  *  Art  of  Governing,'  bv  P^ul  Zidek,  canon  of 
Prague,  dedicated  to  King  George  Podiebrod,  is  a  composi- 
tion of  superior  merit,  as  well  as  his  great  encydopMical 
work.  There  are  also  many  works  on  various  braoohea  of 
economy,  and  other  similar  subjects,  t>elonging  to  this 
period. 

The  period  finom  1520  to  1620  is  called  by  the  Bohemians 
the  golden  age  of  their  literature,  and  indeed  science, 
literature,  and  art  were  cultivated  in  Bohemia  during 
that  period  with  much  success.  Public  instruction  in 
Bohemia  was  in  a  more  flourishing  state  than  in  other 
countries.  Prague  alone  contained,  besides  three  univer- 
sities, sixteen  educational  institutes,  among  which  there 
were  several  for  girls;  and  parochial  as  well  as  higher 
schools  were  established  over  all  the  country.  The  Bohe- 
mian language  attained  its  perfection,  and  the  number  of 
works  of  every  description  published  in  that  language  in- 
creased very  j^reatly.  But  notwithstanding  this  universal 
diffusion  of  m formation,  and  the  great  number  of  native 
works  produced  at  that  period,  few  of  them  are  of  supenor 
merit.  Not  a  single  native  has  distinguished  himself  in 
science,  although  Kepler  and  Tycho  Brahe  had  for  some 
time  the  care  of  the  observatory  of  Prague. 

No  truly  great  poetical  genius  appeared  in  Bohemia 
during  this  period.  George  Streyc  translated  the  Psalms, 
and  Symon  Lemnicki,  of  Budecx,  was  the  poet-laureate  of  the 
emperor  Rudolph  H.  Oratory  however  acquired  during  the 
same  period  an  eminent  degree  of  perfection,  and  the  few 
productions  of  that  description  which  have  reached  us  make 
us  regret  the  loss  of  the  remainder.  The '  Memoirs*  of 
Baron  Charles  of  Zerotin,  governor  of  Moravia  (1574- 
16141,  and  his  'Bohemian  Letters,'  are  still  patterns  of 
a  finished  epistolarv  style.  The  next  celebrated  biato> 
rian  of  that  period  is  Venceslav  Hajek,  of  Lubocxan 
(died  in  1553),  but  his  *  Chronicle  of  Bohemia '  is  rather  an 
historical  romance  than  a  trustworthy  history.  Consider- 
able merit  is  displayed  by  the  followitig  historians,  whose 
works  still  remain  in  manuscript  :~Bartosz  of  Prague, 
public  notary  (died  in  1544),  who  depicted  in  glowing 
colours  the  religious  disturbances  of  Bohemia  in  )  524 ;  and 
Sixtus  of  Ottersdorf,  chancellor  of  the  old  city  of  Prague 
(died  in  1583),  who  gives  a  very  circumstantial  account  of  the 
events  that  brought  about  the  celebrated  bloody  diet  of  1547. 
John  Blahoslav  (died  in  1 521),  the  author  of  a  history  of  the 
Bohemian  brethren  ;  the  anonymous  author  of  a  Universal 
History,  of  which  only  the  first  volume,  preserved  at  Stock- 
holm in  Sweden  in  MS.,  is  extant ;  and  finally  Vaclav  of  Brze- 
zan,  an  excellent  genealogist  and  biofpapher,  whose  works  are 
distinguished  by  clearness  of  exposition,  brevity  of  st vie,  and 
deep  research.  Among  the  historians  of  that  perioa  whose 
works  were  printed  were,  Daniel  Adam  of  Veleslavin,  an  in- 
dustrious and  patriotic  writer;  and  the  Pole  Paproeki,  who 
wrote  an  account  of  the  noble  families  of  Bohemia  and 
Moravia.  Valuable  materials  are  furnished  by  the  travels 
and  adventures  in  the  East  of  the  knight  UlricK  preibct  of 
Wlkanowa,  1546;  as  well  as  by  the  travels  of  Mitrovic, 
1599;  and  those  of  Christopher  Harant  of  Falzic,  1600. 
The  other  remarkable  authors  of  that  period  are,  Nicholas 
Konac  of  Hodislav  (died  in  1546)  one  of  the  superior  judges 
of  the  country ;  the  bishop  of  the  Bohemian  brethren,  John 
Augustus  (died  in  1572),  the  cathedral  canon  of  Prague; 
Thomas  Bavorowski,  an  eloquent  preacher  (died  about 
1560);  the  senator  of  Prague,  Paul  Koldin  (died  in 
1589);  the  linguist  Mathias  Benesowsky  (died  in  1587); 
the  eminent  classical  scholar  Abraham  of  Ginterod ;  the 
justice  baron  of  Budova  (died  in  1621);  and  the  two  dis- 
tinguished religious  writers,  Martinus  Philadelphus  Zamr»- 
ky  (died  in  1592),  and  Gallus  Zalansky  (died  in  1620). 
Perhaps  the  most  remarkable  nroduction  of  that  period  is 
the  Bible  of  Kralic  Baron  John  Zerotin  assembled  in  his 
castle  of  Kralic,  situated  in  Moravia,  eight  of  the  mo»t 
learned  men  of  the  Bohemian  brethren,  who,  in  the  course 
of  fifteen  years,  made  a  new  version  of  the  Scriptures  from 
the  original  tongues,  with  a  commentary:  the  work  was 
published  in  six  4to.  volumes,  1579-1594.  No  nation 
at  that  time  could  boast  of  a  similar  work.  The  Bible  of 
Kralic  was  always  considered  a  pattern  of  a  pure,  elegmoi, 
and  correct  style:  its  merits  were  even  admitted  by  en- 
I  lightened  Jesuits*  and  it  is  atndiad  now  by  all  thoM  who 
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vTsh  to  write  the  Bohemian  language  with  purity  and  cor- 
rcctneis. 

A  melancholy  period  for  the  language  and  literature  of 
Bohemia  began  with  the  Thirty  Years'  War,  and  particu- 
larly from  the  battle  of  Weisenberg,  when  the  Palatine  of 
the  Rhine,  who  was  elected  king  of  Bohemia  by  the  Pro- 
testant party,  was  defeated  by  the  Imperialists;    and  the 
rapidity  with  which  Bohemia  fell  from  a  high  degree  of 
civilization  into  an  almost  barbarous  state  is  unexampled 
in    history.     The  most   distinguished  individuals  of  the 
nation  perished  either  on  the  scaffold,  or  on  the  field  of  battle, 
or  from  pestilence.    Others  who  were  distinguished  for 
talent  and  superior  education  left  the  country;   first  the 
clergy  and  the  teachers,  then  the  burghers,  and  finally  the 
nobles.    The  places  of  those  exiles  could  not  be  easily  sup- 
plied, and  the  want  of  able  men  was  particularly  felt  in  the 
schools,  which  were  provided  with  teachers  who  either  dis- 
tioguished  themselves  by  their  zeal  for  the  dominant  party, 
or  were  employed  only  for  want  of  better.     Crowds  of 
Spanish,  Italian,  Belgian,  and  Irish  adventurers  flocked  to 
Bohemia,   and   became  principal   landowners,    occupying 
public  places,  and  giving  the  tone  to  society.     The  Bo* 
liemian    nationality  was   morally   destroyed.      A    native 
Bohemian  was,  according  to  the  new  order  of  things,  syno- 
nymous with  rebel  and  heretic.    Many  natives,  in  order 
to    avoid    suspicion,    renounced    their    nation,    German- 
ised their  Bonemian    names,  and  feigned  a  foreign  ori- 
gin.   The    emissaries   of   the    Jesuits,    who    ruled    the 
country,  accompanied  by  soldiers,  visited  every  house  in 
order  to  take  away  and  to  destroy  all  books  suspected  of 
heresy.     As  it  was  an  admitted  principle  that  all  books 
written  from  141 4  to  1625  might  be  heterodoxical,  it  was  no 
wonder  that  the  emissaries,  who  did  not  make  a  scrupulous 
examination  amongst  so  great  a  number,  and  chiefly  their 
companions  the  soldiers,  committed  all  Bohemian  works 
to  the  flames.    Some  enlightened  Jesuits,  as  Balbinus,  pro- 
tested in  vain  against  this  barbarous  persecution,  which  was 
continued  till  about  the  middle  of  the  eighteenth  century. 
The  Jesuit  Anthony  Kenios,  who  died  in  1760,  boasted  of 
having  burnt  about  sixty  thousand  books.   It  is  indeed  asto- 
nishing that,  notwithstanding  this  destruction,  there  are  any 
monuments  of  old  Bohemian  literature  extant.    A  mental 
darkness  spread  over  the  country  was  a  natural  consequence 
of  those  proceedings.     There  were  still    however   some 
able     writers,   who    had    received    their    education   pre- 
viously to  the  beginning  of  the  Thirty  Years'  War.    Count 
Slavata,  who  died  in  1658,  wrote  in  Bohemian  a  history  of 
his  own  time,  in  fifteen  volumes  in  folio:  this  work  has  not 
been  printed.    The  exile  Paul  Skal  of  Zhor  wrote  from 
1620  to  1642,  first  at  Liibeck,  then  at  Freyberg  in  Saxony, 
a  Universal  Ecclesiastical  History,  in  ten  large  folios,  filled 
with  a  small  hand-writing.    This  work  also  is  still  in  manu- 
script ;  it  contains  much  important  information  about  the 
ecclesiastical  affairs  of  Bohemia  up  to  the  year  1 624.  Amos 
Comenius,  the  last  bishop  of  the  Bohemian*  brethren  in  his 
country,  was  also  the  last  ornament  of  the  national  litera- 
ture. 

The  emperor  Joseph  II.,  by  the  decrees  of  1 774  and  1784, 
ordered  the  introduction  of  the  German  language  into  all 
the  schools  of  Bohemia,  and  the  inhabitants  were  no  longer 
permitted  to  learn  in  their  national  language  anything  ex- 
cept reading,  writing,  the  catechism,  and  the  elements  of 
arithmetic  This  was  a  severe  blow  to  the  Bohemian  lan- 
guage and  literature,  and  the  more  dangerous  as  the  decrees 
promoted  real  information,  though  they  established  the  supe- 
riority of  German  over  Bohemian  civilization  by  introducing 
the  exclusive  use  of  the  German  language  in  all  matters 
of  administration.  Yet  this  measure  appears  to  have 
awakened  the  slumbering  energies  of  the  nation,  and 
to  have  stimulated  it  to  new  exertions.  The  first 
man  wbo  raised  his  voice  in  behalf  of  tho  nation- 
ality of  hid  country  was  General  Count  Francis  Kin- 
sky,  who  rendered  great  services  to  the  military  organi- 
zation of  Austria,  and  to  the  civilization  in  Bohemia.  He 
advocated  the  cause  of  Bohemian  nationality  in  a  work 
written  in  German  in  1774;  *  Recollections  on  an  import- 
ant subject*  His  example  was  followed  in  1775  by  Pelzel, 
the  author  of  an  excellent  history  of  bis  country  in  the 
national  language.  In  1779  the  government  found  it 
necessary  to  recommend  instruction  in  the  Bohemian  lan- 
guage in  the  superior  military  schools.  The  awakened 
inlellect  of  the  nation,  promoted  by  the  improved  system  of 
public  education,  began  to  exercise  a  salutary  influence  on 


the  stndy  of  the  national  language  and  on  its  literature ; 
new  original  compositions  were  written ;  foreign  works  oi 
merit  were  translated  ;  and  many  valuable  monuments  of 
the  antient  literature  were  brought  to  light.  The  follow- 
ing individuals  also  distinguished  themselves  in  the  noble 
work  of  regenerating  their  national  literature:  Franz 
Faustus  Prochazka,  a  Pauline  monk,  1792-1804;  Wac- 
law  Kramerus  (died  in  1808),  who  published  many 
excellent  popular  works ;  Albert  Vincent  Parizek  (died  in 
1823),  who  composed  and  translated  many  valuable  works 
for  schools  and  the  use  of  children  ;  and  particularly  Joseph 
Dobrowsky,  who  is  justly  considered  the  patriarch  of  Sla- 
vonian literature  in  modern  times,  not  only  by  his  own 
countrymen,  but  by  the  scholars  of  all  other  nations  of  that 
race.  He  was  born  of  Bohemian  parents  at  Gyomar  in 
Hungary,  in  1753,  and  entered  the  church  in  1772,  after 
having  received  an  excellent  classical  education.  He  con- 
tinued his  theological  study  at  Prague,  and  became  about 
1776  rector  of  the  seminary  of  Olmiitz.  He  soon  however 
left  that  place,  and  became  tutor  in  the  family  of  Count 
Nostitz.  He  settled  after  that  time  at  Prasue,  and  the 
study  of  Slavonian  became  his  passion  and  the  object  of 
his  life.  He  was  noticed  by  the  first  families  of  the  countiy, 
who  wished  to  attract  him  to  their  circle ;  but  Dobrowsky, 
fond  of  independence,  was  rarely  induced  to  receive  any 
assistance.  His  habits  were  of  the  utmost  simplicity,  and 
he  travelled  a  great  deal  about  the  country  on  foot,  visiting 
the  most  remote  corners,  in  order  to  observe  any  antient 
ruin  or  monument,  or  place  remarkable  for  any  historical 
event;  and  to  collect  at  the  same  time  the  remains  of 
national  language  and  history,  preserved  in  the  local  songs 
and  traditions.  Having  acquired  a  considerable  reputation 
in  bis  country,  supported  by  some  powerful  friends,  he 
made  a  journey  to  Sweden  in  1 792,  in  order  to  examine  the 
manuscripts  which  were  carried  from  Bohemia  by  the 
Swedes  during  the  Thirty  Years'  War.  He  returned  fVom 
that  country  by  St.  Petersburg  and  Moscow,  where  he 
examined  the  collections  of  Slavonian  manuscripts.  In 
1796  he  published  an  account  of  his  literary  researches 
made  during  these  travels.  In  order  to  restore  his  health 
he  went  to  reside  in  a  country-house  of  his  former  pupil 
Nostitz,  and  during  that  time  studied  botany  with  so  much 
success,  that  he  was  able  to  write  a  very  clever  botanical 
dissertation.  Universally  beloved  on  account  of  his  great 
learning  and  the  simplicity  and  honesty  of  his  character,  he 
spent  his  life  among  his  friends,  constantly  engaged  in  the 
pursuit  of  his  favourite  studies,  and  he  kept  up  a  learned 
correspondence  with  several  of  the  most  eminent  scholars  of 
his  time.  He  died  at  Vienna  in  1827,  in  the  78th  year  of 
his  age.  He  left  a  great  number  of  works,  chiefly  on  Sla- 
vonian subjects,  the  most  important  of  which  are,  a  '  His- 
tory of  the  Bohemian  Language  and  Literature,'  last  edition, 
Prague,  1818;  'Slavina,  a  message  from  Bohemia  to  all 
the  Slavonian  nations,'  containing  a  collection  of  treatises  on 
Slavonian  subjects ;  on  Cyrillus  and  Methodius,  the  apostles 
of  the  Slavonian  nation,  &o. :  the  number  of  his  works  on 
different  subjects  is  about  forty. 

Francis  Tomsa  (died  in  1814)  was  the  author  of  some  ex- 
cellent grammars,  and  several  valuable  works  for  popular  in- 
struction. There  were  also  Waclaw  Stach,  John  Rulik,  the 
brothers  Tham,  and  several  others.  This  literary  movement 
was  shared  by  the  Slovaks  of  Hungary,  who  use  the  Bohe- 
mian language ;  and  the  principal  writers  among  them  wbo 
may  claim  merit  for  their  services  to  the  national  language 
and  literature  are  Leski,  Rybay,  Tablic,  Palkowic,  and 
Roznay. 

The  labours  of  the  authors  who  have  been  enumerated, 
were  chiefly  directed  to  promote  education  and  the  national 
language,  and  were  confined  to  prose.  But  the  learned  cler- 
gyman Anthony  Puchmayer  attempted  (1795),  with  consi- 
derable success,  to  revive  the  poetry  of  Bohemia,  and  he  also 
made  his  countrymen  acquainted  with  the  cognate  litera- 
tures of  Poland  and  Russia.  The  example  was  followed  by 
others,  and  amongst  them  chiefly  by  the  brothers  Albert 
and  John  Negedly,  Joseph  Rautin,  kranz,  Francis  Step- 
niscka,  Sebast  Hnewkowsky,  Francis  Swoboda,  &c.,  but 
particularly  Joseph  Jungman,  professor  in  the  university 
of  Prague.  The  persevering  efforts  of  these  patriotic 
writers  were  however,  for  a  long  time,  unproductive  of  any 
important  result,  as  the  nobility  and  the  greater  part  of 
the  more  educated  classes  had  become  complete  strangers 
to  the  language  of  their  forefathers.  They  had  therefore 
to  contend  with  great  diflSculties ;  and  it  is  owing  only  to 
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tbeir  unwearied  exertions,  assisted  by  some  fortunate  cir^ 
cuuQjttances,  that  the  national  literature  of  Bohemia  hegins 
OnailjT  to  assume  a  steady  progress  in  its  own  country.  The 
year  1618  may  be  considered  as  opening  a  new  sera  for 
Bohemian  literature,  by  the  publication  of  the  antient  na- 
tional poems,  contained  in  the  '  Kraledworsky*  manuscript, 
which  has  been  already  mentioned,  and  which  producea  a 
powerful  effect  on  the  literature  of  Bohemia.  The  estab- 
lishtiient  of  a  national  museum  at  Prague,  by  Count  Kol- 
vrat  in  1829,  has  exercised  a  most  salutary  influence  on  the 
progress  of  the  natioual  intellect.  Several  decrees  of  the 
government,  published  in  1816-1818,  recommended  the 
study  of  the  Bohemian  language  in  the  gymnasia  of  the 
country;  but  thc^e  d6crees  wore  annulled  in  1821.  Since 
that  time,  the  language  and  literature  of  Bohemia  have 
been  advancing  with  great  rapidity.  A  scientific  termino- 
logy for  all  the  branches  of  human  knowledge,  and  which  the 
western  languages  of  Europe  have  chiefly  derived  from  the 
Greek,  was  created  from  pure  Slavonic  roots  ;  and  the  merit 
of  this  difficult  task  belongs  to  the  professors  of  the  university 
of  Prague,  Joseph  Jungman  and  John  Presl.  The  poetical 
diction  was  much  improved  by  the  study  of  the  Kraledworsky 
manuscript,  and  the  successful  imitation  of  its  metre,  an 
improvement  which  is  mainly  due  to  the  efforts  of  the  his- 
torian Palaly,  Schaffarik,  and  Hanka,  the  most  eminent 
Slavonian  scholars  of  their  time.  Many  alterations  in  the 
Bohemian  orthography  were  introduced  according  to  a  plan 
recommended  by  Dobrowsky.  This  innovation  was  however 
strongly  opposed  by  several  zealous  partisans  of  the  ant  ent 
orthography,  and  particularly  by  the  professors  of  the  Bo- 
hemian language,  Ncgedly  at  Prague,  and  Palkouic  at 
Presburg.  This  difference,  although  relating  to  a  subject 
of  minor  importance,  created  a  violent  dispute.  Ti^e  advo- 
cates of  the  new  orthography  were  accused  by  their  oppo- 
nents of  promoting  innovations  dangerous  to  religion  and 
morality  ;  and  the  study  of  the  other  Slavonian  dialects 
was  considered  by  some  as  implying  a  political  tendency  to 
the  interest  of  Russia.  Fortunately  tnese  absurd  accusa- 
tions vanished  before  the  good  sense  of  the  public  and  of 
the  government,  and  the  Bohemian  literature  has  continued 
to  advance  in  its  development,  and  to  increase  in  popularity 
among  all  classes. 

The  following  is  a  brief  notice  of  recent  Bohemian  au- 
thors:— FranTjia  Vladislaw  Celakowsky,  bom  in  1799,  pos- 
se<»ses  a  viirurous  and  highly  cultivated  talent,  original  and 
thoiouijhly  national.  His  principal  works  are: — 'Various 
Poems,*  Prague,  2nd  edition,  1830;  'Echo  of  Russian 
Suni^s,'  ibid.,  1829;  *  Echo  of  Bohemian  Sonj^s,*  ibid.,  1830. 
His  productions  are  considejed  equal  in  merit  to  the  best 
poetical  compositions  of  modern  times.  Vaclaw  Klicpera, 
born  in  1792.  has  composed  more  than  thirty  dramatic  works, 
of  which  several  have  obtained  great  success. 

John  Kollar,  born  in  1 793,  of  a  Slavonian  family  in  Transyl- 
vania, received  his  preparatory  education  in  his  native  land. 
In  1817  he  went  to  study  divinity  at  the  university  of  Jena, 
where  he  became  passionately  attached  to  the  daughter  of  a 
clergyman.  This  love  inspired  his  rouse,  and  in  his 
•  Sla^y  Dczera*  (the  daughter  of  glon).  'Ofcn.  1824),  he  ex- 
pressed his  feelings  for  his  beloved  Miiia,  whom  circum- 
stances permitted  him  to  marry  only  In  18.35.  This  pro- 
duction, which  established  his  reputation  as  the  first  poet  in 
the  Bohemian  language,  comprises  150  sonnets,  of  which 
many  contam  the  description  of  his  love,  whilst  in  others 
he  deplores  the  fall  of  several  Slavonian  nations  which  had 
once  occupied  the  shores  of  the  Baltic  and  the  banks  of  the 
Kibe.  Many  of  these  sonnets  may  be  compared  with  those  of 
Pctrarea,  and  it  in  admitted  that  he  has  created  a  new 
{poetical  language  for  the  Bohemians.  In  1832  these  sonnets 
were  republished,  with  the  addition  of  new  ones,  which  de- 
scribe the  Slavonian  heaven  and  the  deeds  of  the  Slavonian 
heroes  received  into  it,  while  others  depict  the  Slavonian 
hell,  the  abode  of  the  unworthy  Slavonians  and  of  the  ene- 
mies of  their  race.  A  great  knowledge  of  the  Slavonian 
history  is  displayed  in  these  compositions,  but  this  very 
circumstance  renders  them  on  the  whole  cold  and  pro- 
saic, notwithstanding  many  beautiful  passiiges.  He  has 
also  published  a  collection  of  minor  poems  and  songs. 
In  1819  he  became  clergyman  to  a  newly  created  Sla- 
vonian Protestant  congregation  at  Pesth,  and  the  great 
difnculties  with  which  he  had  to  struggle  in  the  dis- 
charge of  his  duty  are  said  to  have  changed  the  animated 
I  net  into  a  serious  and  even  morose  person.  The  collection 
of  sermons  which  he  had  preached  before  his  congregation, 


and  which  he  published  in  1831,  display  profound  piety 
and  an  extraonlinary  knowledge  of  the  human  heart,  u% 
well  as  great  beauty  of  language.  He  has  paid  much 
attention  to  the  schools  of  his  parish,  and  compoM^d  ^«>mc 
books  for  their  u^e.  Kollar  occupies  also  a  distinguish'  'I 
place  among  Slavonian  philologers  and  histoiians.  He 
IS  the  author  of  '  Dobre  wlasnosti  narodu  SluvansUd'/ 
i.e.  'the  good  qualities  of  the  Slavonian  nation.'  Pciili. 
1821,  and  of  Researches  on  the  names  and  antiqiiitp.-^ 
of  the  Slavonian  nation  and  its  branches.  He  has  render*  fJ 
great  service  to  Slavonian  literature  by  his  collectiuii  <f 
the  national  songs  of  the  Slovaks  of  the  Car)  aihian  moun- 
tains. Kollar  IS  one  of  those  who  have  perceived  il  •.• 
necessity  of  an  understanding  among  all  Slavonian  echolw  -. 
in  order  to  promote  by  their  united  elTorts  the  progrt'v>  .  f 
their  literature,  and  he  made  an  appeal  to  them  for  tL.t 
object  in  his  work,  in  1828.  *  O  wzajiraiiosti  Slowj..!.,' 
on  the  reciprocity  of  the  Slavonians.  Kollar*s  merits  us  :i 
Slavonian  scholar  uic  universally  acknowledged,  and  he  i> 
continuing  his  labours  with  the  greatest  success. 

J.Lauger,  born  in  1806,  is  an  original  writer,  but  has  not 
had  suthcient  cultivation.  He  |ms  written  clevernatioi.nl 
eclogues  and  tales,  and  several  satirical  poems.  Char  It.  ^ 
Machacek,  bom  in  1799,  is  the  author  of  the  best  Boheu;: .;. 
comedy,  entitled  the  'Wooer;*  the  national  opera  owes  l.l..  - 
wise  to  him  the  great  improvement  which  it  has  rccenul 
since  1822.  Charles  Schneller,  a  popular  author,  wrote  the 
best  Bohemian  ballads,  publis>hed  in  2  vols..  1823-30.  J. 
N.  Stzepanck,  born  in  1783,  director  of  the  national  tbcatu* 
at  Prague,  is  the  creator  and  promoter  of  the  Bohenua.i 
theatre,  for  which  he  has  written  16  volumes  of  plays.  Vir.- 
cent  Zahradnin,  a  clergyman,  born  in  1790.  lias  dis::::> 
guished  himself  by  his  fables.  Tales  and  songs  have  l^nu 
written  by  Winare'cky,  Kamaryt,  Chmelensky,  Marek.  ar  I 
Swobada,  as  well  as  Magdalena  Retty,  and  the  nun  of  Sl. 
£lizabeth,  Maria  Antonia. 

Sfientific  subjects  have  been  treated  chiefly  by  J.  Pit -I, 
director  of  the  national  museum  at  Prague,  born  in  ir'.>:. 
who  has  published  several  works  on  different  branrhcs  of 
natural  philosophy:  works  of  a  similar  description  ha%»* 
also  been  published  by  Charles  Schadek  and  ProfLJ.  ..r 
Albert  Sedlacek.  Eminent  service  has  been  rendered  t 
the  national  language  by  Joseph  Jungman,  nrofesM>r  cf 
the  university  of  Prague,  by  his  great  critical  dictionar}  ^  r 
the  Bohemian  language,  on  which  he  was  occupied  nJ.  .c 
than  thirty  years;  he  has  published  also  *  Slovestnost,*  t.. 

*  literature.'  Prague,  1820 ;  a  history  of  the  Bohemian  littr.,- 
ture,  in  1825;  besides  many  other  compositions  of  less  imjxirt- 
ance.  Francis  Palacky.  born  in  1798,  is  now  one  of  the  mo  • 
accomplished  writers  of  Bohemia ;  he  has  published  sever.  . 
works  on  literary  subjects,  and  made  a  particular  stud\  .  f 
the  national  history.  The  states  of  Bohemia  oommissii'ni  * 
him  to  write  a  complete  history  of  Bohemia,  and  settled  oi. 
him  a  pension  for  life,  in  order  to  enable  him  to  devote  hiiu- 
self  entirely  to  the  task :  for  that  purpose  he  made  extensiv.- 
researches  not  only  in  his  own  country,  but  even  abron.l. 
and  particularly  in  the  archives  of  Italy.  The  result  of  1.  - 
labours  is  a  history  of  Bohemia,  in  German,  of  which  tw 
volumes,  already  published  at  Prague,  bring  it  down  t« 
the  extinction  of  the  national  dynasty  of  the  Przcmjsta-.'... 
1306.  It  is  founded  on  original  documents  chieU\  i. 
manuscript. 

We  shall  conclude  with  a  short  notice  of  the  most  ceTt 
brated  Slavonian  living  scholar,  Paul  Joseph  Schaf!iiric.  bo:  . 
in  1795,  in  Northern  Hungary.    After  having  gon«  thr.  u^ 
his   preparatory  studies  in  his  native  land,  he  compK'  ^  . 
them  at  the  university  of  Jena,  where  he  applied  him^c. 
to  divinity,  metaphysics,  general  literature,  and  natural  p?,- 
losophy.      His  first  work  was  a  collection  of  the  natuu  .. 
Slangs  of  the  Slovacks  (Sla\onians  of  Northern  Hunuan  i. 
published  in  1819.     He  also  translated  into  Bohemian  t't,.- 

•  Clouds*  of  Aristophanes,  and  •  Maria  Stuart'  of  SchiiK-.. 
After  his  return   to  Hungary  he  diligently  continued   h  * 
Slavonian    studies,   and  was  appointed    professor  in    an  I 
director  of  the  Non-united  Greek  gymnasium  at  NcwKik, 
established  by  the  Austrian   government  for   its  Ser\u 
subjects.     He  resigned  however,  in  1823,  the  direction  . 
that  school;  but  he  retained  the  professorship  till    l^: 
His  residence  in  that  place  afforded  him  ample  opjHjriu- 
nilies  for  the  study  of  the  dialects  of  the  Southern  S;-- 
vonians,  Servians,  Croatian s,  and  Bulgarians,  the  result  ».i' 
which  was  his  hislorico-critical  researches  on  those  dia!e»  i 
which  appeared  in  1833,  at  Pesth,  in  Gennan.  under  the  luJc 
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some  education  in  the  gymnasium  at  Cariovttx  in  Hungary ; 
and  after  havinz  spent  the  early  part  of  his  life  among 
Tory  agitated  and  trying  circumstances,  which  have  perhaps 
contributed  to  develop  his  poetical  genius,  be  received 
assistance  from  the  Russian  government,  which  enabled 
him  to  devote  himself  to  literature.  He  composed  a  series 
of  lyrical  and  heroic  poems  on  subjects  taken  from  the 
history  of  the  Servian  insurrection  in  1804'r5.  These 
poems,  which  imitate  the  tone  of  the  songs  published  by  V. 
Stephanovich,  appeared  under  the  name  of  *  Serbianka,'  at 
Leipsig,  lB*i6,  in  4  volumes,  12mo.  He  alio  added  some 
new  poetry,  published  at  the  same  place  in  1826  and  1827. 
All  his  productions  are  characterised  by  a  bold  originality, 
warmth  of  feeling,  and  a  glowing  patriotism.  Having 
studied  for  some  time  at  the  university  of  Leipzig,  he  retired 
into  Montenegro,  where  the  metropolitan's  patronage  af- 
forded him  the  means  of  pursuing  literature.  He  collected 
there  the  national  songs  of  Montenegro  and  Herzegovia,  and 
wrote  a  history  of  Servia  during  the  years  1804-18 IS.  Both 
these  works  were  published  at  Leipzig  in  1837.  Among 
the  other  Servian  authors  we  may  mention  the  present  via- 
dika,  or  metropolitan,  of  Montenegro,  who  is  considered  to 
be  a  very  accomplished  poet.  Anna  Obrenovich,  niece  of 
Prince  Milosh,  tus  published  some  works,  original  and 
translations. 

Prince  Milosh  Obrenovich  has  done  much  for  promoting 
the  education  of  his  countrymen,  having  established  sixteen 
schools  for  the  training  of  teachers,  anif  founded  a  printing- 
office  at  Kragoyevatz,  the  place  of  his  residence.  The 
Austrian  government  pays  groat  attention  to  the  education 
of  its  Servian  subjects,  for  which  purpose  it  has  established 

fvmnasia  or  higher  schools  at  Karlovitz  and  Neusatz  in 
tungary.  There  are  now  Servian  printing  establishments, 
besides  that  of  Kragoyevatz,  at  Vienna,  Buda,  Venice,  and 
at  Cettigne,  the  residence  of  the  metropolitan  of  Monte- 
negro. 

A  society  for  the  promotion  of  Servian  literature  by  giving 
prizes  for  tbe^est  works  has  been  recently  established,  under 
the  name  of  the  '  Servian  Mother,'  and  a  periodical  is  pub- 
lished in  the  same  language. 

SLEAFORD.    [Lincolnshirb.] 

SLEEP,  the  periodical  repose  of  the  organs  of  the 
senses,  and  of  the  greater  number  of  the  intellectual  facul- 
ties and  voluntary  movements.  The  above  indeed  is  by 
no  means  a  satisfoctorv  definition ;  but  it  is,  as  with  life,  far 
easier  to  describe  its  phenomena  than  to  define  its  nature. 

True  sleep  is  peculiar  to  the  mammalia  and  to  birds ;  the 
lower  animals,  indeed,  rest  from  time  to  time,  and  withdraw 
themselves  from  the  external  world,  but  having  no  external 
evelids,  thev  cannot  exclude  all  influence  from  without 
Fish  conceal  themselves  behind  a  stone  or  near  the  bank  of 
a  river,  crocodiles  hide  themselves  in  the  mud.  and  tortoises 
creep  into  holes.  The  higher  animals  likewise  usually  seek 
out  some  place  of  retirement  to  sleep  in,  and  dispose 
themselves  in  a  posture  which  either  is  maintained  with 
little  muscular  effort,  or  is  favourable  to  the  preservation  of 
warmth. 

The  approach  of  sleep  is  announced  by  diminished  activity 
of  mind  and  loss  of  the  power  of  attention.  The  senses 
become  blunted  to  external  impressions,  and  we  feel  an 
unconquerable  desire  for  stillness  and  repose.  Our  ideas 
grow  more  confused,  our  sensations  more  obscure,  our  sight 
fuils  us.  and  if  our  ears  still  perceive  sounds,  they  are  in- 
distinct and  seem  as  though  distant  The  eyelids  close, 
the  joints  relax,  we  instinctively  assume  an  easy  position, 
and  fall  into  a  sleep,  which  at  first  is  deep,  then  soft  and 
gentle,  and  becomes  gradually  less  sound  as  the  time  for 
waking  approaches. 

Physiologists  are  accustomed  to  distinguish  what  are 
termed  the  organie  or  vegetative  from  the  animal  properties 
of  living  beings.  By  the  former  are  understood  develop- 
ment, growth,  excitability,  &&,  those  powers  in  short  which 
are  common  to  plants  and  animals;  by  the  latter,  those 
properties  which  are  peculiar  to  animals,  such  as  sensation 
and  voluntai^  motion.  During  sleep  the  organs  of  vegeta- 
tive life  oontmue  to  discharge  their  functions  with  scarcely 
less  activity  than  in  the  waking  state.  Their  repose  is 
independent  of  sleep,  and  occurs  at  very  different  times.  The 
heart  rests  between  each  pulsation,  the  muscles  of  expira- 
tion and  inspiration  are  in  a  state  of  alternate  action  and 
repose,  and  the  peristaltic  motions  of  the  intestines  have 
their  distinct  periods  of  remission.  The  pulse  and  respira- 
tion bowe?er  become  slower  during  sleep,  and  digestion 


seems  to  go  on  then  less  perfectly  than  in  (he  waking  state. 
The  temperature  of  the  body  sinks  during  sleep,  owing  to 
diminished  nervous  energy,  and  to  the  same  cause  msy  be 
ascribed  the  increased  susceptibility  of  persons  to  rheuma- 
tism and  other  effects  of  cold  when  asleep. 

Not  only  ara  the  functions  of  organic  life  little  affected 
by  sleep,  but  even  those  of  animal  life  are  not  in  a  state  of 
complete  repose.  It  would  not  be  possible  to  make  a  dead 
body  remain  in  those  postures  which  we  assume  when 
asleep,  and  our  eyelids  are  not  closed  except  by  muscular 
action.  Some  animals  sleep  standing,  as  the  horse ;  b;rds 
do  so  also,  sometimes  standing  on  one  leg.  When  ver> 
weary,  we  sleep  even  in  the  most  constrained  positions : 
soldiers  have  been  known  to  sleep  while  msrching,  posti- 
lions on  horsebask,  and  fiddlers  at  a  fair  have  continued  tu 
play  even  when  through  weariness  they  had  fallen  asleep. 
The  numerous  instances  of  somnambulism  on  record  shew 
how  high  a  degree  of  activity  of  the  animal  •functions  h 
compatible  with  sleep.  For  remarks  on  this  subject  how- 
ever, as  well  as  on  the  condition  of  the  senses  during  ileefi, 
we  refer  to  the  article  Dreams. 

Animals  in  general  require  less  sleep  than  man ;  thus, 
for  instance,  four  hours  are  sufficient  for  the  hone.  Thow 
animals  whose  blood  circulates  very  rapidly,  whose  motiotts 
are  peculiarly  energetic,  and  their  senses  very  acute,  usually 
sleep  more  lightly,  and  for  a  shorter  time  than  others.  Tli<* 
timid  herbivorous  animals  sleep  less,  and  less  profoundly 
than  the  bolder  carnivore.  In  man  the  want  of  sleep  varies 
at  different  ages ;  the  new-bom  infant  sleeps  almost  conti- 
nually, while  persons  in  middle  life  can  do  with  less  sleep 
than  children  or  very  old  persons,  and  women  require  le^t 
sleep  than  men.  From  six  to  eight  hours  a-day  are  u^ual!r 
passed  in  sleep,  but  habit  exercises  a  great  influence  la 
determining  the  amount  of  repose  requirra.  John  Hunter 
and  Frederick  the  Great  did  not  sleep  for  more  than  (our 
hours  daily,  while  some  sluggish  ))ersons  spend  nearly  hj!f 
their  time  in  sleep.  In  extreme  old  age  much  sleep  yotnt^ 
times  becomes  necessary.  De  Moivre,  when  eighty- thr^ 
years  old,  was  awake  only  during  four  hours  out  of  i!.c 
twenty-four,  and  Thomas  Parr  towards  the  close  of  his  \.tc 
was  almost  constantly  asleep.  Children  sleep  very  soundl} , 
old  persons  are  easily  disturbed,  men  sleep  more  profoundh 
than  women,  and  sleep  is  always  rounder  after  considerabW 
weariness. 

There  are  some  conditions  which  fkvour  the  occurrence  of 
sleep.  Stout  and  full-blooded  Mrsons,  and  ihoae  of  an 
excitable  but  easily  exhausted  frame,  require  more  sleep 
than  such  as  are  thin,  or  who.  though  equally  excitable,  aiv 
more  energetic,  and  less  easily  tired.  Abundant  food  lo- 
duoes  sleepiness,  and  also  wine  and  other  stimulants.  A 
class  of  medicines  are  known  by  the  name  of  narcotics,  whofte 
peculiar  action  is  to  induce  sleep.  Ease  and  quiet  of  mind 
conduce  to  it,  but  the  weariness  of  hopeless  gnef  is  likewise 
followed  by  sleep.  Certain  external  causes  favour  sleep, 
such  as  the  warm  bath  or  friction  of  the  surface  of  the  bod}. 
Extreme  cold  is  a  powerful  and  most  dangerous  narcotic ;  it 
induces  a  sleep  from  which  there  is  no  waking.  Such  s 
sleep  it  was  which  nearly  proved  fatal  to  Dr.  Solander  when 
with  Sir  J.  Banks  in  Tierra  del  Fuego. 

We  have  not  yet  noticed  one  very  important  character  of 
s1eep--its  periodical  return  once  in  every  twenty-four  hourv 
The  idle  person  sleeps  as  well  as  the  diligent,  who  has  passed 
his  time  in  exerting  his  powers  of  mind  or  body.  Sleep 
usually  occurs  at  night-time,  and  we  are  awake  during  iU 
day,  but  the  day  may  become  the  time  for  sleep,  aud  nisht 
for  watching,  if  a  person*s  occupationa  so  require.  Man% 
animals  sleep  during  the  day,  and  watch  or  pursue  thcr 
prey  at  night  We  cannot  then  regard  the  periodical  return 
of  sleep  as  dependent  on  the  simple  alternation  of  day  and 
night  or  merely  as  the  result  of  bodily  &tigue,  since  it  » 
known  that  extreme  weariness  will  prevent  sleepL  Tu 
alternation  of  sleep  and  waking  is  essentially  connected  with 
something  in  the  nature  of  animals,  to  which  there  art 
many  analogies.  The  succession  of  the  seasons  and  of  day 
and  night,  the  ebb  aud  flow  of  the  sea,  the  daily  vartatiutu 
in  the  electricity  of  the  air,  in  the  rise  and  fall  of  the  baro- 
meter, and  the  regular  declination  of  the  magnetic  ncedW 
eastward  and  westward,  at  different  hours,  illustrate  \ae 
same  law  of  periodical  action  which  is  displayed  in  the 
unvarving  alternation  of  sleep  and  waking.  '  We  nuy,* 
says  Aofessor  Miiller,  one  of  the  most  eminent  physiolosi»t« 
of  the  present  day, '  regard  sleep  and  the  waking  state  as 
the  result  of  a  species  of  antagonism  between  the  orga&w 
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and  the  animal  lifn,  in  which  the  animal  functions,  governed 
by  the  mind,  become  free  to  act,  while  at  other  tiroes  they 
■re  repressed  by  the  orf^anic  force  acting  in  obedience  to  a 
law  of  creative  nature.  In  sleep,  when  the  animal  functions 
entirely  or  for  the  most  part  cease,  the  organic  processes 
are  almost  the  only  ones  which  continue,  and  daring  that 
state  even  the  organs  of  animal  life  are  rendered  capable  of 
renewed  action  by  the  organising  force  which  proceeds 
without  the  oonsoiousness  of  ihe  animal,  though  accordant 
with  a  well-constituted  plan  and  with  reason/ 

Little  need  be  said  of  the  uses  of  sleep.  *  Nature's  soft 
nurse,'  It  invigorates  body  and  mind  when  worn  out  by 
toil,  and  the  occurrence  of  sleep  in  the  course  of  a  disease  is 
one  of  the  most  favourable  signs  of  returning  health.  After 
a  night's  sleep  we  are  nearly  an  inch  taller  than  before; 
the  intervertebral  cartilages,  which  had  been  compressed  by 
bearing  the  weight  of  the  body  during  tbe  day,  having  re- 
gained their  natural  form  and  pronortions.  The  powers 
exhausted  by  our  intercourse  with  liie  external  world,  re- 
cover themselves  during  sleep,  and  our  senses  in  the 
morning  are  alive  to  all  impressions.  It  is  however  pre- 
eminently the  rest  of  the  brain,  which,  when  fatigued  by 
the  constant  action  of  the  mind,  becomes  incapable  of  con- 
tinuing that  action,  just  as  tbe  eye,  if  long  fixed  upon  one 
spot,  ceases  to  perceive  any  object  distinctly. 

Since  then  sleep  is  not  a  mere  torpor  of  the  system  in- 
duced by  fatigue,  long  watching,  or  any  external  cause,  but 
a  natural  state  whose  periodical  recurrence  is  essential  to 
tbe  harmonious  performance  of  our  functions,  it  need  excite 
in  us  no  surprise  to  find  that  in  certain  animals  this  condi- 
tion lasts  for  a  long  time,  even  for  months ;  and  that  in  it 
the  activity  of  the  organs  of  animal  life  is  suspended  more 
completely  than  in  diurnal  sleep.  To  this  state  the  name 
of 

Jf^inier  Sleep,  or  Hybernation,  is  applied.  Hybernation 
occurs  in  some  mammalia,  in  all  the  amphibia,  and  in  some 
of  the  molluscous  and  insect  tribes.  Biros  do  not  hybemate, 
and  the  vulgar  notion  with  reference  to  the  sleep  of  the  swal- 
low in  winter  is  erroneous.  Hybernation  is  either  perfect  or 
imperfect.  In  the  former,  of  which  the  marmot  affords  an 
instance,  the  lethargy  is  profound  and  undisturbed  by  any 
sense  of  thirst  or  hunger,  and  the  animals  do  not  awake 
until  the  period  of  sleep  is  completely  past.  In  the  latter, 
intervals  of  wakefulness  occur,  auring  which  the  creatures 
rouse  themselves  and  seek  for  food,  as  in  the  case  of  many 
insects  and  spiders,  also  the  hedgehog,  bat,  and  dormouse. 
The  time  during  which  hybernation  continues  varies  much. 
In  some  animads  it  lasts  for  four  months  only ;  in  others 
for  five  or  six;  but  almost  all  awake  either  in  March  or 
April.  The  situations  which  animals  select  for  hyberna- 
tion, and  the  position  in  which  they  await  it,  differ,  as 
might  be  expected,  in  accordance  with  their  various  habits, 
but  all  seem  to  subserve  one  great  purpose,  the  preservation 
of  a  moderate  and  equable  temperature.  Most  creatures 
hybernaCe  in  solitude,  but  some,  as  the  marmot,  pass  the 
winter  in  company. 

The  approach  of  winter  sleep  is  not  sudden,  but  it  comes 
on  gradually ;  the  activity  of  the  animals  diminishing  as  their 
sense  of  hunger  grows  less  keen.  In  some  animals,  as  in 
tbe  hedgehog,  a  diminution  or  total  loss  of  appetite  precedes 
hybema.iion  for  some  weeks.  When  hybernation  is  perfect, 
the  senses  become  so  completely  blunted,  that  severe  wounds 
and  electric  shocks  are  insufllcient  to  rouse  the  animal. 

The  phenomena  of  organic  life  go  on  far  more  sluggishly 
daring  hybernation  than  in  diurnal  sleep.  The  pulsations 
of  the  heart  sink  to  a  fourth  or  even  a  tenth  of  their  na- 
tural frequency.  The  respiration  becomes  slow,  intermits 
frequently  and  for  a  long  time,  or  even  becomes  altogether 
imperceptible.  An  animal  in  this  condition,  if  placed  in  a 
pneumatometer,  will  produce  no  change  in  the  air  which  it 
contains,  or  may  be  kept  for  a  considerable  time  in  irrespi- 
rable  gases  without  sustaining  any  inconvenience.  The 
temperature  of  the  body  depends  on  the  activity  with  which 
respiration  and  circulation  are  carried  on ;  hence  during  hy- 
bernation it  sinks  greatly,  and  in  some  animals  is  not  higher 
than  that  of  the  surrounding  atmosphere. 

Hybernation  is  not  mere  torpor  from  cold ;  all  animals 
may  be  benumbed  by  cold,  but  those  which  hybemate  are 
comparatively  few  in  number.  A  moderately  low  tempera- 
ture indeed  is  favourable  to  hybernation,  but  instinct 
teaches  the  animals  to  defend  themsAves  from  the  cold,  and 
their  death  results  fiom  exposure  to  its  severity.  Suspended 
animation  from  cold  is  a  morbid  state;  bybernation  and 
P.  C,  No.  1375. 


sleep  are  preceded  by  similar  phenomena,  and  both  termi- 
nate alike,  after  a  certain  time,  in  renewed  activity. 

If,  lastly,  we  inqnire  what  uses  are  answered  by  winter 
sleep,  we  shall  see  that  it  is  a  provision  for  the  maintenance 
of  life  at  a  season  when  those  animals  in  which  it  occurs 
would  be  unable  to  obtain  their  natural  food.  It  serves 
likewise  for  their  protection  against  a  degree  of  cold  to  which 
they  could  not  bear  to  be  exposed.  Nor  is  it  merely  against 
extreme  cold  that  annual  sleep  and  the  instinctive  prepara* 
tions  of  animals  for  that  condition  supply  a  defence,  but  ex- 
treme heat  is  followed  in  some  animals  by  a  lethar^sy  similar 
to  hybernation.  Thus  the  Tanrec,  or  rat  uf  Madagascar, 
sleeiM  during  the  height  of  summer.  Changes  in  the  sys- 
tem generally,  and  renewed  activity  of  the  various  func- 
tions, follow  hybernation,  as  they  do  diurnal  sleep.  It  would 
lead  us  into  discussions  beyond  our  limits,  if  we  were  to  ex- 
amine the  various  peculiarities  of  hybernating  animals,  or 
to  inquire  into  what  may  be  termed  the  proximate  cause  of 
annual  sleep. 

The  revolutions  of  the  seasons  produce  changes  in  plants 
not  unlike  those  which  we  have  just  noticed  in  hybernating 
animals.  There  is  however  a  still  closer  analogy  between 
diurnal  sleep  and  tbe  so-called 

Sieep  of  Plants,  a  condition  first  discovered  by  Linnsus 
to  be  general,  though  some  of  the  phenomena  had  long  been 
noted  in  the  tamannd-tree,  and  in  some  leguminous  plants 
with  pinnated  leaves,  natives  of  Egypt. 

The  attention  of  Linnoeus  was  called  to  this  phenomenon 
by  the  following  circumstance : — Having  sown  some  lotus 
seed,  he  watched  the  progress  of  the  plants,  and  at  length 
discovered  upon  one  of  them  two  flowers.  When  evening 
came,  he  could  not  find  the  flowers  again,  and  supposed  that 
some  one  had  plucked  them.  On  the  following  morning 
he  again  observed  them,  and  they  once  more  disappeared  at 
evening.  He  then  examined  the  plants  with  care,  and  saw 
that  at  evening  the  leaflets  had  approached  each  other,  and 
thus  concealed  the  flowers  from  view.  Struck  by  this  fact, 
he  took  a  lantern  in  his  hand  and  visited  his  flower-beds, 
when  to  his  surprise  he  found  the  appearance  of  all  things 
changed,  and  thus  discovered  the  sleep  of  plants. 

As  night  approaches,  flowers  close,  the  leaves  of  plants  be- 
come more  erect  and  fold  themselves  together,  while  vitaility 
seems  to  retire  from  the  periphery.  Thus  during  sleep  the 
leaves  of  the  sensitive-plant  lose  their  peculiar  sensibility, 
which  retires  to  the  petiole.  With  the  approach  of  night  too 
an  important  change  takes  place  in  the  functions  of  plants, 
for  instead  of  exhiuing  oxygen  and  absorbing  carbon  from 
the  atmosphere,  as  in  the  duy  time,  their  action  at  night  is 
directly  the  reverse. 

The  sleep  of  plants  usually  occurs  at  night  time,  owing 
to  the  withdrawal  of  the  stimulus  of  light,  to  which  they  are 
subjected  during  the  day.  The  experiments  of  De  Candolle 
indeed  have  proved  that  by  producing  artificial  day  and 
nivht  it  is  possible  to  change  the  time  for  the  sleep  and 
waking  of  plants.  There  must  however  be  some  cause  of 
sleep  more  intimately  connected  with  their  organism  than 
tbe  mere  withdrawal  of  light;  for  not  only  are  there  plants 
which,  like  certain  animals,  sleep  through  the  day  and  are 
awake  at  night,  but  it  has  been  ascertained  that  the  leaves 
of  plants  kept  constantly  in  the  dark  open  and  close  at  re- 
gular intervals,  as  during  sleep. 

Much  information  concerning  sleep  and  hyberaation  will 
be  found  in  Miiller's  '  Physiology,*  translated  by  Dr.  Baly, 
vol.  ii.,  p.  1410,  &c. ;  in  the  article  '  Hybernation,' by  Dr.  M. 
Hall,  in  tbe  *  Cyclopsedia  of  Anatomy  and  Physiology ;'  and 
in  the '  Dictionnaire  des  Sciences  Medicalesi'  under  the  word 
*  Sommeil.' 

SLEEP  OF  PLANTS.    [Sleep] 

SLEEP-WALKING.    [Somnambuusm.] 

SLESWICK.    [ScHLBswio.] 

SLIDE  (or  SLIDING)  RULE.  The sliding-rule  is  an 
instrument  for  the  mechanical  performance  of  addition  and 
subtraction,  which  is  converted  into  an  instrument  for  the 
mechanical  performance  of  multiplication  and  division  by 
the  use  of  logarithmic^  scales,  instead  of  scales  of  equal 
parts.  • 

This  instrument  has  been  greatly  undervalued  in  our 
country,  in  which  it  was  invented,  and  is  very  little  known 
on  the  Continent :  for  though  a  French  work  on  the  subject, 
published  in  1825,  which  is  followed  by  the  writer  of  a  very 
recent  mathematical  dictionary  in  tbe  same  language, 
assures  us  that  in  Eogland  the  sliding-rule  is  taught  at 
schools  at  the  same  time  with  the  letters  of  tbe  alpliabet. 
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w«  feel  safbr  in  tayitie  that  nine  Englinhmen  out  of  ten 
ould  not  know  what  the  inatrument  waa  for  if  they  saw  it, 
and  that  of  those  who  even  know  what  it  is  for,  not  one  in 
a  hundred  would  be  able  to  work  a  simple  question  by 
means  of  it.  For  a  few  shillings  most  persons  might  put 
into  their  pockets  some  hundred  times  as  mueh  power  of 
calculation  as  they  have  in  their  heads :  and  the  use  of  the 
instrument  is  attainable  without  any  knowledge  of  the  pro- 
perties of  logarithms,  on  which  its  principle  depends* 
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We  have  before  us  a  logarithmic  scale,  of  which  AB, 
called  the  ra(/ttM,  may  stand  for  the  lot;aritbm  of  10,  100, 
1000,  Stc. :  but  if  AB  should  be,  say  the  logarithm  of  100, 
then  Ac  is  that  of  20,  Ad  of  30,  and  so  on.  If  this  scale  he 
repeated  several  times,  beginning  again  at  B,  and  if  it  be 
also  large  enough  to  be  subdivided  to  a  greater  extent  than 
can  be  shown  in  the  diagram,  any  multiplication  can  be  ap- 
proximately performed  by  addition,  and  any  division  by  sub- 
traction ;  which  may  be  done  with  a  pair  of  compasses.  That 
is  to  say,  the  figures  of  the  product  may  be  found,  exactly  or 
approximately,  and  the  meaning  of  the  figures  must  be  set- 
tled from  the  known  character  of  the  result.  For  example, 
to  find  4  times  15* — First  let  AB  mean  the  logarithm  of  100, 
then  Aa  is  that  of  15:  next  let  AB  mean  the  logarithm  of 
10,  then  Atf  is  that  of  4.  Take  Aa  on  the  compasses,  and 
set  it  on  to  the  right  ote\  it  will  be  found  that  the  point  g 
is  attained,  directly  under  6.  But  4  times  15  must  be  tens ; 
therefore  60  is  meant,  or  4  X  15=60.  Next  to  divide  90  by 
45 :  from  AA  take  A^,  or  set  off  A^  from  k  towards  the 
left  The  point  c  will  be  attained,  under  2,  which  is  the  quo- 
tient. Next  to  find  7  times  5 ;  set  off  A/  from  h  towards 
the  right,  and  the  point  y  of  the  scale  following  B  will  be 
attained,  and  35  is  the  answer.  But  had  it  been  to  multi- 
ply 7  by  '5  or  5-tenths,  this  35  would  have  meant  3*5  or  3). 
Attempts  are  made  in  works  professing  to  explain  the  slid- 
ing-rule  to  give  rules  for  the  determination  of  the  character 
of  the  figures  in  the  answer,  bit  without  any  success.  It 
is  all  very  well  for  a  few  chosen  examples,  hut  an  attempt 
to  do  without  the  book  soon  shows  the  insufliciency  of 
rules.  If,  on  a  large  scale,  653  should  be  the  figures  of  an 
answer,  common  sense,  applied  to  the  problem,  must  say 
whether  it  is  "0653,  '653,  6*53.  65*3.  663,  6530.  65300,  &c. 
which  is  meant.  A  knowledge  of  decimal  fractions  is  there- 
fore indispensable. 

Now  tliese  additions  and  substractions  might  he  per- 
formed by  a  pair  of  rulers  made  to  slide  each  along  the 
other ;  but  whether  they  are  kept  together  by  the  hand,  or 
whether  the  one  ruler  slides  in  a  groove  along  the  edge  of 
the  other,  matters  nothing  to  the  explanation.  The  follow- 
ing diagram  represents  the  two  rulers  in  one  relative  posi- 
tion. Here  1  on  the  slide  is  made  to  match  2  on  the  fixed 
ruler,  and  the  instrument  is  now  in  a  position  to  multiply 
by  2,  to  perform  every  division  in  which  the  quotient  is  2, 
and  to  work  every  question  in  the  rule  of  three  in  which  the 
ratio  of  the  first  term  to  either  the  second  or  third  is  that 
of  2  to  1,  or  of  1  to  2.  And  here  let  us  observe,  that  much 
the  best  way  of  beginning  to  use  the  sliding- rule  is  not  bv 
working  given  questions,  but  by  setting  the  slide  at  hazard, 
and  learning  to  read  the  questions  which  are  thus  fi)rtui- 
tously  worked. 
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In  the  cut  before  us  we  have  the  I  of  the  slide  placed  at 
2  of  the  fixed  ruler ;  conseouently  6  on  the  slide  comes 
under  what  would  be  12  of  tne  fixed  ruler  if  the  ^econdaiy 
graduations  were  inserted.  Again,  4  comes  over  2,  and  9 
over  45,  giving  4  :  2  : :  0  :  4*5,  the  decimal  point  beine  in- 
serted by  intuition.  To  show  the  sort  of  results  which  we 
obtain  from  such  a  slide  of  5^  inches  radius  (or  from  1  to  1), 
we  take  one  of  this  sort,  and  throw  1  of  the  slide  at  hasard 
between  225  and  230  on  the  fixed  ruler,  a  little  fkrther  to 
the  right  than  it  ia  on  the  preeeding  diagram ;  guessing  at 
the  interval,  it  seems  228*5.  We  detect  it  more  exactly  by 
looking  at  5  on  the  slide,  which  is  hardly  visibly  in  advance 
of  114  on  the  scale.  As  fkr  then  aa  the  divisions,  aided  by 
our  judgment  of  this  interval,  ittft>rm  us,  we  have  114-^5 
a.22  85,  the  truth  being  22*8.     Again  we  find  628  (fixed) 


jost  over  275  (slide),  the  8  being  estimated :  hence,  by  the 
scales  we  learn  that  628-^275=2*285:  the  truth  bein^ 
2*2836.  Thirdly,  we  estimate  that  1 726  (fixed)  falls  over 
757  (slide),  and  that  276  (fixed)  falls  over  121  (aiide). 
That  is,  the  ruler  informs  us  that  1795  t  757  ::  276  :  121  ; 
the  fourth  term  should  be  121*12,  as  found  by  computation. 
We  take  a  larger  scale,  having  7|  inches  of  radius,  and 
setting  1  on  the  slide  to  928*5,  we  find  1725  appean  to  fall 
over  what  we  should  judge  to  be  756  rather  than  757.  Now 
1725-^757=2-2787.  and  1725-f-756=2*28l8.  Both  give  on 
the  scales  2*285.  so  that  the  advantage  is  slightly  in  favour 
of  the  lancer  scale,  hut  not  so  much  as  we  should  have  ex- 
pected. We  now  try  one  of  24  inches  radius,  and  settinfr  1 
on  the  slide  to  2285  on  the  fixed  ruler,  we  find  that  172.0 
(fixed)  falls  over  754*7  (slide),  the  last  7  being  estimation. 
Now  17254-754*7  =  2*2857,  which  gives  the  advantai:** 
again  (but  not  so  decidedly  as  might  nave  been  expectefl  i 
to  the  large  rule.  The  (kct  is,  that  it  is  rather  ease  than 
proportionate  accuracy  which  is  gained  by  the  large  rules  : 
the  preceding  results  required  care  and  close  attention  on 
the  5^- inch  rule;  were  obtained  with  moderate  care  on  the 
7^-ineh;  and  taken  off  instantly  from  the  24-inch  rule. 
Moreover,  divisions  on  wood,  made  in  the  usual  wmy.  do 
not  allow  accuracy  to  increase  with  the  sixe :  if  these  rulers 
were  divided  on  brass,  and  with  the  precautions  taken  iij 
astronomical  instruments,  it  would  be  a  very  different 
thing ;  but  after  all,  the  wonder  is  that  the  common  wooden 
rules  should  be  so  accurate  as  they  are. 
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The  next  step  in  the  description  is  as  follows: — It  niai 
ters  nothing  whether  the  second  scale  be  really  made  ctui- 
secutive  with  the  first,  or  occupy  any  other  part  uf  ^pute. 
provided  that  when  1  and  1  are  brought  together  on  the 
first  scale,  1  and  1  also  come  together  on  the  second,  ftuil 
that  the  first  slide  and  its  continuation  slide  equally.  ^\  o 
see  this  in  the  diagram  before  us :  a  6  is  one  slide,  and  A  B 
are  two  rulers  on  opposite  sides  of  the  groove.  When  a  b\% 
pushed  home,  A  and  a  present  coinciding  scales,  as  du  B 
and  b :  we  should  rather  say,  that  the  last  is  not  one  scale, 
but  the  end  of  one  and  the  beginning  of  another;  the  1  Ji 
B  and  b  being  in  the  middle.  The  consequence  is,  that  u 
long  as  1  of  the  scale  b  is  not  pushed  out  so  far  as  to  full 
out  of  the  groove  (which  is  never  necessary,  since  there  is  a 
whole  scale  on  B),  there  is  always  the  power  of  reading 
every  result  of  the  multiplication  in  hand.  In  the  diagram. 
1  on  &  is  pushed  out  to  2  on  6,  and  on  the  upper  scales  (A 
and  a)  we  see  2X2=4,  2X3=6,  2X4«8. -2X5=10;  on 
thelower(Band6),2X4=8,2X5=l0,  2X6«12,2X7=14, 
2X8=16,  2X9=18,  2X10^20.  This  modification  «ji 
invented  by  Mr.  Silvanus  Bevan  (Nicholson's  Journal^  yA, 
xlix.,  p.  187) ;  but  thirty  years  before  this  Mr.  Nichulduu 
{Phil  Tram.,  1787,  p.  246)  had  pointed  out  how  to  divide 
the  whole  radius  into  four  parts,  two  on  each  face. 

But  the  most  simple  plan,  and,  but  for  difficulty  of  divid- 
ing, the  best,  is  to  make  a  revolving  circle  turn  upon  a  fixed 
one,  in  which  case  the  scale  is  its  own  continuation.  a&  in 
the  following  diagram.    The  two  circles  have  a  common 


iMVot,  and  the  upper  one  turns  round  on  the  lower ;  the 
rim  of  the  inner  circle  being  bevelled  down  to  the  plane  ol 
the  lower.  A  complete  logarithmic  scale  is  marked  on  each 
eireumferenoe,  and  it  will  readily  be  seen  that  the  acalee  are 
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working  any  question,  but  will  only  afford  aid  in  computa- 
tion—in common  multiplioation  and  division,  to  any  one ;  in 
higher  rules,  to  thofte  who  understand  their  principles. 
Ougbtred,  the  inventor,  kept  the  instrument  by  him  many 
years,  out  of  a  settled  contempt  for  those  who  would  apply 
jt  without  knowledge,  having  *onely  thesuperflciall  soumme 
and  froth  of  insirumentall  trickes  and  practises:'  and 
wishing  to  encourage  '  ihe  way  of  rationall  scientiallists,  not 
of  ground-creeping  Methodicks.'  A  little  distinction  between 
that  portion  of  its  use  whicli  is  generally  attainable,  and 
that  which  requires  roatliematica]  knowledge,  would  have 
been  more  reasonable. 

On  the  carpenter's  and  en^ineer*s  sliding-rule  are  en- 
firaved  a  number  of  numerals  m  columns  with  headings^  of 
which  the  following  is  a  specimen : — 


CAST  IRON 


CYLINDBR. 
FI     II 
'411  4*935 


GLOBR. 
F         1 
*0043  7*406 


SQUARE. 

FFF  FlI  III 
•0022  -323  3878 

These  divisors  (called  gauge-points)  are  intended  to  con- 
vert into  pounds  the  weight  of  a  rectangular  prism,  cylinder, 
or  globe,  of  cast-iron;  the  first,  on  three  suppositions, 
namely,  all  dimensions  in  feet,  one  in  feet  and  two  in  inches, 
and  all  in  inches ;  the  second,  on  the  suppositions  that  the 
length  is  in  feet  and  the  diameter  in  inches,  and  that  both 
are  in  inches ;  the  third,  on  the  supposition  that  the  di- 
ameter is  either  in  feet  or  in  inches.  We  shall  here  content 
ourselves  with  verifying  one  of  these,  say  the  first  of  those 
marked  'cylinder,'  which  will  show  the  nature  of  the  divisor. 

The  specific  gravity  of  cast-iron  is  7*207,  and  the  content 

of  a  cylinder  of  D  inekei  diameter  and  L  feet  of  length  is 

*7864  X  D'L  divided  by  144,  in  cubic  feet.    A  cubic  foot  of 

water  weighs  62*321  pounds  avoirdupois;  one  of  cast-iron 

therefore  weighs  62*321  X  7*207 ;  whence  the  weight  of  the 

cylinder  is,  in  pounds, 

D*L 
62  321  X  7*207  X  7854  D«L-t-144,  or  -^  ; 


where  G  = 


144 


62-321  X  7*207  X  *7864 


-,or  '4082; 


near  enough  to  *41 1  to  illustrate  our  object,  but  showing  that 
the  computer  of  this  divisor  used  a  specific  gravity  slightly 
differing  from  the  above.  The  rule  in  all  the  cases  is  to 
multiply  the  three  dimensions  together,  diameters  or  lengths, 
and  to  divide  by  the  divisor  given  in  the  table.  The  term 
gauge-point,  which  properly  belongs  to  the  part  of  the  scale 
on  which  the  divisor  is  marked,  has  passed  to  the  divisor 
itself. 

The  following  list  of  slidin^-rules,  now  on  sale  in  London, 
contains  all  or  nearly  all  which  can  be  useful  to  any  one : — 

1.  Common  Engineer's  Rule,  or  Carpenter's  Rule  in  its 
best  form.  A  double  12-inch  rule,  a  slide  of  two  radii  with 
the  same  scale  on  one  side,  and  a  scale  of  one  radius  of 
double  length  on  the  other,  with  divisors  (sold  by  all  rule- 
makers).  The  newest  description  is  Kcntish^s  *  Treatise  on  a 
Box  of  Instruments,'  &c.,  London,  1839. 

2.  Sevan's  £ngineer*s  Rule,  12  inches.  Has  slides  on 
both  faces  (which  may  be  exchanged),  and  serves  for  squares, 
cubes,  square  roots  of  cubes,  &c.  There  are  scales  on  the 
backs  of  the  slides  and  in  the  grooves,  for  sines,  tangents, 
inverted  numbers,  compound  interest  and  annuities  at  5  per 
cent.    (Cary,  Strand;  with  an  explanatory  treatise.) 

3.  Henderson^s  Double-Slide  Rule,  1 2  inches.  Has  two 
parallel  contiguous  slides,  with  scales  of  numbers  fixed  above 
and  below,  and  solves  at  one  operation  most  sets  of  multipli- 
cations and  divisions  not  exceeding  five  operations.  At  the 
back  are  tables  of  divisors  fqr  solids.     (Jones,  Holborn.) 

4.  AVooUgar's  Pocket  Calculator,  8  inches.  The  two  slides 
%vork  in  eiiher  of  the  grooves:  the  backs  and  the  grooves 
have  scales  of  sines,  tangents,  areas  of  polygons,  circular 
»egmenu ;  interest,  annuities,  certain  and  for  lives,  at  several 
rates  of  interest.  An  addition  may  be  made  by  a  metal 
^liPf  giving  the  solution  of  the  same  questions  as  the  last 
rule.  (Rooker.  Little  Queen  Street;  with  an  explanatory 
tract) 

5.  Woollgar*s  Pocket- Book  Rule,  6  and  8  inches.  Two 
radii,  one  under  the  other,  as  described  in  the  preceding  part* 
of  the  article ;  a  line  for  sines,  and  duplicate  proportions  ot 
the  back  of  the  slide.  At  the  bottom  of  the  groove  are 
sometimes  inserted  lines  for  finding  the  relations  of  riglit- 
angled  triangles,  for  cask  gauging,  and  for  euttings  and 
embankments.    (Rooker.) 

•  Tm  n«k<w  ( ''  tbia  tUdi  Im*  ilitm  of  ttfioM  leBithi  ap  to  M  InebM. 


6.  Exoise  Officer's  Sliding  Rule,  modern  form.  Sold  at 
the  Excise  Store-office,  and  by  some  of  the  instrument- 
makers.  The  old  Excise  rule  was  a  thick  block,  with  a 
slide  on  each  face. 

Among  separate  treatises  not  yet  noted  are  I'lower's,  Svo^, 
London,  1768 ;  Mackay's,  8vo.,2nd  edit.,  London,  181 1 ;  do^ 
Leilh,  1812;  '  Instruction  sur  la  Man  it  re  de  se  servir  de 
la  Regie  k  Calcul.,'  petit-in-Svo.,  Paris  et  Diion,  \b2o  i 
'  The  u  niversal  Ready* Reckoner,'  by  an  Idle  Gentleman. 
12mon  London,  1839 ;  and  there  is  a  good  deal  on  the  sub- 
ject in  Ingram's  *  Concise  System  of  Mathematics,'  12mo., 
Edinburgh,  1830;  and  Bateman's '  Excise  Officer's  Mauuii^/ 
12roo.,  London,  1840. 

Between  the  sliding-rule  and  the  book  of  logsrithmA 
cemes  the  card  of  four- figure  logarithms,  published  by 
Messrs  Taylor  and  Walton  (explained  in  the  *  Companion 
to  the  Almanac'  for  1841),  to  which  has  very  recently  been 
added  a  similar  card  for  sines  and  tangents.  A  aliding-role 
which  would  tn  oU  parU  compete  with  these  tables  in  ac- 
curacy must  have  a  radius  of  from  8  to  1 0  feet,  and  would 
be  unmanageable.  At  what  length  the  card  begins  to  be 
more  easily  used  than  the  rule  we  cannot  determine,  but 
we  should  suspect  that  the  former  would  be  preferable  lo 
a  rule  of  four  feet  radius.  We  have  found  the  rule  of  24 
inches  extremely  useful  in  checking  the  material  figures  of 
inore  minute  calculations,  particularly  when  there  are  many 
divisions  by  the  same  divisor. 

The  history  of  the  sliding-rule,  bad  it  ever  been  properly 
given,  would  be  matter  for  a  few  lines  of  our  work,  in  ilie 
way  of  abbreviation  and  reference.  As  it  is»  we  have  noc 
only  to  establish  the  main  points,  but  also  to  point  out  a 
specimen  of  the  manner  in  which  the  account  of  earlv  Eni^ 
lish  science  has  been  written.  Harris's  '  Lexicon  ifechni- 
cum'  (1716)  informs  us  that  sliding-rules  *  are  very  inge- 
niously contrived  and  applied  by  Gunter,  Partridge,  Cogs- 
hall,  ^  verard,  Hunt,  and  others,  who  have  written  particular 
treatises  about  their  use  and  application.'  Stone*s  *  Mathe- 
mat  ioal  Dictionary'  ( 1 743)  has  the  same  words.  Dr.  Huttun 
(Math.  Diet^  1815)  informs  us  that  they  are  varioualy  (imt 
ingeniously)  contrived  and  applied  by  difitsrent  authors, 
particularly  Gunter,  Partridge.  Hunt,  Sverard,  and  Cogglc*- 
hall.  Other  writers  repeat  this  sentence  in  their  own  ways, 
and  the  summing  up  is  this : — ^the  recognised  history  of  tbe 
sliding-rule  consists  in  the  names  of  five  persona;  all  our 
best  English  authorities  are  unanimous  in  stating  that  tlie»e 
men  *  contrived  and  applied '  sliding-rules,  either  ingeniou»ly 
or  variously ;  but  to  the  credit  of  this  century  be  it  spoken, 
that  it  was  our  historian  who  altered  the  chro&olugiool  order, 
and  spelt  Coggleshall's  name  right :  had  it  not  been  for  the 
research  of  Dr.  Hutton,  it  mighi  have  been  Cogsball  to  this 
day. 

We  now  go  on  to  something  more  like  history.  It  » 
generally  stated  that  Gunter  invented  the  sliding-rule. 
This  is  not  correct ;  Gunter  neither  inveoted  this  rule  nor 
wrote  about  it ;  and  though  he  was  the  first  ( On  <Atf  Crot^e- 
9taffet  book  1.,  cap.  6)  who  used  a  logarithmic  scale,  it  mat 
in  the  manner  described  at  tbe  beginning  of  this  article, 
compasses  being  used  to  make  the  additions  and  subtrac- 
tions. Gunter's  rule  is  used  up  to  the  present  time,  under 
that  name,  in  the  navy,  without  any  slides. 

The  real  inventor  of  the  slide  was  Ouohtrbd^  who  wt% 
also  the  first  writer  upon  it.  He  was  a  man  who  set  but 
little  value  upon  instrumental  aids,  unless  in  the  hand»  t>( 
those  who  had  previously  learned  sound  principles,  which 
(as  we  have  seen)  he  himself  testifies.  In  the  year  1 630  lie 
showed  it  to  his  pupil  William  Forster,  who  obtained  h\^ 
consent  to  translate  and  publish  his  own  description  of  i1h* 
instrument,  and  rules  for  using  it.  This  was  doae  undrr 
the  following  title:  *  The  Circles  of  Proportion  and  the 
Horizontal  Instrument,' London,  1632;  followed,  in  Ib.^i. 
by  an  *  Addition,  &c.,'  with  an  appendix,  having  titlew' The 
Declaration  of  the  Two  Rulers  for  Calculation?  The  Al- 
lowing extract  from  W.  Forster^6*  dedication  to  Sir  Keoclm 
Digby  will  explain  the  whole : — 

'Being  in  the  time  of  the  long  vacation  1630,  in  the 
Country,  at  the  house  of  the  Reverend,  and  my  most  worthv 
friend,  and  Teacher,  Mr.  William  Oughtred  (to  whose  in- 
struetion  I  owe  both  my  initiation,  and  whole  progresse  lo 
these  Sciences),  I  upon  occasion  of  speech  told  hira  of  a 
Ruler  of  Numbers.  Smes,  and  Tangents,  w^ieh  one  had  be* 

•  Tbb  autt  aost  not  b«  «0Bfcaa4td  wMk  Ow  OmluiB  iiafciiii  of  V^ 
■AM}  Mtfitog  man  Uim  M«  cMCMtiaa  with  0«fbU«4  ia  kao^a  •«  h.a. 
The  OM  wliosi*  Dane  bto  much  eoaoMird  with  Oontar  la  Saao^  f  oMrt  \«l.c4 
16tt).  ONilwm  pcofteacr  of  aidMMsy, 
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from  P^ris  a  dnmUr  logwilhmic  fcile  in  brMi»  •ItogatUr 
retembting  the  one  figured  and  described  in  tbe  preceding 
part  of  this  article,  with  the  additioa  only  of  a  clamping 
icrew.    ThU  inttniment,  the  «cale  of  which  ia  4j  inchea 
in  diameter,  ta  to  well  divided  that  it  will  itaod  te«U 
which  the  wooden  nilci  would    not  bear  without  ahow- 
ing  the  error  of  the  diTi«iont.    But  here  arise  disadvan- 
tages which  we  had  not  contemplated.    In  the  first  place, 
no  snbdiYision  can  be  well  made  or  read  by  estimation, 
unlets  the  part  of  the  scale  on  which  it  comes  is  uppermost 
or  undermost,  which  requires  a  continual  and  wearisome 
turning  of  the  instrument.    In  the  next  place,  to  make  the 
best  uM  of  it,  and  bring  out  all  iu  power,  requires  (we 
should  rather  say  renders  worth  while)  such  care  in  setting 
and  reading,  as,  unless  a  microscope  and  tangent  screw  were 
used,  makes  the  emplovment  of  the  four-figure  l«>garithm 
card  both  shorter  and  less  toilsome.    For  rou^h  purposes, 
then,  a  wooden  rule  is  as  good ;  for  more  exact  ones,  tbe 
card  is  better.    We  made  a  fair  trial  of  both  on  the  tables 
in  Solar  System,  and  are  perfectly  satisfied  that  though 
the  French  brass  arithmometer  did,  with  great  care,  bring 
out  the  resulu  required,  the  four-figure  card  did  the  work 
more  easily.    But,  had  we  wished  to  abandon  two  or  three 
units  in  the  last  places  of  figures,  Uiere  would  then  have 
been  no  doubt  that  the  instrument  would  have  been  tbe 
easier  of  the  two:  but  then  a  straight  wooden  rule  of  the 
same  radius  would  have  done  ouite  as  well,  and  been  more 
convenient  still.    (Mechania'  Magazine,  No.  949.) 

8LIG0,  an  Irish  count?  in  the  province  of  Connaught, 
extending  along  the  southern  shore  of  that  great  inlet  of 
the  Atlantic  Ocean  which  separates  the  provinces  of  Ulster 
and  Connaught,  and  of  which  Donegal,  Sligo,  and  Killala 
bays  are  subordinate  parts.  The  county  is  bounded  on  the 
north  by  the  sea,  on  the  north-east  by  the  county  of  Leitrim, 
on  the  south-east  by  that  of  Roscommon,  and  on  the  south- 
west and  west  by  that  of  Mayo.  lu  form  it  tolerably  com- 
pact :  the  greatest  length  is  in  a  direction  nearly  east  and 
west,  from  the  junction  of  the  three  counties  of  Leitrim, 
Roscommon,  and  SUgo,  to  the  mouth  of  the  river  Moy  in 
Killaltt  Bay,  thirty-five  miles;  the  greatest  breadth  at  right 
angles  to  the  length  is  from  the  village  of  Clossibawn,  on 
the  Atlantic,  to  the  shore  of  Lough  Gara,  thirty-four  miles. 
(Ordnance  Survey,)  The  gross  area,  according  to  tbe  Ord- 
nance Survey,  is  461,753  acres,  or  721^  square  miles;  of 
which  12,740  acres,  or  20  square  miles,  are  loughs,  leaving 
449,013  acres,  or  701^  square  miles,  of  land.  The  gross  area 
is  about  equal  to  the  area  of  the  English  county  of  Wor- 
cetter.  The  population,  in  1831,  wat  171,765,  which  gave 
nearly  245  inhabitants  to  a  square  mile  of  land.  It  is  the 
smallest  and  least  populous  county  in  Connaught  ex- 
cept Leitrim,  but  the  population  is  more  dense  than  in  any 
otner  except  Roscommon.  Sligo,  tbe  county  town,  is  at 
the  bottom  of  Sligo  Bay,  in  54''  :  b'  N.  lat.  and  8°  25'  W. 
long.,  109  miles  in  a  direct  line  north-west  of  Dublin,  or 
132  miles  by  the  road  through  Lucan,  Leixlip,  Mullingar, 
Longford.  Carrickon-Shannon,  and  Bovle. 

Coaet'Line,  Bayt,  and  Islandi.— The  coast  from  the 
mouth  of  the  river  Mov,  at  the  western  extremity  of  the 
county,  runs  north- north-east  seven  miles  in  a  tolerably 
direct  line,  forming  the  eastern  side  of  Killala  Bay,  and  ter- 
minating in  Lenadoon  Point.  From  Lenadoon  Point  tbe 
coast  runs  eastward  to  Cooanmore  Head  five  miles,  and 
then  south-east  for  as  much  more,  to  tbe  neighbourhood  of 
the  post-town  of  Dromore  West,  at  which  point  it  turns  to  the 
north-east,  and  runs  twenty  or  twenty- two  miles  in  that  direc- 
tion to  the  headland  near  the  small  harbour  of  Clossibawn  or 
Classybaun,  the  outline  being  broken  in  th  is  part  by  Sligo  Bay. 
From  the  neighbourhood  of  Clossibawn  the  coast  runs  for 
about  five  miles  first  south,  then  east  to  the  mouth  of  the  little 
river  Duff,  which  forms  the  boundary  between  this  county 
and  Leitrim.  Except  in  Sligo  Bay  and  along  the  coast  east- 
ward from  it  the  shore  is  rocky.  There  are  cliifa  in  some 
places  on  the  shore  of  Killala  Bay,  and  between  Lenadoon 
Point  and  Dromore  West,  and  near  the  entrance  of  Sligo 
Bay  on  each  side,  and  again  about  the  headland  near  Clos- 
sibawn. Off  that  part  of  the  coast  which  extends  north- 
eastward from  Sligo  Bay,  distant  between  three  and  four 
miles  is  Inn  is  Murray,  a  small  island,  about  a  mile  long 
from  east  to  west.  It  rises  precipitously  on  every  side  ex- 
cept just  at  the  east  point;  and  it  ii  highest  on  the  north 
and  west  hides  (74  to  77  feet),  where  it  faces  the  open  sea. 
It  contains  about  209  acres  of  cultivable  land,  chiefly  pastu- 
rage, and  is  inhabited  by  about  a  toore  families.  About  two 


or  ihrm  miWa  tuihn  onl  to  tea  an  tba  Boabhwby  roekiL 
Sligo  Bay  is  nearly  six  ailea  aoroas  si  the  entrance,  and 
about  ten  miles  deep  to  tbe  town  of  Sligo.    On  the  aouth* 
west  side  of  the  entrance  is  Augbris  Head,  and  on  the 
north-east  side  is  Roskeeragh  Poinu  Tbe  bay  is  divided  hj 
projecting  headlands  into  thrae  snudler  baya  whkh  pooo- 
trate  inland  in  an  east  or  soutb-eaat  direction.    Tbe  north- 
ernmost of  these  smaller  bays  ia  called  Drumelifie  Bay :  it 
is  useleas  aa  a  harbour  from  its  being  aballow,  but  hn  a  n 
oyster-bank  on  ita  northern  shore  near  Listadill  Hou*e. 
which  yields  good  oyateis.    The  middlemost  bay  is  that  oi 
the  bottom  of  which  the  town  of  Sligo  stands ;  it  is  in  freet 
part  occupied  by  a  large  bank  called  Cununoen  Strand,  but 
nas  a  channel  navigable  up  to  Sligo  town  for  Tesaela  of 
small  burden.  Tbe  month  of  this  bav  is  protoetod  by  Conev 
Island  (area  388  aerea),  which  stretches  acroas  the  ootianor, 
and  forms  a  natural  breakwater,  within  which  largo  vosaoljk 
which  cannot  get  up  to  the  town,  lie  at  anchor.    Tbero  u 
another  much  smaller  island  in  the  bay,  called  Oyator  Is- 
land, on  which  are  two  lighthouses ;  and  westward  lh>m 
Conev  Island  extends  a  rteC  on  the  weatam  extremity  nf 
which,  the  Black  Rock,  dry  at  low- water,  a  lighihouao  has 
been  built.    There  is  another  still  smaller  island,  Moguin  » 
Island,  off  the  headland  between  this  bay  and  that  of  Bal- 
lysadere.    The  southernmost  of  the  three  bays,  Ballysodorc 
or  Ballysadare  Bay,  forms  the  nstuary  of  the  Ballysadcrt 
river:  it  is  shallow,  except  just  in  the  channel  of  the  rivor«  b« 
which  ships  of  100  tous  burden  can  get  up  to  tbe  villago  t*f 
Ballysadere.    There  are  extensive  sands  or  other  ttmnds  m 
Killala  and  Sligo  bays,  and  along  the  coast  eastward  of  8lig9 
Bav.    A  narrow  channel  in  the  strand  between  Sligo  Bai 
and  Clossibawn,  the  mouth  of  a  email  rivulet,  runs  fo.- 
several  miles  nearly  parallel  to  the  noast,  and  is  known  as 
Milk  Haven.  Two  small  islands  lie  )>etween  it  and  the  eea. 

Surface  and  Geology. — ^Tbo  mountaina  of  thia  coobi% 
form  three  principal  groups.  The  Ox  Mountaina  oxtonc 
from  the  river  Moy  at  Foxford,  in  the  county  of  Ma>o. 
north-east  to  the  shore  of  Ballysadere  Bay.  The  moantain» 
which  overspread  the  counties  of  Fermanagh  and  Leitnn 
extend  into  this  county  and  occupy  the  north- eattom  border : 
these  form  the  aeoond  group.  The  third  gronp  ronaisis  <•. 
such  portions  of  the  Braughlieve  and  Curlew  Monntain* 
[Roscomiion]  and  the  mountains  round  Lake  Garm  as  arv 
in  the  county.  The  Ox  Mountains  (to  whieb,  in  the  Msf 
of  Ireland,  published  by  the  Useful  Knowledge  Society,  the 
name  of  Slievh  Gauff  ia  also  given)  form  a  oonsiderablr 
range,  about  twenty-five  miles  long  and  five  or  six  u. 
breadth.  They  consist  chiefly  of  mica  slate,  with  oeeasun- 
ally  granite,  hornblende  slate,  gneiss,  and  quarts  rook ;  tbe 
strata  dip  rapidly  towards  tbe  south.  The  summits  have  a 
mean  height  of  1300  feet  above  the  level  of  tbe  aea  ai  low. 
water ;  on  the  north-west  side  they  present  abrupt  voek^ 
peaks,  with  intervening  ravines  of  no  great  deptb.  On  tht 
south-east  the  ascent  is  more  gradual  and  loaa  rack  v. 
Knock-a-Chree,  the  highest  of  the  peaka>  near  tbe  north- 
eastern  termination  of  tbe  range,  is  1778  leet  bigb;  it  t^ 
composed  of  hornblende  slate.  Htraams  are  more  abundan  t 
on  the  south-eastern  slope  than  on  the  nortb-wealam ;  aofl 
amid  the  group  are  two  small  lakes,  Lough  Basfcey  and 
Lough  Talt,  the  former  607  feet  and  the  tetter  46i  feet 
above  the  level  of  the  sea  at  low-water.  The  niea  slate,  of 
which  the  Ox  Mountains  are  composed,  extenda  eastward 
across  tbe  Ballysadere  river,  and  along  the  aouth  aide  <•> 
Lough  Gill  into  the  countv  of  Leitrim,  forming  a  ran^  of 
hills  which  may  be  regaraed  as  a  orolongation  of  tbe  Ox 
Mountains,  At  the  base  of  tbe  Ox  Mountains  tbe  old  rvd- 
sandstone  and  conglomerate  are  observed  skirting  on  both 
sides  of  the  range  the  primary  rocks»  and  sinking  b^w  the 
carboniferous  limestone,  which  occupies  tbe  lower  landt 
extending  on  one  side  to  tbe  sea  and  on  tbe  other  to  the 
Curlew  and  other  mountains  on  the  border  of  Roemaaawn 
The  strata  are  generally  very  distinct ;  in  some  plaoea  bow- 
ever  the  conglomerate  graduatea  insensibly  into  tbe  scb> 
jacent  quarts  rock,  especially  on  the  toutb-easl  tide  of  tbe 
range,  where  the  two  fbrmationt  lie  oonfonaablf  on  ths 
inferior  beds;  but  on  the  north-western  alone  tbo  tamg}»' 
merate  rests  on  the  outcrop  or  edge  of  the  ol4er  bedk 
Garnets  are  found  near  Lough  Baskey  in  the  Ox  Moontaina 

Of  the  mountains  on  the  border  of  Roacommon*  the  Braoeh  - 
lieve  Mountains,  which  rise  in  one  part  1348  feet  nbo«e  tre 
level  of  tbe  sea  at  low-water,  belong  to  the  carbontfeiovsgrouTN. 
and  the  Curlew  Mountains,  which  rise  in  one  pnrt  I06i  f«r'. 
above  the  level  of  the  sea,  to  the  old  red-tandstooo  gvoufk 
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from  want  of  capital,  to  find  persons  to  occupy  largo  fftrms. 
where  an  attempt  is  made  to  Ibrm  thetn.  Considerable  emi- 
gration has  taken  place  of  late  years,  especially  to  the  United 
States:  the  emigrants  have  been  chietly  persons  possessed 
of  a  little  money,  and  a  considerable  number  of  them  hare 
been  Protestants.  The  competition  to  obtain  land  is  great, 
consequently  rents  are  so  high  as  to  leave  the  occupier  no- 
thing but  a  bare  subsistence.  Yet  the  destitution  of  a  large 
part  of  the  population  has  not  been  any  check  to  improvi- 
dent marriages,  and  the  distress  prevalent  among  the  people 
has  led  to  occasional  outrages,  and  created  a  sense  of  inse- 
curity which  has  kept  capitalists  from  taking  farms  when 
offered  them.  The  *oon-acre'  system  is  very  prevalent; 
but  from  the  superabundant  population,  many  of  the  la- 
bourers occupy  lesH  than  a  rood  of  land,  and  some  can  ob- 
tain none.  - 

The  usual  course  of  tillage  is  potatoes  followed  by  two 
white  crops,  then  potatoes  again,  after  which  a  few  of  the 
larger  farmers  allow  the  land  to  remain  fallow;  but  among 
the  smaller  farmers  the  course  is  an  alternate  crop  of  potatoes 
and  grain.  It  is  only  by  the  help  of  sea- weed  used  as  ma^ 
nure,  which  is  often  carried  20  miles,  that  the  land  is  en- 
abled to  bear  this  constant  exhausting  process.  Near  Sligo, 
lime  and  animal  manure  are  used  as  well  as  sea-weed. 
After  gathering  the  potato  crop,  the  land  is  manured  with 
sea-weed ;  and  in  the  spring  it  is  ploughed,  and  the  oats, 
wheat,  or  barley  sown.  Very  little  wheat  is  sown  in  No- 
vember, as,  if  the  season  afterwards  should  prove  wet,  it 
does  not  succeed;  besides  it  is  difficult  to  get  the  po- 
tatoes off  the  ground  in  time.  '  Some  attention  is  paid  to 
weeding  the  corn  crops  during  their  growth,  but  the  farmers 
are  not  aware  of  the  benefit  of  rolling  the  land,  and  there 
are  consequently  but  few  rollers  in  the  barony ;  they  gene- 
rally defer  cutting  the  corn  till  it  has  become  dead  ripe,  by 
which  delay  it  becomes  thick-skinned,  and  the  sample  is 
greatly  deteriorated  in  appearance  and  in  the  produce  of 
Hour/  But  this  delay  is  often  the  result  of  the  farmer  being 
obliged  to  do  duty-work,  or  of  other  causes  arising  from  his 
poverty.  The  same  cause  obliges  him  to  bring  his  corn  early 
to  market,  and  thus  the  market  at  Sligo  (from  which  port 
large  quantities  are  shipped  both  to  London  and  Liverpool) 
is  clotted. 

Clover  and  vetches,  turnips,  and  mangel-wurzel  may  be 
seen  on  the  demesnes  of  the  proprietors,  and  some  few 
patches  on  the  lands  of  the  tenantry,  among  whom  the  land- 
lords are  striving  to  introduoe  them.  Few  of  the  farmers 
require  any  further  help  than  that  of  their  own  families,  ex- 
cept in  the  hurried  times  of  spring  and  harvest,  when  it  is 
procured  either  by  an  exchange  of  labour  or  by  hiring  the 
smaller  occupiers ;  when  more  constant  help  is  required, 
one  or  two  lads  are  kept.  The  grazing  farmers  are  gene- 
rally men  of  more  capital  than  the  tillage  farmers,  but  the 
pasture-land  is  commonly  poor.  The  labourers  are  placed 
on  the  worst  land  in  the  form,  from  which  their  con-acre  is 
taken.  The  number  of  cowh  kept  varies  from  one  to  ten. 
The  butter  produced  in  the  district  is  counted  only  second 
or  third  rate  at  the  Sligo  market,  which  itself  ranks  in 
London  next  below  those  of  Cork  and  Belfast  in  the  quality 
of  its  butter.  The  quantity  of  butter  sold  in  Sligo  market 
in  1833  was  53.452  firkins,  weighing  on  the  average  2qrs. 
15  lhs.,of  which  4  lbs.  *  tret'  is  allowed ;  in  1834  the  quantity 
sold  was  48.525  firkins.  Not  many  sheep  are  kept,  except  by 
large  farmers,  and  a  few  by  those  who  hold  mountain  farms: 
no  improvement  has  been  made  in  the  breeds  kept  by  the 
farmers,  but  there  has  been  an  improvement  in  those  kept 
by  gentlemen.  The  large  Irish  breed,  and  the  mountain 
breed,  which  is  smaller,  are  the  roost  common.  The  farmers 
keep  the  Irish  cattle;  the  proprietors  and  those  persons  who 
live  near  the  town  of^  Slieo,  the  Ayrshire,  or  a  cross  between 
the  Ayrshire  and  the  Irish ;  the  latter  are  coming  more  and 
more  into  use  for  the  dairy.  Few  cattle  are  fattened.  The 
houses  both  of  the  dairy  and  tillage  farmers  are  generally 
very  poor,  usually  consisting  of  two  or  at  most  three  rooms, 
a  kitchen  and  two  bed-rooms,  one  of  which  serves  also  for  a 
oairy.  The  fences  are  usually  dry  stone  walls  or  earthen 
banks.     Draining  is  little  attended  to. 

The  average  rent  of  tillage-land  and  pasture-land  toge- 
ther appears  to  be  from  U.5s,  to  1/.  lOt.,  rising  in  some 
places  to  2/.,  and  in  others  fulling  to  1/.  Pasturage  alone 
may  be  considered  to  average  about  1 5#.  The  rent  of  con-acre 
ground  varies  from  4/.  to  lo/.  per  acre. 

Kmployinent  is  scarce  and  precarious,  and  the  demand 
fbr  labour  has  of  late  yean  much  diminished,  through  the 


decay  or  removal  of  the  linen-manufketure,  the  increue  of 
population,  and  the  subdivision  of  land.  Wagtt  have  been 
decreasing ;  the  farmers  pay  5(1  or  6c/.  a  day  in  summer, 
and  Ad.  in  winter,  with  diet.  Gentlemen  give  lOdL  a  day 
summer,  and  Sd,  in  winter,  without  diet.    Young  men 


in 


boarded  in  the  house  receive  4/.  or  5/*  a  year.  Few  meo 
earn  more  than  61  or  71,  a  vear  ;  and  of  that  leas  than  4/.  in 
money,  the  rest  being  rent,  &c.  received  in  return  for  labour. 
It  is  the  con-acre  that  maintains  them.  From  the  miserable 
insufficiency  of  their  wages  to  procure  proper  sustenance, 
they  are  unable  to  do  a  full  day's  work.  Early  and  tneou- 
siderate  marriages  are  exceedingly  common ;  labouring 
men  generally  marry  under  twenty,  and  it  is  rare  to  find 
an  unmarried  person,  of  either  sex,  above  thirty  years  of 
age.  The  labouring  class,  or  cottiers,  generally  rent  a  cabin 
with  or  without  a  few  perches  of  land:  the  rent  is  fre- 
quently paid  in  labour,  so  many  days  in  the  week.  A  lew 
of  them  manage  to  keep  a  cow ;  lor  grass  fbr  whieb,  during; 
the  summer  half-year,  they  pay  1/.  10«.  or  2/.  Women  con 
rarely  get  any  out-of-door  labour;  a  few  are  employed  tn 
harvest  or  hay-making  time,  and  earn  3d.  or  4d.  a  day. 
The  earnings  obtained  by  flax*spinning  are  very  trilliog.  not 
more  than  a  halfpenny  a  day.  Children  get  no  employ- 
ment except  from  their  parents.  Few  of  the  cottiers  keeo 
poultry ;  and  only  those  who  hold  above  half  a  rood  of  land 
nave  a  sufficiency  of  refuse  potatoes  to  enable  them  ptofiiably 
to  keep  a  pig.  Herds  are  sometimes  paid  in  money,  some* 
times  by  giving  them  a  cabin  and  a  small  plot  of  graxing- 
land,  with  or  without  a  small  sum  of  money. 

The  cabins  of  the  peasantry  are  of  the  most  wretched 
description,  built  of  sods  or  of  loose  stones,  coated  out- 
side with  a  mixture  of  clay  and  mortar,  with  a  clay  fluur, 
and  a  roof  formed  by  laying  branches  of  trees  across  ths 
raflent,  and  covering  them  with  sods  of  turf^  over  which  u 
laid  a  thin  and  inadequate  thatching  of  straw.  The  greater 
part  are  without  chimneys,  and  are  not  large  enough  to  be 
divided  into  apartments:  a  small  pane  of  glass,  kept  in  its 
place  by  moriar  or  mud,  is  the  usual  window ;  most  baTc  s 
wooden  door  on  hinges,  but  others  have  wicker  doors,  af«d 
in  a  few  the  doorway  is  closed  by  a  hanging  of  straw  mats. 
Most  have  pigsiyes  or  cowhouses,  however  wretched;  but 
privies  are  not  thought  necessary,  even  for  new  bouset 
built  for  farmers  holding  12  or  13  acres  of  land.  The  rent 
of  a  cabin  with  a  rood  of  land  varies,  according  to  the 
quality  of  the  soil,  from  1/.  to  2/.,  or  even  more.  Turf  i« 
the  ordinarv  fuel,  and  constitutes  a  serious  item  in  the  e\- 
penditure  of  a  poor  family,  when  they  have  not  liberty  1 1 
cut  it  on  the  estute. 

A  large  portion  of  the  labouring  classes  never  get  any 
food  but  potatoes  with  a  little  salt,  and  at  pioqwrous  sea- 
sons milk :  those  who  live  near  the  sea-shore  get  Ices  milk, 
but  occasionally  they  have  fish.  They  get  commonly  tbre« 
meals  a  day,  but  in  scarce  times  only  two.  Considerable  di*- 
tress  prevails  yearly  between  the  decay  of  the  old  potato- 
crop  and  the  coming-in  of  the  new,  an  interval  varying  from 
two  to  eight  weeks.  The  clothing  of  the  peasantry  is  \er? 
miserable,  especially  of  the  women  and  children ;  the  U^t 
are  at  all  times  in  rags.  Many  cabins  have  rude  bedateads, 
but  frequently  with  no  other  bedding  than  straw  or  hs}. 
with  a  single  quilt  or  sheet  of  sacking,  or  perhaps  a 
blanket  for  the  parents  and  one  or  two  of  the  younger  chil- 
dren ;  the  other  children  have  often  nothing  but  a  HlUe  old 
hay.  A  table,  a  few  stools,  and  a  chest,  perhaps  wiib  a 
metal  pot  and  a  pair  of  tongs,  conipose  in  the  majority  uf 
cases  the  re*tt  of  the  furniture.  Drinking  and  illicit  dt»- 
tiUing  have  much  diminished ;  though  in  some  paru  of  the 
county  they  are  still  carried  on  to  a  considerable  extent 

Division,  Toums,  ij-c. — ^The  town  is  divided  into  six  ba- 
ronies, as  follow  :— 


Barony. 

Carbery  or 

Carbury 

Coolavin 

Corran 

Leyny  or 

Leney 

Tirraghrill  or 

Tireirill 

Tireragh  or 

Tyreragh 


) 


BituiitiaB. 

N.  and 

N.K. 

S. 

Central 

\  Central 

JandS.W. 

E. 


An*a  In  Acki.  ^if|<u.st.  « 

Land.  Wai«r.        Total.  id  laL.1 

7C,279  2.605     7B»884  4S>>* 

25,449  3,708     29.157  fi.oV>' 

44,988  640     45,628  17,4Ji 

120,624  1,062  121.686  32.84y 

75,199  4.397     79,596  25i.:j€ 


j      W.         106.474        328  106,802     O^iCi 
Total  area     449.013  12,740  461,753   171,;%i 
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and  barony  of  Leney.  about  21  miles  aouth-ioutb-wesi  from 
Sligo,  on  the  road  to  Swineford  and  Castlebar,  and  10  or  1 1 
miles  from  Bally  mote.  The  town  had,  in  1831.  48  houses, 
▼is.  40  inhabited,  6  uninhabited,  and  2  building;  the  popu- 
lation was  210;  there  are  in  the  place  a  neat  Episcopal 
ohapel,  a  Roman  Catholic  chapel,  a  police-barrack,  and  a 
markeUhouse.  The  market  is  on  Monday,  and  there  are 
seven  yearly  lairs.    There  is  a  penny-post,  dependent  on 

Ballymote. 

Baskey  is  in  Easkey  parish,  in  Tyreragh  barony,  27 
miles  west  of  Sligo,  on  the  old  or  coast  road  to  Ballina.  It 
is  ohietty  on  the  left  bank  of  the  river  Easkey,  about  half  a 
mile  from  its  mouth:  it  is  irregularly  laid  out«  but  most  of 
the  houses  are  on  the  Ballina  road  ;  there  were,  in  1831,  76 
houses,  vii.  61  inhabited,  14  uninhabited,  and  1  building; 
the  population  was  289.  The  church  is  a  neat  building,  and 
there  are  a  Roman  Catholic  chapel  and  a  Baptist  meeting- 
house. There  are  the  ruins  of  an  old  church,  and  in  the 
neighbourhood  are  the  remains  of  two  antient  castles,  and 
some  other  antiquities.  The  market  is  on  Wednesday,  and 
there  are  two  yearly  fairs  in  the  town,  beside  two  others  at 
Rosslee  in  the  parish.  Petty-sessions  are  held  once  a  fort- 
night in  a  court-house  in  the  town.  Quarter-sessions  for 
the  division  are  also  held  here. 

Dromore  West  is  in  the  parish  of  Kilmacshalgan,  in  the 
barony  of  Tyreragh,  about  22  or  23  miles  west  of  Sligo,  on 
the  road  through  Ballysadere  to  Ballina.  It  stands  on  the 
little  river  Dunneill,  which  flows  into  the  sea  about  a  mile 
below  the  town,  and  consist  of  about  20  houses ;  it  has  a 
post-office:  a  short  disUnce  east  of  the  village  are  the  pre- 
sent parish  church  and  the  remains  of  the  former  one ;  and 
a  short  distance  south-west  is  the  Roman  Catholic  chapel. 

Ballysadere  is  on  the  river  of  the  same  name,  just  above 
its  outfal  in  Balljrsadere  Bay,  five  miles  south  of  Sligo.  It 
is  in  the  parish  of  Ballysadere,  and  just  on  the  boundary  of 
the  baronies  of  Tirragbhll  and  Leney,  which  are  here  sepa- 
rated from  each  other  by  the  river.  That  part  of  the  village 
whieh  is  on  the  right  bank  is  in  Terraghrill,  the  part  on  the 
left  bank  in  Leney.  The  village  consists  of  one  main  street 
on  the  right  bank,  running  £>wn  to  the  bridge,  and  some 
bouses,  irregularly  grouped,  on  the  other  bank ;  there  were, 
in  1831,  100  houses,  95  mhabited  and  5  empty ;  the  poouia- 
tion  was  546.  It  a  busy  little  place ;  on  the  river  Lelow 
the  village  are  several  mills,  and  in  the  immediate  neigh- 
bourhood are  a  limestone- quarry  and  a  bleach -green. 
Vessels  of  100  tons  can  enter  the  river,  and  there  is  some 
export  of  corn  and  meal.  There  is  a  small  pier,  and  at  the 
mouth  of  the  river  a  quay.  There  are  seven  yearly  fairs, 
besides  others  at  Tubberscanavin,  Carricknagatt,  and  Col- 
looney,  all  in  this  parish.  At  the  mouth  of  the  river  on  the 
\eti  bank  are  the  remains  of  an  antient  church,  and  near  it 
the  ruins  of  an  abbey. 

Ardnaree  is  in  the  parish  of  Kilraoremoy,  in  Tyreragh 
barony.  It  is  on  the  right  bank  of  the  river  Moy,  and  forms 
a  suburb  of  the  town  of  Ballina,  which  is  on  the  opposite 
bank.  It  consists  of  one  principal  street  running  westward 
down  to  the  bridge,  which  unites  it  with  Ballina,  and  of 
some  smaller  streets  or  lanes  leading  from  this ;  there  were, 
in  1831,  512  houses,  viz.  432  inhabited,  64  uninhabited, 
and  16  building:  the  population  was  2482.  The  parish 
church  is  in  the  town,  and  the  Roman  Catholic  chapel  is 
very  handsome ;  it  is  the  cathedral  of  the  Roman  Catholic 
bishopric  of  Killsla.  There  are  the  remains  of  an  antient 
Augustinian  abbey  or  monastery.  There  are  a  brewery  in 
the  town  and  a  salmon-weir  and  a  flour-mill  just  above 
it. 

Grange  is  in  the  parish  of  Ahamlish  and  the  barony  of 
Corbury.  It  consisted,  in  1831,  of  40  houses,  34  inhabited, 
4  unmhabited,  and  2  building;  the  population  was  221. 
It  has  a  Catholic  chapel,  and  near  the  village  are  a  revenue 
police-barrack,  and  one  for  the  county  constabulary.  There 
are  Hoven  yearly  fairs. 

Riverstown  is  partly  in  Drumcollum  or  DrurocoUimb 

rarishand  partly  in  Kilmacallan,  in  the  barony  of  Tirragh rill, 
thad,  in  1831,89  houses,  vii. 87  inhabited  and  2  building; 
the  population  was  421.  The  parish  church  of  Kilmacallan 
is  in  tne  village,  and  the  Catholic  chapel ;  both  are  plain 
buildings :  there  are  a  Methodist  meeting-house  near  the 
village  and  a  police  barrack.  There  are  two  corn-mills  and 
two  kilns. 

iHviaiong  for  Ecclesiastical  aud  Legal  Purposes. — ^The 
rouniy  wa«  lt.rnied  on  the  division  of  Connaught  into  coun- 
tiee  by  btr  Henry  Snlney,  lord-deputy  of  Ireland,  under 


Queen  EllBaboih,  aj>.  1565.  With  the  exceptton  of  two 
parishes,  it  is  divided  among  the  three  diooeaes  of  Elpbin. 
Killala,  and  Achonry,  the  chief  part  belongs  to  the  Ui.t. 
AU  the  parishes  of  the  barony  of  Carbcry,  except  Roe- 
sin  ver,  which  is  in  the  diocese  of  Kdroove  and  province 
of  Armagh,  and  all  those  in  the  barony  of  Tirrarhnil. 
except  Ballysadere  andKillery,  the  latter  of  which  b  in  the 
diocese  of  Ardagh  and  province  of  Armagh,  are  in  th« 
diocese  of  Elphin ;  all  those  in  the  barony  of  Tyreragh,  m 
the  diocese  of  Killala;  and  all  those  in  the  baronies  of 
Coolavin,  Corran,  and  Leney,  with  the  parish  of  Ballyaadere. 
which  is  partly  in  Leney,  partly  in  Tirraghrill,  are  in  \hv 
diocese  of  Achonry.  From  the  time  of  Charles  I.  the  tv» 
sees  of  Killala  and  Achonry  were  united ;  and  in  1833  th«> 
were,  in  pursuance  of  the  act  of  3  and  4  William  IV.,  ontw«l 
to  the  see  of  Tuam.  By  the  same  act  Elphin  is,  upon  in 
next  avoidance,  to  be  added  to  Kilmore.  AU  these  are  in 
the  ecclesiastical  province  of  Armagh.  The  Roman  Cat  bo- 
lie  dioceses  nearly  coincide  with  those  of  the  eetablisbcd 
church,  but  Killala  and  Achonry  have  continued  MiMxat'.-. 
The  Catholic  bishop  of  the  diocese  of  Killala  has  his  seat  at 
Ardnaree,  a  suburb  of  Ballina,  in  this  county;  and  the 
bishop  of  the  diocese  of  Elphin  has  his  residence  at  6Hgn. 
The  county  contains  thirty-seven  entire  pariabea  and  part  of 
four  or  five  others. 

It  is  in  the  Connaught  cireuit :  the  assifes  are  beM  at 
Sligo,  where  is  the  county  gaol.  Quarter-sessions  for  their 
respective  divisions  are  held  at  Sligo,  Ballymote,  and  Easkey 
at  each  of  the  last  two  places  there  is  a  court-house,  and  at 
Ballymote  there  is  a  bridewell.  The  Report  of  the  Iii«pec- 
tors  of  Prisons  as  to  the  general  management  of  the  ceunu 
gaol  and  the  Ballymote  bridewell  {Pari,  Jhptrs.  1640  (« 
favourable;  but  the  county  gaol  has  no  adequate  provi^iun 
for  the  adoption  of  the  system  of  separate  confinement.  Tho 
number  of  persons  committed  for  trial  in  1837  was  154,  •  f 
whom  1 07  were  convicted,  1  found  to  be  iiuiane.  and  46  ac- 
quitted: of  the  convictions,  only  one  was  for  a  capita! 
offence.  In  1839,  578  persons  were  committed,  of  wl.om 
151  were  convicted,  1  found  to  be  insane,  and  426  aequilttrd 
or  discharged  without  trial :  of  the  convictions,  not  one  was 
for  a  capital  offence.  In  both  years  the  number  of  offendt- r^ 
was  below  the  average  of  the  Irish  counties,  and  in  the  yen 
1837  very  far  below  it. 

It  returns  two  members  to  parliament  for  the  county,  and 
one  for  the  borough  of  Sligo.  Before  the  Union,  Shir  * 
borough  returned  two  membera  to  the  Irish  parliame:.i. 
The  county  memben  are  elected  at  Sligo.  The  number  of 
voters  for  the  county  in  1834-5  was  804;  for  the  borough 
of  Sligo  694. 

The  county  constabulary  consisted,  on  the  1st  Jan^  1540, 
of  one  county  inspector,  third-rate ;  five  sub-inspectors,  ont- 
first-rate  and  the  other  four  third-rate;  six  head  eonstabW. 
one  first-rate  and  Ave  second-rate;  twenty-three eonstablr% 
and  one  hundred  and  forty-nine  sub- constables,  of  whom 
one  hundred  and  nineteen  were  first-rate  and  thirty  second- 
rate  :  the  whole  expenditure  for  this  force  in  the  year  ending 
3Ut  Dec.,  1839,  was  9598/.  \Ss.  3)(/.    The  total  amount  •  f 
grand-jury  presentments  for  the  same  year  was  20,8  J5/.  1  ^#. 
bid.t  consisting  of  the  following  items : — New  roads,  bndget, 
pipes,  gullets,  &c.,  879/.  IBs.  7d.;  repaira  of  roads,  bridges, 
pipes,  gullets,  &c.,  6092/.  7s.  7id.;    erection  or  repatr    f 
court  or  sessions  hout^es,  1  lu/.  15«.  6dL ;  building  or  repaint.^ 
gaols,  bridewells,  and  houses  of  correction,  127/.  5«.  Z*t :  v  . 
other  prison  and  bridew^ell  expenses,  2943/.  Zs.  4d.;    pu.   t 
and  police  estsbluhments,  4020/.  Bs.  8^;  salaries  of  - 
county  officers,  not  included  above,  2374/.  lis.  Ud.;  pL^.w 
charities,  3 1 45/.  1 U.  bd. ;  repayment  of  advances  to  go  vera 
ment,  417/.  14^.  (kL;    miscellaneous,  not  included  a1)o%o. 
1413/.  If.  3ld.;    together,  21,524/.  18«.  lOd;    fromwh*.. 
the  sum  of  699/.  0#.  4^.  is  to  be  deducted  for  re-prev :  *- 
meats.    The  county  is  included  in  the  district  of  ilw  1 «  u- 
naught  lunatic  asylum  at  BalUnaslue,  in  whieh  it  had.  .n 
the  year  ending  31st  Dec*  1839,  39  patients,  at  a  charge  i^( 
623/.  As.  Oid.    The  countv  infirmary  and  fever  hospital  aie 
at  Sligo;   and  there  are  dispensaries  at  Ballymote,  Carnev 
Castleconnor  and  Kilglass,  Collooney,  Coolaney,  l>rom>)ro 
West,  Riverstown,  Tubbercurry,  and  St.  John's,  Sliffo. 

The  number  of  schools  in  connection  with  the  Natior4l 
Board  on  the  3 1st  March,  1835,  was  18,  with  18  leacho.'^ 
namely,  13  males  and  5  females;  and  2663  childtv. 
namely,  1571  boys  and  1092  girls,  on  the  roll 

History  and  Anliquities. — In  the  roost  antient  hist*  ru's! 
periodi  this  part  of  Ireland  is  thought  to  have  been  inhabtt«xi 
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Modem  DivMon. 


Nearly    coinciding    with 
the  barony  of  Carbury. 


Nearly  coinciding  with  the 
baronies  of  Corran  and  Leney* 

Nearly  coinciding  with  the 
barony  of  Leney 


Nearly  coinciding  with  the 
barony  of  Coolavin. 


by  the  people  called  by  Ptolemy  'Hayvdrai^  Mayvdrat,  or 
MafvaroL,  Nagnatae.or  Magnatae,  or  Magnati;  whose  chief 
town,  iidyvarat  Nagnata«  or  'Hayvarof  Ma^uata,  called  by 
Ptolemy  iroXic  IriaiifiOQ,  *  an  eminent  city/  is  supposed  by 
Sir  James  Ware  to  have  been  near  Sligo,  though  Baxter 
places  it  at  or  near  Galway.  The  Alfivtos  or  Aljioio^  -KOTafibc, 
liver  Libnius  or  Liboeus  of  Plolemy*  is  supposed  to  be  the 
river  on  which  Sligo  stands;   but  the  correctness  of  this 
opinion  depends  in  a  great  degree  on  the  identity  of  Nag- 
nata  with  the  town  of  Sligo.    In  the  territorial  arrange- 
ment of  Ireland  which  prevailed  both  before  and  for  long 
after   the  eslabjishment  of  the  English  dominion  in  the 
island,  this  part  of  the  country  was  divided  as  follows* — 

Aatint  DMiioD. 

CairuuiAe,  or,  more  usu- 
ally, Cairigia*  apparently  the 
modern  parish  or  Calry,  near 
Lough  Gill 

paririgiot  alio  near  Lough 

Kinel  Cairbre,  whenee  the 
modern  name  of  the  barony. 

SiolMorey^  the  neighbour' 
hood  of  Sligo,  more  aotiently 
called  Crioeh  Carbury:  it 
was  the  eountry  of  O'Connor 
Sligo. 

Conanfia,  whenee  the  mo- 
dern Corran. 

Luigne  (whenee  the  mo- 
dem L^neT\  A  aubdivision  of 
Coranna. 

Gregrariot  in  the  neigh- 
bourhood of  Lough  Gara,  the 
name  of  which  appears  to  be 
an  element  of  the  designation 
Gre-grar-ia. 

This  part  of  Con  naught  was  made  the  scene  of  warfare 
between  the  descendants  and  family  of  Roderio  O'Connor 
vthe  last  monarch  of  Ireland),  in  their  struggle  for  the  prin- 
cipality of  Connaught.  Hugh O^Nial,  chieftain  of  Tir-owen, 
or  Tyrone,  was  defeated  near  Ballysadere  (a.d.  1200)  in  the 
ut tempt  to  reinsUte  Cathal  Croobhderg,  or  Cathal  of  the 
Bloody  Hand,  who  had  been  dethroned  by  his  brother  or 
kinsman  Carrach,  who  was  supported  by  the  Anglo-Nor- 
mans under  De  Burgh  or  Do  Burgo.  Some  of  the  Anglo- 
Norman  settlers  were  engaged  on  the  side  of  Cathal.  In 
1245  the  castle  of  Sligo  was  built,  and,  having  been  destroyed 
by  the  natives,  was  restored  about  the  beginning  of  the  next 
century. 

The  relics  of  antiquity  are  numerous.  There  are  many 
cromlechs  and  other  (supposed)  Druidical  monuments ;  and 
teveral  remarkable  caverns,  the  origin  and  purpose  of  which 
arc  unknown.  Raths,  or  hill  forts,  are  numerous  in  all 
parts  of  the  county ;  and  at  Drumcliffe  is  one  of  the*  round 
towers  *  which  have  excited  so  much  discussion :  it  is  dis- 
ttnguished  by  its  small  dimensions  and  coarse  construction. 
The  eccleaiastical  and  castellated  ruina  of  a  somewhat  later 
date  are  also  numerous :  several  of  the  monastic  churches 
tiave  beeu  converted  to  parochial  use. 

In  the  general  rebellion  near  the  close  of  Elizabeth's 
reign,  the  royal  forces  under  Sir  Conyera  Clifford,  president 
of  Connaught,  were  surprised  in  this  county  by  the  natives 
under  O'Ruarc,  or  O'Rourke,  chieftain  of  Breffney  (now 
Lei  trim),  and  suffered  considerable  loss.  In  the  rebellion 
of  1641  the  county  was  occupied  by  the  insurgents,  and 
though  Sligo  was  taken  from  them  Caj>.  1645),  and  they 
were  repulsed  in  an  attack  upon  it  by  Sir  C.  Coote,  they  re^ 
covered  it  afterwards,  and  held  it  till  nearly  the  close  of  the 
war.  In  the  war  of  the  Revdution  the  county  was  held  by 
the  Jacobites.  A  body  of  them  were  indeed  repulsed  on 
thetr  first  advance  toward  Sligo  town  by  the  Protestants  of 
BnoiskiUen;  but  on  their  advance  with  a  superior  force, 
they  obtained  possession  of  that  town.  In  tne  French  in- 
^asioD  of  1790,  a  smart  skirmish  was  fought  at  Colooney 
between  the  invading  force,  under  General  Humbert,  and 
a  body  of  the  Limerick  militia,  under  Col.  Vereker* 

{Ordnatme  Survey  of  Sligo;  Lewis's  Topographical 
Dictionary  qf  Irekmd;  The  Hieiory  and  Antiquitiee  of 
IrsUnd,  by  Sir  James  Ware,  translated  and  augmented  by 
Harris ;  Moore*s  History  €/  Ireland;  Gordon's  History  qf 
Ireland;*  PwUamentary  Apere,) 


SLING,  an  instrument  with  which  stones  or  other  mis- 
»iles  may  be  thrown  to  a  great  distance.  In  its  simplest 
form  the  sling  consists  of  a  thong  of  leather,  or  a  piece  of 
cord  or  some  woven  fabric,  both  ends  of  which  are  held  in 
the  hand  of  the  slinger.  The  stone  or  missile  is  placed  in 
the  fold  or  double  of  the  thong,  which  is  made  wide  at  that 
part,  and  sometimes  furnished  with  a  sht  or  socket  for  the 
purpose  of  holding  it ;  and  the  sling  is  then  whirled  round 
to  gain  an  impetus.  When  a  sufficient  degree  of  centrifu- 
gal force  is  thus  generated,  the  slinger  allows  one  end  of  the 
thong  to  escape,  and  the  stone,  being  thereby  released,  flies 
off  with  considerable  velocity.  In  the  hands  of  an  expert 
slinger,  this  instrument  maybe  made  to  project  missiles  to  a 
great  distance,  and  with  surprising  accuracy. 

The  simplicity  and  portability  of  the  sling,  and  the  faciUty 
with  which  supplies  of  ammunition  for  it  might  be  obtained, 
led  to  its  extensive  use  among  the  antients  as  a  weapon  of 
war,  as  well  as  for  other  purposes.    Its  common  use  among 
the  Jews  is  intimated  by  several  passages  of  Scripture.    In 
the  book  oi  Judges,  xx.  16,  we  read  of  700  men  of  the 
tribe  of  Benjamin,  of  whom  it  is  stated  that '  every  one  could 
sling  stones  at  an  hair-breadth,  and  not  miss.*    At  a  later 
period  the  account  of  David's  conflict  with  Goliath  indicates 
his   familiarity  with  this  weapon ;   while  the  subsequent 
notices  in  1   Chron,,  xii.,  and  2  Chron.,  xxvi.,  distinctly 
allude  to  its  use  as  a  weapon  of  offence.     Several  antient 
paintings  represent  the  use  of  the  sling  at  an  early  period 
by  the  Egyptians.     Some  of  these  are  given  by  Wilkinson, 
who  says  (vol.  i.,  p.  316,  8cc.), — ^'Tho  sling  was  a  thong  of 
leather,  or  string  plaited,  broad  in  the  middle,  and  having 
a  loop  at  one  end,  by  which  it  was  fixed  upon  and  firmly 
held  with  the  hand ;  the  other  extremity  terminating  in  a 
lash,   which  escaped  from  the  fingers  as  the  stone  was 
thrown;   and  when  used,  the  slinger  whirled  it  two  or 
three  times  over  his  head,  to  steady  it  and  to  increase  the 
impetus.'     In  the  Greek  and  Roman  armies  the  light 
troops  consisted  in  great  part  of  slingers,  who  were  called 
ff^vSovtjratf  or  funditoreSt  from  (rfcvMvif,  and  fweda^  the 
Greek  and  Latin  names  of  the  weapon.     The  Carduchi, 
according  to  Xenophon,  annoyed  the  retreating  army  of  the 
Ten  Thousand  by  their  powerful  slings.    {Anob^  iv.  1,  &c) 
There  are  no  slingers  mentioned  in  Homer ;  and  the  word 
which  usually  means  sling  (ir^cv^^vi})  oeeurs  only  once 
{Iliad,  book  xiii.,  line  599),  and  then  not  in  the  sense  of 
sling,  but  in  the  primary  sense  of  the  word,  which  means  a 
broad  band  or  bandage.    This  passage  has  sometimes  beeu 
strangely  misunderstood.    The  sling  is  not  mentioned  by 
Herodotus ;  and  it  is  an  error  to  assign  the  use  of  it  to  the 
Persians^  for  which  there  appears  no  evidence  but  a  loose 
expression  in  INodorus  (xviiL  51),  where  he  speaks  of  *  Per- 
sians, bowmen  and  slingers,  five  hundred.'    The  natives  of 
the  Balearic  Islands  attained  the  highest  reputation  for  their 
skill  in  its  management ;  which  is  attributed  to  their  custom 
of  teaching  their  children,  while  very  young,  to  wield  it,  and 
forbidding  them,  it  is  said,  to  taste  their  food  until  they  had 
dislodged  it  from  a  post  or  beam  by  means  of  a  sling.  Among 
the  Greeks  the  sling  was  used  with  the  greatest  expertnesa 
bv  the  Achssans  and  Aeamanians.    Besides  stones,  leaden 
plummets,  cast  in  moulds,  were  need  as  projectiles  for  the 
sling.    These,  which  were  called  glandes,  or  fioKMiiif,  were 
of  an  elongated  spheroidal  form ;  somewhat  resembling  that 
of  olives  or  acorns.    They  have  been  often  discovered  in 
various  parts  of  Greece,  and  frequently  bear  on  one  aide  a 
figure  of  a  thunderbolt,  and  on  the  other  side  either  the  word 
ABSAI  (take  this),  the  name  of  their  owner,  or  some  other 
inscription  or  device.    Some  of  these  were  of  oonsideiable 
size,  weighing  as  much  as  an  Attic  pound,  or  100  draobmsp. 
Fireballs  also  have  been  thrown  by  slinks.  Antient  Egyptian 
representations  show  a  small  bag,  attached  to  a  belt  worn 
over  the  shoulder  of  the  slinger,  for  the  purpose  of  holding 
a  supply  of  stones ;  and  a  Roman  baa-relief  represents  a 
slinger  with  a  supply  off  stones  laid  in  the  folds  of  his  pal- 
Hum,  or  upper  garment,  hanging,  like  the  Egvptian  bag, 
upon  his  breast    Some  of  the  slings  uaed  by  the  antients 
were  managed  by  more  than  one  cord ;  one»  two,  or  three 
being  used,  according  to  the  aiae  of  the  miaailes  to  bo 
thrown.  ^ 

The  sling  was  long  used,  both  as  an  offensive  weapon  amt 
otherwise,  in  England.  Strutt  observes,  '  that  it  m  alto- 
gather  uncertain  whether  the  antient  inhabitants  of  Britain 
were  acquainted  with  the  use  of  the  sling  or  not  j  but  that 
our  Saxon  aneeatota  certainly  used  it.  and  smbi  to  have 
been  akilful  in  its  malMgement.    Besidea  the  ordinary 
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•ling,  tbey  used  one  attached  to  a  etafT  or  truncheon  three 
or  four  feet  lon^,  wielded  with  both  hands.  Thi^i  kind  of 
■ling,  with  which  large  atoneti  were  thrown,  appears  to  have 
been  used  principally  in  sieges  and  in  naval  warfare.  It  is 
represented  in  an  old  drawing,  supposed  to  be  by  Matthew 
Paris.  Slingers  formed  a  part  also  of  the  Anglo-Norman 
soldiery ;  and  the  following  lines,  quoted  by  Strutt,  show 
that  the  sling  had  not  fallen  into  disuse  as  a  military 
weapon  at  the  commencement  of  the  fifteenth  century. 
They  occur  in  a  MS.  poem  of  that  date,  entitled  •  Knyght- 
hode  and  Batayle,*  which  professes  to  treat  upon  the  duties 
and  exercises  necessary  for  a  good  soldier.  The  object  of 
the  poet  in  this  pastiage  is  to  express  the  destructive  effect 
of  stones  projected  from  a  sling,  even  to  men  cased  in 
armour;  and  the  advantages  of  the  weapon,  in  being  readily 
carried,  and  easily  supplied  with  ammunition  in  any  place : 

*  Um  eek  the  cast  of  ttone,  wiUt  tlynge  or  lioode : 
It  (kllsih  one,  yf  oilwr  shot  there  oooe  It, 
Men  harneyieu  iu  ileel  may  nut  witlisiooito 
The  multitude  ami  ral;;hty  east  of  ttouya  • 
And  ■tooya  in  ttfTfCtp  are  every  w  here. 
And  ilyngee  are  not  nuyous  for  iu  bcare.* 

In  alluding  to  the  more  recent  use  of  slings  for  amuse- 
ment, Strutt  mentions  a  substitute  for  the  ordinary  sling, 
consisting  of  a  stick  of  ash  or  haiel,  cleft  at  one  end  to 
receive  the  stone ;  which  was  thus  held  with  sufficient  force 
to  keep  it  from  falling  out,  yet  not  so  firmly  as  to  resist  the 
impulse  of  the  slinger.  It  required,  he  states,  much  practice 
to  make  the  stone  ny  out  at  exactly  the  right  time,  so  as  to 
strike  the  mark  with  precision.  The  use  of  the  sling  may 
now  be  considered  obsolete  in  this  country,  not  only  as  an 
offensive  weapon,  but  even  as  a  means  of  amusement. 

(Dictionary  of  Greek  and  Roman  Antiquities ,  art. '  Fun  da ;' 
Wilkinson^s  Manners  and  Customs  of  the  Ancient  Egyp- 
tians, first  series,  vol.  i. ;  Strutt's  Sports  and  Btstimes,) 

SLIN6ELANDT,  PETER  VAN,  was  bom  at  Leyden 
in  1640,  and  became  a  pupil  of  Gerard  Douw.  He  imitated 
very  successfully  the  highly  finished  stvle  of  his  master, 
whom  in  this  respect  he  frequently  equalled.  His  colour- 
ing is  perfectly  true  to  nature,  and  his  ehiar'oscuro  admira- 
ble. Various  instances  are  recorded  of  his  extreme  pa- 
tience in  finishing  his  works.  It  is  related  by  Houbra- 
ken,  that  he  was  employed  three  years,  without  inter- 
mission, on  a  small  picture  containing  portraits  of  the 
family  of  Meerman.  and  that  he  devoted  a  whole  month  to 
the  finishing  of  a  ruff.  When  he  introduced  a  dog,  a  cat, 
or  a  mouse,  which  he  often  did,  he  seemed  to  have  made  a 
point  of  representing  every  single  hair.  It  was  to  be  regret- 
ted that  with  all  this  labour  his  design  and  composition  are 
in  general  indifferent,  and  far  inferior  in  correctness  and 
expression  to  his  master.  His  works  are  however  highly 
valued,  as  among  the  best  of  the  Flemish  school,  and  are 
often  mistaken  for  those  of  Mieris  and  Gerard  Douw. 
Dr.  Waagen,  in  his  account  of  the  galleries  in  England, 
mentions  very  few  of  this  artistes  performances:  one  in 
Sir  Robert  Peel's  collection ;  one  in  the  Bridgewater  gal- 
lery, distinguished,  he  says,  by  the  incredible  minuteness  of 
detail  in  the  execution,  in  which  it  even  exceeds  Gerard 
Douw,  though  far  inferior  to  him  in  other  respects ;  two  in 
the  private  collection  of  George  IV.,  which  he  highly  com- 
mends, and  which  have  both  been  ascribed  toG.  Douw.  and 
sold  as  his ;  and  one  in  the  collection  of  the  Marquis  of 
Bute,  at  La  (ton  House,  which  he  says  is  far  more  powerful 
and  warm  in  the  tone,  and  more  spirited  in  the  execution, 
than  is  usual  with  him.     Slingelandt  died  in  1691,  aged  51. 

SLIP,  or  BUILDING-SLIP,  a  piece  of  ground  cut  in  a 
direction  perpendicular  to  the  bank  of  a  river  or  harbour, 
so  as  to  form  an  inclined  plane,  descending  from  the  gene- 
ral surfiice  of  the  land  at  one  end.  towards  the  water  at  the 
other  end.  It  is  frequently  paved  with  stone,  and  it  is  en- 
tirely covered  by  a  roof,  which  is  supported  on  lofty  pillars 
of  wood.  On  this  plane  ships  are  built,  and  therefore  its 
length  and  breadth  must  exceed  those  of  the  largest  vessel 
for  which  it  is  intended.  Its  slope  has  about  I  foot  in 
height  to  every  19  feet  in  length,  so  that  iu  surface  is  in- 
clined to  the  horixon  at  an  angle  of  about  three  degrees. 
Its  lower  extremity  is  considerably  below  the  level  of  high 
water,  and  strong  gates  keep  the  slip  dry  till  the  vessel  b 
about  to  be  launched. 

It  has  been  stated  in  the  article  Ship-Bui  tot  no,  that 
during  the  construction  of  a  vessel,  the  keel  rests  upon 
blocks  of  wood  placed  at  intervals  in  line  on  the  slip.  Now 
when  the  vessel  is  to  be  launched,  timbers  placed  side  by  side, 
bt ving  their  upper  surfiusei  worked  to  a  plane,  or  to  a  gentle 


curve  with  its  convexity  upwards,  and  made  very  smooth, 
are  disposed  on  blocks  which  are  also  laid  on  the  slip,  to  a 
line  on  each  side  of  the  keel,  parallel  to  it,  and  at  tbeduitance 
of  a  few  feet  (usually  about  one-sixth  of'  the  vwnera 
breadth)  firom  it.  These  two  inclined  planes  are  called  the 
ways ;  each  extends  through  the  whole  lensth  of  the  slip, 
and  its  breadth  is  about  three  feet:  iU  wpe  is  rather 
greater  than  that  of  the  slip,  having  1  foot  in  height 
to  about  14  feet  in  length,  so  that  ito  inclinatiOD  to  xXve 
horizon  is  above  4  degrees.  Previously  to  the  ship  being 
launched,  a  frame  of  timbers  called  a  eradie  is  constructed 
for  its  support ;  and  this,  carrving  the  vessel  with  if.  is 
allowed  to  slide  upon  the  ways  till  the  ship  floats  upon  the 
water ;  then  the  eradie,  whose  parts  are  kept  together  and 
are  attached  to  the  ship  only  by  treenails,  either  Calls  to 
pieces  of  itself  or  is  removed  by  the  workmen.  Along  the 
exterior  side  of  each  of  the  ways  is  a  riband  or  lodge  of 
timber  raised  above  4  inches  above  the  surfoee,  in  order  to 

Erevent  the  frame-work  which  forms  the  cradle  torn  being; 
y  any  lateral  pressure,  forced  off  ttom  the  piano. 
The  cradle  is  formed  by  laying  upon  each  of  the  f«i|fr  one 
long  timber  called  a  Wge-way,  about  IS  iiicbea  in  bioadth. 
and  as  much  in  depth,  having  its  lower  surface  made  qnitc 
smooth,  and  upon  this  another  timber,  which  is  oapohle  of 
being  raised  a  little  from  the  former  bymeansof  numerout 
wedges  Disced  between  them  at  intervals  in  its  whole  length. 
Above  tnese  timbers,  about  the  middle  of  the  ship's  leogth, 
are  laid  others  longitudinally;  and  near  the  two  extreaitlie»  are 
placed  stout  props  of  timber  in  vertical  positions,  the  upper 
sides  of  the  former  and  the  upper  ends  of  the  latter  bein^ 
in  contact  with  the  bottom  of  the  hull.  Pkeviously  to  ib« 
completion  of  the  cradle  the  surfaces  of  the  two  inclined 
planes  or  ways  are  covered  with  a  thick  coating  of  soap, 
tallow,  and  oil ;  and  when,  by  driving  in  all  the  wedgvs 
simultaneously,  the  upper  part  of  the  cradle  is  made  to  ptess 
against  the  bottom  of  the  ship,  so  that  the  weight  of  the 
latter  is  in  a  great  measure  taken  off  ftom  the  blocks  under 
the  keel,  on  cutting  awav  those  blocks  the  ship  is  rewly  to 
descend  in  its  cradle  to  tne  water.  In  fact,  the  ship  is  then 
only  prevented  from  sliding  on  the  ways  by  two  short  lim- 
bers called  the  dog-shoars,  which  are  placed,  one  on  each 
of  the  ways,  near  the  head  of  the  vessel  at  a  small  angle  of 
inclination  to  the  plane  of  the  ways.  Each  of  these  sboxn 
is  kept  in  its  inclined  position  by  a  short  prop  called  a 
poppet  placed  under  ito  extremity  (that  which  is  nearest  to 
the  head  of  the  vessel),  and  that  extremity,  which  it 
covered  with  iron,  abuts  against  a  projection  on  one  side  of 
the  cradle,  while  the  lower  extremity  abuts  on  a  e<MfL  which 
is  spiked  down  to  the  surface  of  the  way.  When  the  ship 
is  to  be  launched,  the  gates  of  the  slip  having  been  opened 
and  the  water  sufferea  to  flow  in  by  the  rising  of  the  tide, 
the  poppeto  of  the  two  dog-shoars  are  knocked  sway  at  Uie 
same  moment,  which  is  nearly  that  of  the  highest  water: 
and  should  the  shears  not  drop  down,  on  cutting  a  slender 
string  at  the  ship's  head  a  heavy  mass  of  lead  on  each  side 
becomes  disengaged,  and  descending  upon  each  shoar  at  ths 
same  instant,  causes  both  of  them  to  fsll.  Then  the  vretght 
of  the  ship  on  the  inclined  planes,  aided  by  a  small  ekvs- 
tion  of  her  hull,  produced  by  the  water  which  has  ontsed 
the  slip,  causes  her  to  descend  gradually  into  the  river  ur 
harbour. 

SLOANE,  SIR  HANS,  Bart,  was  bom  at  Kflliles^^b. 
in  county  Down,  on  the  16th  of  April,  1660.  Though  a 
native  of  Ireland,  he  was  of  Scotch  extraction,  hta  lather 
Alexander  Sloane  having  been  the  head  of  a  colony  of  Scou 
whom  James  I.  settled  in  Ulster. 

While  young  his  health  was  delicate. and  firom  his  sixteentli 
to  his  nineteenth  vear  he  suffered  from  spitting  of  bkkid. 
It  was  however  in  his  youth,  and  while  living  athooie,  thaf 
he  imbibed  a  taste  for  those  pursuits  in  the  cultivation  uf 
which  he  afterwards  atuined  such  celebnty.  As  soon  si 
his  health  would  permit,  he  repaired  to  London,  and  duniic 
four  years  which  he  spent  in  the  metropolis  devoted  hinaeU 
to  the  study  of  medicine  and  the  collateral  scieneea.  Straf* 
forth,  a  pupil  of  the  celebrated  Stahl,  was  his  instnieiar  lo 
chemistry,  and  his  fbndneu  fbr  botany  brought  faint  sc^ 
qusinted  with  Ray  and  Robert  Boyle.  In  1683  be  sot  oui 
for  Paris,  and  during  his  stay  there  attended  the  aaaioiBtral 
lectures  of  Duvemey  and  those  on  botany  by  Touroofurt. 
On  his  departure  for  Montpellier  he  was  fhrnidiod  bv  Tour- 
nefort  with  introductions  to  all  the  celebrated  men  at  that 
university.  Here  he  psssed  a  year,  spending  much  of  ha 
time  in  collecting  plants,  and,  after  having  tnToUod  tluoogb 
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tention  to  manufMlunc  and  oommeroe.  The  duUifation  of 
mulberry- trees  for  the  production  of  silk  was  introduced  in 
the  reign  of  Alexander  L,  but  it  does  not  teem  to  have 
been  successful.  It  is  probable  however  that  the  depressed 
state  of  commerce  in  this  government  is  owing  to  the  bad* 
ness  of  the  roads  and  the  want  of  navigable  rivers.  The 
only  stream  which  could  have  been  made  use  of  for  the  pur- 
pose of  transporting  goods  is  obstructed  by  oorn'miUs  and 
Lide  and  tallow  factories.  This  is  the  8yevernoy  Donyeta. 
thepriacipal  river  of  the  government,  which,  after  receiving 
the  Oskol  in  the  neighbourhood  of  Izyum,  falls  into  the 
Don.  The  other  rivers  are  the  Vorskla  and  the  Psiol,  both 
falling  into  the  Dnieper,  the  former  of  which  belongs  to  the 
southern  districts,  and  the  latter  to  the  northern* 

The  inhabitants  are  all  of  the  Greco-Russian  church, 
with  the  exception  of  a  few  Lutherans  and  some  Jews; 
they  belong  to  the  eparchy  of  the  Slobodfis  of  Ukraine  and 
Kharkofi  which  was  erected  towards  the  end  of  the  last 
century.  This  diocese  contains  628  churches,  seventeen  of 
which  are  cathedrsls,  and  one  monastery  and  one  nunnery. 

There  were  in  1832  thirty  schools  with  200  masters  and 
1938  pupils,  133  of  whom  were  girls.  These  establish- 
ments for  public  instruction  are  all  under  the  control  of 
the  university  of  Kharkof,  which  was  established  in  1805, 
and  has  authority  over  a  district  comprising  the  govern* 
ments  of  Sloboda  Ukraine,  Poltfiva,  Kursk,  Orel,  and 
Vordnets. 

The  chief  town  is  Kharkof^  founded  in  1652.  [Charkow.] 

The  other  towns  of  this  government  are  the  following : 
Akhtyrka,  the  chief  pUce  of  the  district  which  bears  its 
name,  situated  on  a  small  river  which  falls  into  the  Vorskla ; 
it  contains  eight  churches,  one  of  which  attracts  a  great 
number  of  pilgrims  from  possessing  a  miraculous  image  of 
the  Holy  virgin.  Sumy,  remarkable  for  its  extensive 
traffic  in  horses.  Cbuguyef.  on  the  Psiol.  oontaining  9000 
inhabitants, of  whom  many  are  converted  Galmucks.  Izyum, 
which  is  a  fortified  town  containing  four  churches  and 
about  4000  inhabitants ;  it  is  situated  between  the  Oskol 
and  the  Donyeti,  in  the  extreme  south  of  the  government. 
Slavyansk,  in  the  neighbourhood  of  which  city  there  are 
four  saline  lakes.  Besides  these  towns  there  are  Lyebedin, 
Volchansk,  Zmiyef,  Miropoloye,  Nyedrigaylof,  Krasnokutsk, 
Zolochef,  Kupyansk,  and  Valki. 

SLOE.    [PauNus] 

SLOTH.    [Ai ;  Uw au.] 

SLOW  L£MUR.  [St£Nops.] 

SLOW  WORM,  one  of  the  English  names  for  the  Blind 
Worm.    And  see  also  Obyxt  :  SAURiAifs :  SciircoiDUNa. 

SLUGS.  [LiMAX  ] 

8LUI0E.  (In  Dutch,  Sluts,  in  which  language  it  is 
defined  to  be  '  a  mass  of  masonry  and  closing  doors,  to  keep 
water  in,  or  to  stop  the  flow  uf  water.  The  word  Slm$ 
occurs  in  the  names  of  various  olaces  in  Holland,  as  Helle- 
voetsluis.)  In  a  limited  sense  this  name  is  almost  confined 
to  the  sliding  gates  commonly  used  in  mill-streams,  ponds, 
sewers,  &c.,  to  retain  the  water  when  necessary,  or  to  allow 
it  to  escape  in  any  required  quantity;  such  gates  being 
usually  railed  and  lowered  by  means  of  a  rack  and  pinion 
attached  to  the  upper  part  of  the  frame  in  which  they  slide. 
In  a  more  extended  application  of  the  term,  it  embraces  all 
kimls  of  floodgates.  Haps,  and  other  apparatus  used  to  stop, 
collect,  or  retain  water,  and  to  let  it  off  as  occasion  requires. 
According  to  this  use  of  the  word,  a  canal  lock  may  be  con- 
sidered as  a  double  sluice. 

Sluices  are  extensively  used  in  most  hydraulic  worksi 
and  vary  much  in  their  construction,  according  to  the  pur- 
poses for  which  they  are  required.  In  mill-streams  they 
serve  to  keep  back  the  water  when  the  mill  is  at  rest,  and 
to  regulate  the  supply  when  it  is  going.  They  also  act  as 
watters,  to  allow  the  surplus  water  of  a  reservoir  to  escape. 
For  these  purposes  many  self-acting  sluices  liave  been  con- 
trived, to  avoid  the  inconvenience  and  even  danger  which 
might  arise  from  neglect,  as  well  as  to  save  the  expense  of 
a  sluice-keeper.  In  Brewster's  Edin,  Journal  qf  Science. 
vols,  ii.,  iii.,  and  iv.,  several  ingenious  arrangements  of  this 
sort  are  described  and  illustrated;  most  of  which  have 
been  successfully  used  by  their  inventor,  a  Scotch  gentle- 
man named  Tbom.  Some  of  these  are  regulated  by  floats ; 
and  others  by  the  weight  of  iron  cans,  so  situated  as  to  All 
with  water  when  it  rises  in  the  reservoir  to  a  certain  height, 
while  they  are  made  to  empty  themselves  when  it  is  neces^ 
lary  to  dose  the  sluice.    In  one  of  the  plana  .for  a  waatef 


slttiee,  the  lluice-gate  is  balanced  bv  a  weight,  eapubU  of 
sliding  freely  up  and  down  in  a  r}iiudricaT  vessel  whu  ii 
communicates  with  ihe  water  at  the  highest  required  itt\<», 
and  has  a  email  pipe  from  its  lower  extremity  to  allow  tiic 
water  to  run  out  as  toon  as  the  water  in  the  reservoir  siuks 
below  that  level.  The  weight  is  so  adjusted  aa  to  hold  the 
sluice-gate  closed  to  long  aa  the  cylinder  is  empty,  uLi<r  ii 
is  insufficient  to  do  ao  when  the  cylinder  is  full  of  >»aitr; 
the  useful  effect  being  produced  by  the  difference  beiueva 
the  gravity  of  the  balance-weight  when  suspended  in  air  aud 
in  water. 

The  construction  of  an  ordinary  canal-lock  haa  been  de- 
scribed in  the  article  Canal,  voL  vi.,  p.  220.  It  is  neces- 
sary to  make  the  large  gates  meet  in  an  angle  in  the  miilUlc 
of  the  stream,  in  order  that  they  may  be  able  to  resist  the 
pressure  of  the  water ;  and  as  this  pressure  would  rooJur 
it  impoesible  to  open  them  against  anv  considerable  bead  uf 
water,  small  sluices  are  providedi  either  in  the  gates  or  in 
the  masonry  of  the  lock,  by  which  tlM  water  may  be  lei  ..» 
or  out  at  pleasure.  In  looks  exposed  to  the  sea  or  to  a  u<\ti 
river,  a  double  set  of  gates  are  sometimes  U]»ed;  one  m^i 
pointing  outwards,  to  exclude  the  high  tide,  and  the  other 
inwardst  to  bear  the  pressure  of  the  water  in  the  csluA 
when  the  tide  is  below  it.  An  admirable  contrivance  Ut 
meeting  all  the  contiusencies  of  such  a  situation  is  ihfsjan- 
gateA\kwe  or  lock;  of  which  a  full  description,  with  cii- 
gravings,  is  given  in  Brewster's  Edin*  Journal  qf  Scimrc, 
vol.  iii.  It  was  invented  by  Mr.  Blanken,  of  the  NeUH:r- 
lands,  and  has  been  found  completely  successful.  The  »u'>> 
joined  cut  will  explain  the  principle  of  the  apuaraiu», 
applied  merely  as  a  sluice  capable  of  bearing  a  licad  wf 
water  in  either  direction ;  of  being  opened  against  a  bcu  \ 
of  water;  or  of  being  closed  while  the  current  is  rusbtu^ 
through.  In  this  diagram  a*  6tBnd  b,a,  are  the  sluioe-gntf 
meeting  in  the  centre  of  the  stream,  and  capable  of  resi>ti  tig 
the  pressure  of  a  head  of  water  at  A.  These  gates  are 
pivoted  at  a,  a,  and  are  connected,  by  very  strong  framinc. 
with  the  tail-gates  a,c,  which  move  with  them,  and  ti: 
closely  to  curved  recesses  of  masonry,  4i ''^  The  tail-gatei 
are,  as  shown  in  the  plan,  about  one-fiflh  wider  than  the 
sluice-gates:  ^,e,  are  small  tunnels  in  the  masonry,  com- 


raunicatinf^  between  the  head  of  water  at  A  and  Ihe  spar.-. 
d,d;  these  being  provided  with  small  sluices  by  whir.v 
they  may  be  opened  or  closed  at  pleasure:/,/ are  eiaih 
tunnels,  also  provided  with  sluices,  communicating  between 
the  water  at  B  and  the  side  spaees  iC<<.  If  the  gales  U- 
required  to  exclade  a  head  of  water  at  A.  the  tunnels  r,  r 
are  opened,  and  the  water,  rushing  through  them,  lills  xh- 
side  spaces  to  the  level  of  A ;  the  gatee  being  thereby  hci  i 
ck»e.  If  the  head  of  water  to  be  sustain^  beat  B,  the 
tunnels  e,  e  are  closed,  and  thoae  marked  //opened ;  and 
then,  altliough  the  pressure  of  the  water  tends  le  open  the 
sluice-gates,  the  water  rising  to  the  same  level  in  d,d.  aud 
there  acting  upon  the  larger  euperflciee  of  the  tail-gates  o  c 
keeps  them  eloaed.  By  reveniiig  the  use  of  the  tuanela  r,  ^. 
end//,  the  gates  may  be  released  from  pressure  in  eithiH' 
direction,  and  therefore  be  easily  opened;  while  by  ucine 
them  in  the  order  first  described  the  gatee  may  be  cIosikI 
when  the  stream  is  rushing  throngh.  The  lUastratuifl 
gim  by  Bmrater  ia  a  lock  at  Geriaehefli  im  HoUnod, 
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bo  k«pt  in  view.    During  the  «niptiTe  tUge  of  the  diioider, 
the  bowels  should  be  kept  moderately  open  by  saline  ape- 
rients, and  the  occasional  exhibition  of  a  mild  mercurial. 
The  temperature  of  the  skin  may  be  regulated  by  cool  air, 
or  by  sponging  it  with  tepid  vinc^r  and  water ;  if  there 
should  be  mucn  unpleasant  effluYium  from  the  surface  of 
the  body,  washing  it  with  a  weak  solution  of  one  of  the 
chlorides  will  be  found  to  correct  this.     It  has  been  recomp 
mended  by  some  writers,  and  has  been  long  a  practice  in 
Sastem  countries,  to  pierce  the  pustules  with  a  fine  needle ; 
this  procedure,  it  is  said,  lessens  the  violence  of  the  second- 
ary fever,  and  prevents  pitting.    M.  Serres,  with  the  same 
obiect,  directs  the  application  of  lunar  caustic  to  the  pus- 
tules on  the  fourth  day.    As  a  general  rule,  we  should  say 
that  venesection  is  not  admissible  at  any  period  of  small- 
pox ;  indeed  we  have  no  hesitation  in  affirming  that  some 
of  the  severest  consequences  of  the  disease  may  be  averted 
by  a  judicious  employment  of   measures  of  an  opposite 
tendency  to  bloodletting.    The  sloughing  of  the  mtegu- 
ments,  and  the  intense  ophthalmia,  rapidly  teroainating  in 
entire  loss  of  vision,  are  eminently  connected  with  an  en- 
feebled and  cachectic  state  of  body ;  and  the  best  mode  of 
averting  these  evils  is  to  have  recourse  early  to  those  reme- 
dies which  are  most  efficacious  in  arresting  their  pn^press. 
Henoe  bark  or  its  preparations,  combined  with  the  mineral 
acids,  sarsaparilla,  wine,  brandy,  if  the  powers  are  much 
reduced,  and  animal  food,  if  the  patient  can  eat  it,  must  be 

Eoraeveringly  administered.  It  may  not  be  out  of  place 
ere  to  mention  that  the  character  of  the  ophthalmia  termed 
variolous  has  only  lately  been  pointed  out  to  the  profession 
by  Mr.  Marson  of  the  Small-pox  Hospital.  It  had  been  sup- 
posed that  the  eye  was  lost  in  small- pox  from  one  or  more 
of  the  pustules  of  this  disease  forming  on  the  cornea.  Bir. 
Marson  has  shown  not  only  that  this  never  takes  place, 
but  that  the  loss  of  vision  is  attributable  to  ulceration  or 
sloughing  of  the  cornea,  which  comes  on  generally  about 
the  eleventh  or  twelfth  day  of  the  disease.  The  patient  is 
nearly  always  in  a  state  of  great  debility,  and  requires  tonic 
medicines  and  nutritious  diet  to  give  him  a  chance  of 
escaping  from  the  destructive  effects  of  this  ophthalmia. 

HwLALi  is  a  glass  coloured  of  a  fine  blue,  by  means  of 
oxide  of  cobalt.  [Cobalt.I  When  reduced  to  an  impalpa- 
ble powder,  it  is  employed  to  give  a  blue  tint  to  writing- 
paper  and  Unen. 

SMART,  CHRISTOPHER,  was  born  at  Shepburne  in 
Kent,  April  II,  1722.  He  was  educated  at  Durham  and 
Maidstone  schools,  and  at  Pembroke  Hall,  Cambridge. 
where  he  was  sent  October  30, 1739.  Here  he  distinguished 
himself  by  his  classical  attainments ;  he  was  elected  a 
fellow  of  Pembroke  Hall,  July  3,  1745.  He  gained  the 
Seatonian  prize  for  five  successive  years :  the  subiects  of 
the  priie  poems  were  respectively  Uie  Eternitjr,  the  Im- 
mensity, the  Omniscience,  the  Power,  and  the  Goodness  of 
the  Supreme  Being.  In  1 753  he  quitted  Cambridge  on  his 
marriage  with  Miss  Ann  Maria  Carman,  and  afterwards 
resided  in  London,  endeavouring  to  make  a  livelihood  by 
trifling  literary  undertakings.  He  became  engaged  in  an 
altercation  with  Sir  John  Hill,  who  criticised  his  poems,  and 
Smart  in  revenge  published  a  satire  called  the  *  HilUad.' 

In  1 754,  in  consequence  of  pecuniary  embarrassment  and 
other  mortifications,  he  became  deranged,  and  continued  in 
this  condition,  with  intervals  more  or  less  lasting  of  sanity, 
till  his  death.  May  18,  1770,  in  the  rules  of  the  King*s 
Bench,  where  he  had  been  confined  in  his  latter  years. 
Smart  translated  the  Psalms,  Phndrus,  and  Horace  into 
prose;  and  in  1752  published  a  small  collection  of  poems, 
to  which  he  made  subsequent  additions.  His  productions 
have  sunk  into  deserved  oblivion.  He  seems  to  have  been 
a  weak  improvident  man,  not  destitute  of  good  qualities, 
such  as  gained  the  favour  of  several  of  the  nobility,  and  the 
friendship  of  Garrick  and  Johnson,  the  latter  of  whom  has 
written  an  account  of  him.  His  poems  were  printed  in 
1791. 

SMEATHMA^NIA,  a  small  but  beautiful  genus  of 
plants  belonging  to  the  natural  order  Passifloracen.  It  was 
named  by  Solander  in  honour  of  Smeathmann,  a  German 
botanist,  who  travelled  in  many  parts  of  Western  Africa, 
and  collected  plants,  especially  at  Sierra  Leone,  of  which 
place  this  genus  is  exclusively  a  native.  The  genus  pee- 
sosses  a  one-leaved  nectarium,  which  is  urceolate  and  sur» 
rounding  the  base  of  the  stamens.  The  stamens  are  nume- 
roua,  distinct,  and  seated  on  a  short  column  with  incumbent 
anM^^rs;  the  stigmas  are  pellet^  an4  five  in  number;  the 


cnptole  it  inintad,  and  fiNir-  or  flve-Tstved ;  the  aoeds  arw 

dotted.  All  tlie  speeiet  are  upright  shrubs^  with  white, 
showy,  axillary  flowera.  Three  speciea  are  reoofded,  ^ 
pubescent,  S.  Immgata,  and  S.  media.  In  enllivatioo  they 
succeed  best  in  a  mixture  of  loam,  peat,  and  sand.  Thwy 
may  be  easily  propagated  by  sticking  cuttings  in  the  taow 
soil  under  a  bell-glass. 

SMBATON,   JOHN,   was   bom,  aeeording  to   moM 
authorities,  on  the  28th  of  May,*  1724,  aa  AnsUiorpe,  itcv 
Leeds,  in  a  house  built  by  his  grandfather,  and  long  after- 
wards inhabited  by  hb  family.    His  Ihther  was  an  attorney » 
and  brought  him  up  with  a  view  to  the  legal  profeasioo. 
Our  information  respeeting  the  domestic  history  of  Smeaion 
is  exceedingly  scanty ;  it  amounts  lo  little  more  than  that  be 
very  early  displayed  a  taste  for  mechanical  punuita ;  delight* 
ing,  it  is  said,  even  when  a  ehild  in  pettiooats,  to  observe 
mechanies  at  work,  and  to  question  them  respeeting  their 
employments.    One  of  his  biographers  states  that  bis  toys 
were  Uie  tools  of  men ;  and  tlttt»  while  yet  little  mor«  than 
an  infant,  he  was  discovered  one  day  on  the  top  of  his 
father's  bam,  fixing  something  like  a  windmill.    Bot  pat*- 
ing  over  such  symptoms  of  precocity,  the  evidenoe of  which 
must  always  be  received  with  caution,  we  find  him,  at  the 
age  of  fourteen  or  fifteen,  constructing  a  maehine  fbr  rose- 
engine  turning,  and  producing  neat  ornamental  boxea,  &c.  fbr 
his  friends.    He  appears  to  have  been  but  little  older  when 
he  cut,  in  a  lathe  of  his  own  manufacture,  a  perpetual  aerrw 
in  brass,  according  to  the  design  of  his  intimate  friend  Mr. 
Henry  H  indley  ofVork,with  whom  hejotned  enthusiastically 
in  mechanical  pursuits.  By  the  age  of  eighteen  yean  be  bad 
attained  much  practical  skill  in  mechanical  operatiooa,  and 
had  furnished  himself  with  many  tools  for  periorming  tbea. 
About  this  time,  in  the  year  1 742,  in  punoanee  of  hi* 
father*s  design,  young  Smeaton  came  to  London,  and  at- 
tended the  courts  of  law  at  Westminster  Hall ;  hat  flndins 
the  bent  of  his  mind  averse  to  the  law,  his  Ikther  yielded  to 
his  wishes,  and  allowed  him  to  devote  his  energies  to  motv 
congenial  matters.    The  next  circumstanoe  in  his  history 
related  by  his  very  brief  biographers  is  his  taking  up  the 
business  of  a  mathematical-instmment  maker,  about  the 
year  1750,  when  he  was  residing  in    lodgings   in  Great 
Turnstile,  Holborn.    In  1751  he  tried  experimenu  with  s 
machine  that  he  had  invented  for  measuring  a  ahip*s  vay  at 
sea;  and  in^752  and  1753  was  engaged  in  aeourae  of  ex- 
periments '  concerning  the  natural  powers  of  water  and 
wind  to  turn  mills  and  other  machines  depending  on  circular 
motion.*    From  the  latter  investigation  resulted  tbe  mo^: 
valuable  improvements  in  hydraulie  machinery.       In  the 
construction  of  mill-work,  Smeaton,  during  the  whole  of 
his  useful  career  as  a  civil  engineer,  stood  deservedly  high ; 
and,  by  his  judicious  application  of  scientific  prineiplee,  be 
increased  the  power  of  machinery  impelled  by  wind  and 
water  as  much  as  one-third.    The  resnlu  of  these  expen- 
mente  were  published  in  1759,  after  he  had  been  aUe  to 

S've  them  a  practical  trial ;  and  their  value  obtained  for  him 
le  Coplev  gold  medal  of  the  Royal  Society  in  that  )car 
Smeaton  had  previously,  in  the  year  1753,  been  made  a 
member  of  the  Royal  Society ;  and  he  had  made  some  com* 
municalions  to  the  'Transactions*  even  before  that  date.  In 
1754  he  visited  Holland  and  the  Netheriands;  and  the  ac- 
quaintance he  thus  obtained  with  the  constraction  of  embank- 
ments, artificial  navigations,  and  similar  works,  probaitU 
formed  an  important  part  of  his  engineering  education. 

In  1766  Smeaton  oommenced  the  great  work  whicK 
more  than  any  other,  may  be  looked  upon  as  a  lasting 
monument  of  his  skill— the  Eodtstonb  Liortroitsx  [ti. 

£p.  268,  269].  Two  lighthouses  had  been  erected  on  tb« 
Iddystone  or  Edystone  rock,  before  the  admirable  stntt^ 
ture  of  Smeaton ;  of  which  the  first  was  swept  away  tn  a 
storm,  and  the  second,  which  was  formed  of  timb^.  wi 
destroyed  by  fire  in  December,  1755.  The  im mediate  rt^ 
erection  of  the  beacon  being  highly  imponant,  Mr.  Weston, 
the  chief  proprietor,  lost  no  time  in  applying  to  the  ear)  of 
Macclesfield,  then  president  of  the  Royal  l^iety.  f^ir  ad- 
vice as  to  the  person  who  should  be  entrusted  with  the 
difficult  task.  Ine  previous  structures  had  been  doaignsU 
by  non-professional  men ;  and  it  was  felt  now,  to  adopt  the 
language  of  Smeaton  a  narrative,  that  to  eroet  another 
*  would  not  so  much  require  a  person  who  had  merely  beco 
bred  or  had  even  rendered  himself  eminent  in  this  or  that 

•  JttB«  latk  It  t1i«  dale  livm  In  Um  *  BiMTelojMBdIa  BriUaaSm*  b«i  im  m. 
pUoatloD  it  offnrsd  of  Uiu  derimUon  fttm,  m  fmr  m  lh«  «  rilOT  cai 
all  oiker  AuUMNiliM. 
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The  t)Hnct)>ttl  aulHotllies  consulted  for  this  article  nfe  a 
short  memoir  by  Smeaton*s  intimate  friend  Mr.  Holmes,  a 
watchmaker,  then  residing  in  the  Strand,  which  was  pub- 
lished separately  in  1793,  and  appeared  also  in  the  *  Eu- 
ropean Magazine '  and  the  *  Annual  Register  *  for  that 
year;  and  the  memoir  prefixed  to  his '  Reports.*  Some 
particulars  have  been  gleaned  also  iVom  bis  own  *NaiTa- 
tive '  respecting  the  Eddystone  lighthouse. 

SMELL.  Tlie  essential  part  of  the  organ  of  smell  consists 
of  the  expansion  of  the  olfactory  nerves,  the  first  or  most 
anterior  of  the  nerves  from  the  bmin,  whose  minutest 
branched  are  distributed  Just  beneath  the  mucous  mem- 
brane of  part  of  the  nose. 

In  man  the  framework  of  the  nose  is  formed  in  part  of 
bone  and  in  part  of  cartilage.  Of  that  part  which  is  promi- 
nent on  the  face,  the  upper  portion  only  is  formed  of  bone, 
consisting  of  the  nasal  bones  in  the  middle,  and  the  nasal 
processes  of  the  superior  maxillary  bones  on  each  side. 
The  lower  and  lateral  portions,  termed  the  Aloo,  which 
bound  the  nostrils,  are  fortned  chieHy  of  cartilage.  The 
nasal  catities,  to  which  the  nostrils  lead,  extend  to  the  fore- 
head above  and  to  the  pharynx  behind ;  they  are  separated 
from  each  other  by  a  middle  partition.  They  are  bounded 
on  each  side,  in  front,  by  the  nasal  bone  and  the  meeting 
of  the  septum  and  alse ;  above,  by  the  cribriform  plate  of  the 
ethmoid  bone ;  below,  by  the  palatine  processes  of  ihe  upper 
jaw  and  palate  bones ;  behina,  by  the  body  of  the  sphenoid 
bone;  on  the  inner  side  by  the  septum ;  and  on  the  outer  by 
the  ala,  by  the  ascending  plates  of  the  upper  jaw  and  palate 
bones,  the  lacrymal,  and  the  orbital  plate  of  the  ethmoid 
bone,  and  the  internal  pterygoid  processes  of  the  sphenoid, 
between  which  is  the  aperture  from  the  nose  into  the  pha- 
rynx. Within  these  cavities  there  han^,  on  each  side,  the 
three  turbinated  bones,  the  spaces  above  and  within  which  are 
occupied  by  the  fine  colls  and  laminoe  of  bone  forming  the 
ethmoidal  cells,  which  communicate  with  the  frontal,  maxil- 
lary, and  sphenoidal  sinuses. 

Of  these  complicated  cavities,  the  several  parts  of  which 
are  described  in  the  article  Skelbto^^,  a  small  portion  only 
is  devoted  to  the  sense  of  smell,  llie  rest  is  subservient 
either  to  respiration,  the  passage  through  the  nose  being 
that  by  which  in  most  animals  the  air  passes  to  the  lungs, 
or  to  the  voice,  of  which  the  cells  and  the  several  sinuses 
near  the  nose  seem  destined  to  increase  the  resonance.  All 
the  surfaces  within  the  nose  are  covered  by  a  layer  of  thin, 
tou{^'n,  and  very  vascular  mucous  membrane,  the  Schnci- 
derian  membrane,  whose  structure  is  simple,  possessing 
neither  papillso,  villi,  nor  glands,  and  which  secretes  in  every 
part  a  small  quantity  of  clear  viscid  mucu^. 

The  olfactory  nerves  descend  flom  the  tinder  surfaces  of 
the  olfactory  bulbs  [Brain]  through  the  foramina  of  the  cri- 
briform plate  of  the  ethmoid  bone.  They  are  very  numerous, 
and  are  densely  distributed  in  bundles  and  tufts  in  the  mu- 
cous membrane  covering  the  upper  part  of  the  septum,  the 
under  surface  of  the  cribrifQl*m  plate,  and  the  inner  surfaces 
of  the  superior  and  middle  turbinated  bones,  and  of  the  cells 
immediately  adjacent  to  them. 

The  human  organ  of  smell  is  less  developed  than  that  of 
other  mammalia,  in  most  of  whom  the  turbinated  bones,  and 
all  the  parts  to  which  the  olfactory  nerves  are  distributed, 
are  much  larger  and  more  complicated  in  their  form.  In 
birds  also  the  extent  of  the  surfaces  of  these  parts  is  propor- 
tionally much  greater  than  in  man,  in  correspondence  with 
the  greater  acuteness  with  which  they  smell.  In  fish  the 
nose  is  merely  a  depression,  without  any  aperture  into  the 
pharynx;  the  olfactory  mcmbiane  lining  it  has  its  surface 
extended  by  being  developed  in  numerous  folds  and  tufts. 
The  closure  of  the  nasal  passage  behind  is  one  of  the  most 
constant  of  the  characters  distinguishing  fish  from  amphibia, 
in  the  majority  of  which  also  there  are  not  mere  tufts  of 
membrane,  but  well-developed  turbinated  bones,  with  the 
mucous  membrane  spread  out  upon  them.  In  invertebrata 
the  organs  of  smell  are  not  clearly  known,  though  there  is 
little  doubt  that  some  of  them  exercise  the  sense. 

All  that  is  necessary  for  the  perception  of  an  odour  is 
that  the  scented  particles  (without  undergoing  any  such 
changes  as  light  does  in  arriving  at  the  retina,  or  sound  on  its 
wuy  to  the  auditory  nerve)  should  come  in  contact  with  the 
hurfac-c  under  which  the  olfactory  nerves  lie,  with  the  force 
of  rather  more  than  an  ordinary  inspiration.  If  the  medium 
containing  the  odour  be  at  rest,  or  be  only  gently  forced 
against  the  membrane,  no  impression  is  produced. 

In  different  w\imals  the  sense  of  smell  is  adapted  chiefly 


to  that  class  of  substances  on  which  they  feed.  Tlic  r\.*\  • 
vera,  for  example,  have  an  acute  sense  of  the  odour  of  an i iti  1 
substances,  but,  so  far  as  we  can  discern,  none  for  tiuti  it 
vegetables;  and,  on  the  other  hand,  herbivora  are  as  <1«  .-r 
in  their  perception  of  the  latter,  add  as  nearly  insensible  u> 
the  former.  Man,  as  his  food  is  mixed,  so  also  is  his  m..-.* 
of  smell  adapted  to  both  classes  of  substances,  though  f>  r 
each  less  acute  than  that  of  the  animals  that  feed  excKi* 
sively  on  the  one  or  the  other.  In  the  choice  of  food,  whulj 
is  the  main  object  of  the  sense  of  smell,  man  general! v. 
though  almost  unconsciously,  and  animals  always,  excrr:^t. 
the  precaution  of  smelling,  and  they  instinctively  form  a 
judgment  according  to  the  impression  received.  Jn  eati:  : 
also,  much  of  that  which  is  commonly  attribated  to  tK 
sense  of  taste  depends  on  the  odour  of  the  food  carrie<l  fi  it 
the  mouth  to  the  nose.  In  eating  cinnamon,  for  exam |  •, 
or  any  similar  aromatic  substance,  if  we  close  the  no^tr  '  < 
we  perceive  no  Havour,  and,  except  for  the  stinging  of  :I  • 
tongue,  might  imagine  ourselves  eating  a  tasteless  w  -  i. 
And,  in  like  manner,  we  onei)  mistake  for  those  of  od  :r 
the  impressions  made  by  substances  on  the  nerves  of  ci.it- 
mon  sensation  with  which  the  lining  membrane  of  the  uj^>: 
is  abundantly  supplied;  for  example,  in  smelling  a:.  • 
monia,  vinegar,  and  other  acrid  substances,  the  impre^v  'i 
which  we  regard  as  their  odour  is  compounded  of  i'  u 
and  of  the  irritation  of  the  nerves  of  common  sensation  :  i  1 
the  nose  of  an  animal  whose  olfactorv  nerves  am  destroy.  I 
is  hardly  less  sensible  to  this  latter  irritation  than  th:a  •  t 
one  in  which  the  nerves  are  entire.  Facts  of  this  kind  hn  .<• 
led  to  the  error  of  supposing  that  the  olfactory  are  not  '/.  • 
only  nerves  of  smell ;  they  only  prove  that  the  sense  of  mi  <  i 
has  a  more  limited  range  than  is  commonly  supposed.  1  iv 
same  substances,  ammonia  and  the  like,  which  irritate  i  . 
common  sensitive  nerves  of  the  nose,  act  in  the  same  tn  <  .- 
ner  on  the  eye  or  any  equally  delicate  part;  but  in  the  v.  <-  - 
alone  is  this  irritation  accompanied  by  any  peculiar  ;•«*  . 
tion  of  odour  by  which  one  such  substance  can  bo  di^'  i.* 
guished  from  another.  This  perception  of  odour,  imh  ^  :,• 
dently  of  irritation,  is  the  proper  function  of  the  olf&i !  \ 
nerves,  which  are  thus  strictly  nerves  of  peculiar  senvat,  :,. 
of  the  same  class  with  the  optic,  auditory,  and  gu»tat>  \. 
[NeUve;  Senses.]^ 

SMELTING.    [Iron— A/a«w/hr/ttrff  and  TVadf.] 

SMERDIS.    [Cambyses;  Darius.] 

SMILA'CEiE,  a  small  natural  order  of  plants  liclonrii).  t  ^ 
Lindley's  Retose  group  of  Monocotyledons.  There  hu^  I  ^  n 
much  difTcrence  of  opinion  amongst  botanists  with  n  ■:.    i 
to  the  position  of  Smilax  tn  the  natural  system,  as  vc:. .  - 
the  number  of  genera  that  ought  to  be  admitted  into  '. 
order  Smilacese.    Lindley  has  placed  two  genera.  Smi'^ 
and  Ripogonum,  in  this  order,  which  possesses  the  fuII-Ki  ..--v 
characters :  —  Flowers  hermaphrodite  or  dioBcious ;   cr. . » \ 
and  corolla  confounded,  inferior  six-parted;  stamens  m  .. 
inserted  into  the  perianth  near  the  base,  seldom  hypo^ynou^ . 
ovary  three -celled,  the  cells  one-  or  many-seeded;   si«  > 
usually  trifid ;  stigmas  three ;  fVuit  a  roundish  l>erry ;  a  <  i- 
men  between  fleshy  and  cartilaginous;  embryo  usually  d.> 
tant  from  the  hilum.    They  are  mostly  herbaceous  pi.-ii.r* 
with  a  woody  stem,  and  a  tendency  to  climb.    Their  le?.-  <  ? 
are  reticulated.  This  last  character  separates  the  order  ft    : 
LiliaccsD  and  its  allied  orders,  with  which  it  otherwise  c)«2:.  \ 
agrees. 

Smilax  is  foUnd  in  most  parts  of  the  world,  espccialh  \  -. 
Asia  and  America.  For  the  principal  properties  of  il  c 
order  see  Smilax. 

SMILAX,  a  genus  of  plants  tirhtch  gives  its  name  to  \  -> 
natural  fkmilv  of  Smilacese.  The  name  occurs  in  G:i-< ;. 
authors,  as  Tbeophrastus  and  Dioscorides,  and  is  apf !  "\ 
to  several  different  kinds  of  plants,  as  the  yew-tree ;  a  «}V4-t'  ^ 
of  Phascolus  or  Convolvulus  \^ft^\\aX  t^x^^\  ^  Siou.'x 
aspera,  which  belongs  to  the  present  genus.  Smilax  is  c].r.- 
racterisod  by  having  a  six-leaved  corol -like  perianth,  wiih 
six  stamens  inserted  into  their  base;  the  anthers  are  Itiu  r 
and  fixed  by  tl>e  t>ase;  ovary  three-celled;  ovules  soliia  v. 
in  each  cell  aflixed  to  the  apex;  style  very  short;  &li<;;Tr.j.- 
three,  spreading;  berry  one-  to  three-celled,  omy  to  thr<  r- 
seeded;  seeds  globular;  testa  membranaceous,  whitish;  hilti*^) 
large  and  coloured;  albumen  cartilaginous;  embryo  \v^\ 
small,  remote  from  the  hilum.  The  species  form  e^-ergn-*  i 
climbing  shrubs,  of  which  a  few  are  found  in  temperate,  but  t:. 
majority  in  warm  and  tropical  regions  of  both  hemispber. «. 
extending  south  to  New  Holland,  an  a  north  to  Japan,  N»  •!  *  . 
America,  and  the  south  of  Europe.  The  species  baro  flbrv*^* 
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decoction  of  the  roots  is  changed  to  an  intense  blue  by  a 
solution  of  iodine. 

4.  Vera  Cruz  Sarza  is  not  common  in  the  English  market, 
but  is  occasionally  sold  under  the  name  of  Lisbon  sarza.  It  is 
the  produce  of  smilax  medica  (Schlecht),  which  grows  abun- 
dantly on  the  eastern  slope  of  the  Mexican  mountains. 
Externally  the  fibres  are  more  furrowed  than  the  Jamaica. 
The  transverse  section  is  denser  in  the  young  roots,  and  it  is 
not  mealy;  there  is  little  beard.  The  chump  is  always 
attached.  It  yields  a  deep-coloured  decoction,  which  is 
unchanged  by  a  solution  of  iodine.  The  sarsaparilla  of  the 
Caracas  of  French  crriters  is  deemed  to  be  the  Vera  Cruz  sort. 


5.  A  kind  called  Lima  Sarza  is  brought  in  considerable 
quantity  to  this  country,  and  greatly  resembles  Jarouu-a 
sarza,  for  which  it  is  said  by  Dr.  Pereira  to  be  exten»i\tiy 
sold,  and  from  which  it  differs  chietly  in  yielding  a  k  •» 
quantity  of  extract 

It  is  manifest  that  the  S.  Sarsaparilla  (Linn.),  which  i^  a 
native  of  the  southern  states  of  the  American  Union,  >ii  1  U 
none  of  the  article  used  at  present  in  Europe,  though  it 
may  yield  a  portion  of  what  is  used  in  the  United  8tate«. 

It  IS  difficult  to  distinguish  these  different  kinds  of  ftsiza 
by  mere  physical  characters,  but  chemical  tests  furnish  a 
ready  ana  certain  criterion. 


Kfaida. 

Iodine,  ncUon  of.  on 
■ubsUDco. 

Inftislon. 

Docoetiou. 

Colour. 

8*9qu{ch1orido  of 
Iron. 

TlnctnreofOalLi. 

Colour. 

ludine. 

Jamaica     . 

Turns  it  black,  but 
the    powder,  rubbed 
with  water  and  tinc- 
ture of  -iodine,   be- 
comes blue. 

Brownish- 
red. 

Is  rendered 
turbid     but 
not  deepen- 
ed in  colour. 

No  effect. 

Clear  deep  red- 
dish-brown. 

Colour        deep- 
ened,   but    nut 
rendered  blue.     1 

1 

Honduras 

Tincture    of    iodine 
turns  the  roots,  but 
not  the  chump,  black. 
The     powder,     with 
water  and  iodine,  is 
intense  bluish-black. 

Deep     red- 
dish-brown. 

Scarcely 
affected. 

No  effect. 

Deep  brown, but 
not  clear  when 
cold. 

Turned  intense- 
ly blue. 

Lisbon 

As  the  foregoing. 

As  the  above. 

As  the  above. 

No  effect. 

Light  brown. 

Rendered  blue. 

Vera  Cruz 

Turns  it  brown,  the 
thicker  pieces  rather 
blackish-blue. 

Light  brown. 

More  deep- 
ened. 

No  effect. 

Deep  coloured. 

Scarcely  affectc !. 

*  A  strong  decoction  of  Honduras  sarza  forms  a  copious 
precipitate  (starch)  on  the  addition  of  alcohol.'    (Pereira.) 

Besides  the  above-described  varieties,  the  produce  of  dif- 
ferent species  of  smilax,  there  are  numerous  spurious  or 
false  sarsaparillas,  some  from  known,  others  from  unknown 
sources.  Italian  sarza  is  the  root  of  Smilax  aspera,  the 
onlv  species  native  of  Europe.  It  is  a  very  worthless  kind, 
and  owes  ils  reputation  to  a  mistake  by  which  it  was  con- 
sidered to  be  the  source  of  the  Indian  sarza,  a  truly  valu- 
able root,  but  which  is  the  produce  of  an  asclepiadeous 
plant,  Hemidesmus  indicus.  German  sarsaparilla  consists 
of  the  rhizoma  of  one  or  more  species  of  Carex,  C.  hirla 
and  C.  arenaria.  It  may  easily  be  distinguished  from  the 
genuine  by  the  numerous  nodi,  which  are  absent  from  the 
smilax.  The  chemical  analyses  of  sarsaparilla  furnisih  little 
practical  guidance,  from  its  not  being  recorded  what  kind 
was  submitted  to  examination.  The  invest itration,  in  1834, 
by  Th ubeuf( Joumo/  ds  Pharmacies  xx.,  p.  682),  gave  as  its 
composition, — a  crystalline  substance  {Salseparine,  sup- 
posed to  be  identical  with  pariglin  of  Palotta,  smiladn  of 
rolchi,  and  parallinie  acid  of  Batka),  a  colouring  mat- 
ter, a  resinous  matter,  ligneous  matter,  starch,  chloride  of 
potassium,  nitrate  of  potash,  fixed  aromatic  thick  oil,  and 
waxy  substance.  A  volatile  oil  is  mentioned  in  some  of  the 
analyses;  it  probably  exists  only  in  young  roots,  and  in  the 
older  is  converted  into  resin.  Berzelius  procured  only  one 
ounce  from  100  pounds  of  the  root. 

The  active  properties  are  mostly  due  to  the  salseparine 
the  resin,  and«  when  present,  to  the  volatile  oil.  The  more 
acrid  and  bitter  any  specimen  of  sarza  is,  the  better. 

The  virtues  of  sarsaparilla  are  the  subject  of  much 
diversity  of  opinion ;  many  practical  men  deeming  it  very 
useful,  while  others  consider  it  nearly  worthless.  This 
difference  seems  owing  partly  to  its  being  employed  in 
different  diseases  by  the  one  set,  from  those  in  which  it  is 
used  by  the  other,  and  still  more  to  inherent  differences  in 
the  particular  root  used.  It  is  collected  at  all  seasons  of  the 
year,  and  in  all  stages  of  its  growth,  circumstances  which 
cannot  fail  to  influence  its  qualities;  as  young  roots  gathered 
before  the  flower  appears  must  differ  greatly  from  old  roots 
gathered  after  flowering.  But  a  more  important  cause  of 
difference  exists  in  the  mode  of  preparing  it  for  administrar 
\^^\  J**®  I'^ng  period  enjoined  in  the  •  London  and  Edin- 
burgh PharmMsoposias  *  for  boiling  the  root  is  most  injurious, 

^d  in  reality  ih©  order  is  never  obeyed  by  any  of  the 


chemists  or  druggists  who  have  obtained  a  reputation  i  ' 
their  preparations.  They  either  use  water  of  a  tempur.i:  . 
far  below  that  of  boiling,  or  perfectly  cold  water,  as  onltu  . 
by  the  DubUn  PharmacopoBia,  and  recommended  by  all  tl  i- 
most  eminent  Continental  pharmaceutists.  The  pomler  .^ 
not  thus  injured,  but  its  bulk  and  taste  are  obstacles  t  j  it« 
full  employment.  The  compound  syrup  of  the  latest  edth  n 
of  the  American  PharmacopoBia  is  a  most  excellent  form  i.* 
an  addition  to  some  of  the  watery  preparations. 

The  curative  powers  of  saisaparilla  are  often  very  idl.  \. 
heightened  by  combination  either  with  alkalis,  espectj  \ 
lime-water,  or  in  other  cases  with  acids,  particularly  ti.: 
nitric.  When  properly  prepared,  and  administered  in  su.:- 
able  cases^  no  one  can  doubt  the  efficacy  of  sarsaparii'.i. 
From  the  high  price  of  it,  and  the  great  consumption  of  .t. 
attempts  have  been  made  in  many  of  the  great  hospitals  u> 
dispense  with  it  or  discover  a  cheaper  substitute,  but  wi(li- 
out  success.  In  the  worn-out  or  debilitated  systems  »• 
common  in  the  patients  by  whom  these  establishmentit  arc 
crowded,  its  utility  is  daily  manifested.  This  is  pur..v 
owing  to  the  care  taken  to  procure  the  best  kinds,  and  pirriv 
to  the  appropriate  use  made  of  it,  for  the  sake  oJT  ecunitn.) . 
It  is  chiefly  used  in  chronic,  syphilitic,  rheumatic  guu'\. 
and  cutaneous  diseases.  Its  most  obvious  action  is  diapL^- 
retic,  but  if  the  patient  be  kept  cool,  diuretic.  In  ra>« « 
where  an  acid  is  indicated,  the  Hemidesmus  indieus,  wh  oU 
is  possessed  of  a  natural  acid  (hemideismic  acid),  vill  ts: 
found  a  useful  substitute  for  the  artificial  preparations. 

If  any  European  plant  ever  prove  a  proper  substitute  fur 
sarsaparilla,  it  will  be  the  Tamus  communis^  or  black  br><  ny 
of  our  hedges,  the  root  of  which,  when  scraped  and  app!  ■  <! 
externally  as  a  poultice,  rapidly  promotes  absorption  of 
effused  blood.  This  is  well  known  to  bruisers,  gyp'^ies,  a  .J 
others,  who  to  remove  ecchymoses  of  the  eye  apply  a  p«  i:  - 
tice  of  this  root,  and  generally  remove  the  blackness  in  twoh  e 
or  twenty  hours.    (Tyrrell  On  the  Eye,  vol.  i.,  p.  200.) 

SMILIS.      [SCULPTURB.] 

SMI'L1UM«  Dr.  Leach's  name  for  a  genus  of  peduncu- 
lated Cirripeds,  distinguished  from  Pgnteiaemu  by  ihr 
number  of  ils  valves,  and  flrom  ScalpeUum  by  its  b4.r» 
pechcle.  Pieces  thirteen, all  smooth;  ten  in  pain,  later.tl 
and  subtriangular ;  two  anterior  dorsal  and  ventrul  tr.- 
curved  and  triangular;  one  posterior  dorsal  and  lines r  ; 
pedicle  hairy. 

Example,  Smilium  Peronii* 
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idea  of  taking  orders,  he  relurncd  to  Scotland :  and  in  ' 
1748  went  to  re»idu  at  £(Unbuigb,  vhero,  for  the  next 
thiee  years,  be  read  lectures  on  rhetoric  and  bclles-lctircs, 
under  the  patronage  of  Lord  Kame:*.  In  1761  ho  was 
elected  professor  of  logic  in  the  university  of  Glasgow ;  and 
in  the  following  year  was  appointed  to  the  chair  of  mural 
philosoohy,  which  he  filled  for  the  next  thirteen  years.  Tiie 
third  aimion  of  his  lectures  included  various  subjects, 
which  he  subsequently  so  ably  treated  jn  the  *  Wealth  of 
Nations.*  His  talents  in  the  chair  have  been  highly  praised, 
and  his  lectures  were  generally  delivered  extempore. 
During  his  residence  at  Glasguw,  he  published  his '  Theory 
of  Moral  Sentiments:*  the  first  edition  appeared  in  1751) ; 
and  the  sixth,  which  contains  considerable  additions,  shortly 
before  the  author's  death.  T)io  fundamental  principle  of 
this  work  is,  that  sympathy  forms  the  foundation  of  moiuls ; 
that  *  the  primary  objects  of  our  moral  perceptions  are  the 
actions  of  other  men;  and  that  our  moral  judgments  with 
respect  to  our  own  conduct  arc  only  applications  to  ouraclves 
of  decisions  which  we  have  already  passed  on  the  conduct 
of  our  neighbours.'  (Dugald  Stewart.)  This  theory  being 
now  little  thouglit  of,  it  is  unnecessary  to  enter  into  further 
details.  To  tlie  second  edition  of  the  above  work  was  pre- 
fixed a  dissertation  on  the  origin  of  languages,  which  ^as 
afterwards  published  separately,  under  the  title  of  '  Con- 
siderations concerning  the  First  Formation  of  Languages, 
and  the  Different  Genius  of  Original  and*  Compounded 
Languages.*  It  is  praised  rather  for  its  ingenuity  than 
the  soundness  of  its  conclusions.  In  1763  mr.  Smith  re- 
signed his  professorship,  in  consequence  of  an  invitation  to 
accompany  the  Duke  of  Buccleugh  on  his  ttavels.  The 
uuiversitv  of  Glasgow  conferred  upon  him  the  honorary 
degree  of  LL.D.,  a  title  which  he  never  assumed  in  private 
life.  He  left  London  with  his  noble  pupil  in  January,  1 7G4, 
and  nroceedcd  to  Toulouse,  where  they  resided  eighteen 
months.  They  next  visited  various  parts  of  the  South  of 
France,  spent  two  months  at  Geneva,  and  came  to  Paris  at 
the  end  of  1765,  where  they  remained  ten  months;  and 
after  an  absence  of  nearly  three  years,  returned  to  Eng- 
land. At  Paris  Mr.  Smith  became  intimately  acquainted 
with  Turgot,  Quesnay,  Nccker,  D*Alemberi,  Hclvetius, 
Marmontel,  and  other  distinguished  persons.  Had  Quesnay 
lived,  ii  is  said  that  the  'Wealth  of  Nations^  would  have 
been  dedicated  to  him.  Soon  after  his  return  to  England, 
Smith  proceeded  to  Kirkaldy,  where,  with  the  exception  of 
occasional  visits  to  Edinburgh  and  London,  he  resided  until 
17G6,  engaged  in  his  great  work.  He  mixed  with  the  best 
literary  society  of  both  capitals,  and  was  on  terms  of  inti- 
mate friendship  wiih  Hume.  When  Johnson  visited  Scot- 
land, he  and  Smith  met.  and  Johnson  rudely  attacked  the 
latter  on  account  of  his  intimacy  with  the  great  historian. 
The  interview  between  them  is  described  in  the  Edinburgh 
Review,  No.  143,  p.  51.  The  'Wealth  of  Nations'  ap- 
peared early  in  1766.  To  the  third  edition  (1784)  the  author 
made  several  additions;  but  the  fourth  edition  (1789) 
contained  no  alterations  of  any  kind.  The  two  following 
years  after  the  first  appearance  of  the  work  were  spent  in 
London.  In  17bH,  through  the  influence  of  the  Duke  of 
Buccleugh,  Mr.  Smith  was  appointed  one  of  the  commis- 
sioners of  customs  for  Scotland,  on  which  he  removed  to 
Edmburgh,  where  he  spent  the  remaining  thirteen  years  of 
his  life.  When  this  appointment  took  place,  he  was  in  his 
flfiy-fifth  year;  and  it  has  frequently  been  regretted  that 
his  time  was  not  devoted  to  more  profitable  labours,  for 
though  the  duties  of  his  office  were  not  onerous,  they  were 
suinciont  to  distract  his  attention.  He  had  collected  mate- 
rials fur  publication,  which,  with  the  exception  of  some  de- 
tached essays  published  by  his  executors,  were  destroyed  by 
his  orders  a  few  days  before  his  death,  as  he  had  never  found 
tin)c  to  arranije  them  for  the  press.  The  closing  years  of 
Ins  life  were  spent  tranquilly  in  the  society  of  a  small  circle 
of  friends,  who  generally  supped  with  him  every  Sunday. 
His  mother  resided  with  him  until  her  death  in  17S4,  a  loss 
which  he  severely  fell;  and  a  maiden  cousin,  who  had 
always  superintended  his  domestic  concerns,  died  four  years 
afterwards.  In  1 7b7  be  was  elected  rector  of  the  university 
of  Glasgow.  He  did  not  linger  long  after  his  domestic  be- 
reavements, but  died  in  July,  1790. aged  67.  He  was  never 
married. 

The  private  character  of  Adam  Smith  has  been  fully 
given  by  h.s  friend  Dugald  Stewart,  in  llie  account  of  his 
•  Life  and  Writings,'  which  is  prefixed  to  more  than  one 
edition  of  the  •  Wealth  of  Nations/    His  dibposition  was 


amiable  and  b<*nevolont;  his  mannorf  trtlcwand  sim; '•: : 

and  in  society  he  not  un frequently  exhibited  in9tanr>  •  ' 
absence  of  mind.  Dugald  Sicwart  says : — *  Ho  was  rert.i ..  i 
not  fitted  for  the  general  commerce  of  the  uorld,  or  Im  ;.  .* 
business  of  active  life.'  His  acts  of  private  chanty  «v 
on  a  scale  much  beyond  what  might  have  bei:ne\i«<  «  : 
from  his  furtune.  The  medallion  by  Tassie  givc»  an  «.  .  . 
idea  of  bis  profile  and  the  general  expression  uf  hi^  (  '^'i- 
tunancc. 

The  *  Wealth  of  Nations,'  or,  to  give  the  title  corn    ,  • 
the  *  Inquiry  into  the  Nature  and  Causes  of  the  W*.*..'.  < 
Nations,  is  the  work  on  which  the  fame  of  Adam  St..    • 
will   permanently  test.     It  overthrew    the    errors   of   : 
mercantile    theury,    that    money    was    wealth  ;    ll)-  .  • 
the  agricultural  theory,  that  land    was  the  only   b.- 
of  Wealth ;  an<l    established   the  principle  that  (he    i 
source   of  wealth   was   labour.     Hobbos,   in    1651    r  I    • 
viathan,*  chap.  24),  had  brielly  glanced  at  the  imp('«:  *.: 
of  labour  in  conferring  value  upon  things;  Locke,  in  1    - 
(*  Essay  on  Civil  Government'),  went  further,  bul  was  ^  . 
dently  not  fully  aware  of  the  importance  of  the  priip 
which  ho  elucidated.    Mr.  McCulloch,  in  his  'liistu.v 
the  Rise  and   Progress  of  the  Science  of  Pulitical    K 
nomy  up  to  the   publication  of  the  Wealth  of  Nati 
thus    sums    up    what    Adam    Smith    has    done    tor   t. 
science: — 'In  the  *•  Wealth  of   Nations'*  (he  sa)»)   t:. 
science  was,  fur  the  first  time,  treated  in  its  fullest  ex<     ; . 
and  the  fundamental  principles  on  which  the  produo'.i    t 
wealth  depends,  were  e^tabltshed  bevond  the  reach  u(  wx 
and  disuute.    In  opposition  to  the  French  econumi>*s  I'  . 
Smith  nas  shown  that  labour  is  the  only  source  of  «i .... 
and  that  the  wish  to  augment  our  fortunes  and  to  ri^^ 
the  world  is  the  cause  of  wealth  being  saved  and  arc;, 
lated.     He  has  shown  that  labour  is  productive  of  vki ... 
when  employed  in  manufactures  and  commerce,  as  w. .. 
when  it  is  employed  in  the  cultivation  of  the  land.     IK  '. 
traced  the  various  means  by  which  labour  may  be  rei... :. . 
more  efl*ective ;  and  has  given  a  most  admirable  au.i.;.    . 
and  exposition  of  the  prodigious  addition  made  to  it5  | .  - . . . 
by  its  division  among  difi*erent  individuals,  and  by  the  i. . 
plo^menl  of  accumulated  wealth,  or  capital,  in  indvi<»:T 
uiuiertakings.     Dr.  Smith  has  also  shown,  in  oppj>i  .    .  * 
the  commonly  received  opinions  of  the  merchant)*,  p  .. 
cians,  and  statesmen  of  his  time,  that  wealth  dwt-»   : 
consist  in  the  abundance  of  gold  and  silver,  but  m    . 
abundance  of  the  various  necessaries,  conveniences  «   . 
enjoyments  of  life.     He  has  shown  that  it  is  in  ever)  ( 
sound  jwlicy  to  leave  individuals  to  pursue  their  o.*.  .     • 
teresl  in  their  own  way ;  and  that,  in  prosecuting  bran  ..  . 
of  industry  advantageous  to  themselves,  they  nci  cn*  . 
prosecute  such  as  are  at  the  same  time  advantageous  Ij  i 
public.    He  has  shown  at  great  length,  aud  with  a  for. .  ■ . 
reasoning  and  amplitude  of  illustration  that  leaves  uoil.i  .- 
to  bo  desired,  that  the  principles  of  the  mercantile  or  <  \. .  .- 
sive  system  are  at  once  inconsistent  and  absurd  ;  and  \\  .c 
every  regulation  intended  to  force  industry  into  pan.ii... 
channels,  or  to  determine  the  species  of  commercial  iir..- 
course  to  be  carried  on  between  different  parts  of  the  > 
country,  or  between  distant  and  independent  countric-*,  i-   »- 
politic  and  pernicious-  injurious  to  the  rights  of  indiM.i . . 
— and  adverse  to  the  progress  of  real  opulence  aud  li>:.. , 
prosperity.' 

Adam  Smith's  errors  lean  towards  the  theories  of  t!. 
French  economists.  Some  principles  he  overlooked  ;  » :'.. 
he  did  not  dulv  appreciate.    Many  of  the  theorie*  uh.^«  .. 
contioverted   have   now   become   obsolete,  yet    the   i: 
ner    in   which    ho    has    investigated    them    will    al      - 
please  and  instruct.     Still  it  is  not  safe  for  the  st.. .    ; 
to  read  him  without  a  guide.    The  best  edition  i-t  \ 
'Wealth  of  Nations'  is  that  by  Mr.  MrCuUoch.  cii:...    . 
4  vols.  8vo.  or  1  vol.  Svo.:  it  contains  useful  foot-noiv»,      i 
at  the  end  several  original  dissertations  on  subjects  u: 
were  not  so  well  understood  half  a  century  a^o. 

The  *  Wealth  of  Nations'  is  divided  into  five  books ;  'i  : 
the  arrangement  of  the  subject  is  not  on  ibe  wh*^u\  . 
sidered  judicious.  In  the  first  and  second  book*  \\u-  .- 
cunistances  which  determine  the  price  of  commodities,  t. 
rate  of  wages  aud  profits,  and  the  rent  of  land  are  disci  ^.  i 
The  third  book  treats  of  the  probable  progress  of  a  c.*w  .:.. 
in  which  individual  and  national  industry  were  uniu.jt  .o- 
by  restrictions,  and  shows  the  'natural  progress  uf  »,- 
lence.'  The  causes  which  bad  produced  the  then  ex ..  i : 
policy  of  different  European  countries  ore  pointed  out.   i-> 
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the  fourth  book  the  tnereantile  and  apprteultural  lystems 
are  examined.  The  fifth  hook  relates  to  revenues  of  the 
stale,  the  principles  of  Uxation,  and  the  effect  of  national 
debts.  There  are  several  long  digressions  on  various 
branches  of  the  subject. 

SMITH,  JOHN  STAFFORD,  a  composer  of  great 
ominence,  was  born  about  the  year  1750.  in  Gloucester,  of 
Tihich  cathedral  his  father  was  organist,  and  by  whom  he 
vas  prepared  for  his  final  instructions  in  music  under  Dr. 
Boyce.  At  an  early  age  he  was  appointed  one  of  the  Gen- 
tlemen of  the  Chapel-Royal;  and  on  the  decease  of  Dr. 
Arnold,  in  1802,  became  organist  of  the  same.  In  1805 
Dr.  Ayrton  resigned  to  him  the  mastership  of  the  Children 
of  the  Chapel,  an  ofiice  which  he  relinquished  in  1817,  when 
he  withdrew  from  all  his  professional  engagements,  and  en- 
joyed a  moderate  but  well-earned  independence  till  his 
death,  which  took  place  in  1836. 

At  the  age  of  twenty-three  Mr.  Smith  gained  a  prise- 
medal  from  the  Catch- Club,  for  a  composition  which  had 
nothing  to  recommend  it  but  that  kind  of  erossneas  so 
much  admired  in  'the  good  old  times;'  hut  the  following 
}car  produced  his  fine  glee  for  four  voices, '  Let  happy  lovers 
Ily  where  pleasures  call,'  on  which  a  similar  medal  was 
lauch  more  properly  bestowed.  The  same  honour  was  with 
i-i^nal  discrimination  conferred,  in  the  three  succeeding 
)  oars,  on  his  glees,  *  Blest  pair  of  Syrens,'  *  While  fooU  their 
1 1  me  in  »tormy  strife  employ,*  and  *  Return,  blest  days.'  He 
obtained  in  the  whole  eight  of  these  honourable  distinc- 
tions; but  his  very  delightful  glees,  *  Let  us,  my  Lesbia, 
live  and  love/ and,  'As  on  a  Summer's  day,'  missed  the 
reward  due  to  their  merits.  Mr.  Smith  was  also  author  of 
a  madrigal,  *  Flora  now  calleth  forth  each  flower,'  a  work 
which  may  compete  with  anything  of  the  kind  extant.  He 
published,  between  the  years  177  7  and  1785,  five  collections 
of  glees,  a  volume  of  anthems,  Musica  Antimta,  and  An- 
fi''.'it  Son^s  qf  the  Fifteenth  Century^  the  two  last  of  which 
bear  indisputable  evidence  of  his  industry  and  research, 
un  1  now  form  a  part  of  every  good  musical  library. 

SMITH,  JOHN  RAPHAEL,  son  of  a  respectable  land- 
scape-painter, who,  from  the  place  of  his  residence,  is  com- 
monly known  as  Smith  of  Derby,  was  born  about  the  middle 
«.f  the  last  century.  His  father,  Thomas  Smith,  has  been 
stated  to  be  one  of  the  first  artists  'who  explored  and  dis- 
played the  charming  scenery  of  his  native  country.*  Several 
of  his  pictures  were  engraved  by  Vivares.  Bryan  states  that 
he  died  in  1769.  He  intended  to  make  an  artist  of  his  eldest 
^>n  Thomas,  who  had  given  early  indications  of  inclination 
t  awards  painting,  and  apprenticed  the  sulject  of  this  notice 
t.>  a  linen-draper.  Time  however  proved  that  he  was  mis- 
t  ikcn  in  his  selection,  for  Thomas  never  advanced  beyond 
mediocrity,  while  John  Raphael  forsook  the  counter,  and 
btMTame  eminent  as  a  mezsotinto  engraver  and  also  as  a 
painter.  Very  little  is  recorded  of  hb  history,  and  the  few 
circumstances  which  are  narrated  are  conllicting.  It  appears 
huwoverthat  he  was  in  full  practice  as  an  artist  in  London 
;^i>^ut  1778.  He  executed  many  beautiful  engravings  from 
pictures  by  Sir  Joshua  Reynolds,  and  several  from  his  own. 
Amung  the  latter  are  whole-length  portraits  of  Charles 
James  Fox  and  Earl  Stanhope.  Latterly  Smith  devoted 
himself  chiefly  to  the  production  of  slight  crayon  portraits, 
which  he  executed  with  great  facility.  Dayes,  a  contem- 
poi^ry  artist,  observes,  'The  number  of  slight  heads  he  has 
I  a:ntcd  at  a  guinea  are  incalculable;  one  of  the  family  told 
me  he  had  done  as  many  in  one  week  as  brought  him  forty 
l^-jundSv  and  each  of  them  I  know  he  could  finish  in  an 
lr>ar.'  While  residing  in  Loudon,  he  became  a  publisher 
lud  printseller;  bat  during  the  latter  years  of  his  life  he 
travelled  about  the  country  a  good  deal  as  a  portrait-painter. 
He  died  m  March,  1812,  in  his  sixtieth  year,  according  to  a 
bncf  notice  of  his  life  and  works  in  vol.  iv.  of  the  '  Library 
of  the  Fine  Arts,'  or  in  1811,  according  to  Bryan,  and  was 
buried  at  Donoaster.  Unhappily  his  habits  and  character 
were  not  such  as  to  excite  respect.  He  was  much  given  to 
1  jw  sports  and  practices ;  even  pugilism  has  been  mentioned 
among  the  debasing  amusements  to  which  he  was  addicted. 
With  a  taste  for  such  pursuits,  it  is  not  surprising  to  find  him 
on  intimate  terms  with  Morland,whom  he  assisted  in  bringing 
into  notict. 

SMITH,  SIR  JAMES  EDWARD,  celebrated  as  the 
purchaser  of  the  collections  and  library  of  LlnntBus,  and 
launder  of  Uie  Linnean  Society,  was  born  at  Norwich,  on 
the  2nd  December,  1759.  He  is  described  as  having 
extreme  mental  Busceptibility,  and  a  delicate  constitution, 


whence  he  was  much  nnder  the  care  of  bis  mother;  fW>m 
whom  he  imbibed  his  taste  for  flowers.  His  father  was  a  man 
of  cultivated  mind,  and  had  no  doubt  considerable  influence 
in  forming  his  son's  mind,  especially  as  his  education  was 
domestic,  with  the  assistance  of  masters  ttoxa  Norwich. 
This  town  has  long  been  remarkable  for  the  fondness  of 
its  inhabitants  for  lowers,  introduced,  it  is  believed,  by  the 
Flemish  weavers,  who  took  refuge  in  England  fVom  the 
tyranny  of  the  Spaniards  in  tbeir  own  country.  Hence  it 
has  probably  happened  that  botany  has  been  a  favourite 
pursuit  in  Norwich,  and  that  so  many  botanists  have  been 
produced  there,  as  may  be  seen  in  Smith's  'Biographi- 
cal Notice  of  Norwich  Botanists,'  as  well  as  in  some  of  our 
living  botanists.  Mr.  Smith  was  intended  for  some  mer- 
cantile calling,  but  from  his  love  of  science  was  induced  to 
stndy  medicine,  for  which  purpose  he  proceeded  to  Edin- 
buigh  in  1781,  and  obtained  in  1782  Dr.  Hope's  gold  medal 
for  the  best  botanical  collection.  After  his  arrival  in  Lon- 
don, he  happened  to  be  breakftisting  with  Sir  Joseph  Banks, 
from  whom  he  learnt  that  the  whole  of  the  collection  of 
books,  manuscripts,  and  natural  history  of  Linneeus  had 
been  offered  him  for  one  thouiAiud  guineas,  but  that  he 
intended  to  decline  it.  The  young  student  of  medicine 
determined  upon  becoming  himself  the  purchaser,  though 
without  funds  for  the  purpose.  His  father,  though  at  first 
refusing,  afterwards  consented  to  the  purchase.  The  col- 
lection arrived  here  in  twenty-six  cases,  in  1784,  and  cost 
1088/.  5«.  The  ship  conreying  it  had  just  sailed  when  the 
king  of  Sweden,  Gustavus  111.,  who  had  been  absent  in 
France,  returned  home,  and  sent  a  vessel  to  the  Sound  to 
intercept  its  voyage,  but  happily  it  was  too  late.  On  the 
death  of  Sir  James,  this  celebrated  collection  was  purchased 
by  the  Linnean  Society,  and  forms  a  part  of  their  talaable 
stores  of  natural  history. 

A  number  of  circumstances  appear  thus  to  have  deter- 
mined the  future  course  of  Sir  james*s  lifb.  Though  he 
took  up  his  residence  in  London,  with  the  intention 
of  practising  his  profession,  it  seems  never  to  have  seri- 
ously occupied  his  attention.  Two  years  after  he  became 
possessed  of  the  collections  of  Linneeus,  he  made  a  tour 
through  Holland,  France,  Italy,  and  Switzerland,  of  which 
he  published  an  account.  He  obtained  his  medical  degree 
at  Leyden.  In  the  year  1788,  with  the  assistance  of  Sir 
Joseph  Banks,  Dr.  Goodenough  (Bishop  of  Carlisle),  and 
some  others,  the  Linnean  Society  was  founded,  and  Dr. 
Smith  elected  its  first  president.  In  1792  he  was  em- 
ployed to  teach  botany  to  Queen  Charlotte  and  to  the 
princesses.  He  continued  to  reside  in  London  nntil  1796, 
when  he  removed  to  Norwich,  bnt  paid  a  yeariy  visit  of  two 
months  to  Londoil,  when  he  gave  a  course  of  lectures  on 
botany  at  the  Royal  Institution.  On  the  28th  July,  1814, 
Dr.  Smith  was  knighted  by  the  prince  regent  at  a  levee, 
when  he  presented  a  copy  of  the  'Transactions'  of  the 
Linnean  Society.  The  honour  was  conferred  on  him  as 
instituior  and  president  of  the  Societv.  In  the  year  1818 
Sir  James  became  a  candidate  for  the  chair  of  botany  at 
Cambridge,  but  not  beine  a  member  of  the  University,  nor 
of  the  Church  of  Englanu,  he  was  hot  considered  elij^ible  by 
the  authorities  of  the  Univeraity.  His  health  began  to  de- 
cline five  or  six  yean  previous  to  his  death,  which  took  place 
on  the  1 7th  March«  1828. 

The  public  will  be  chiefly  ititerested  in  his  works.  Of 
these  a  AiU  list  is  given  in  the  Memoir  bf  hii  Life  and 
Correspondence,  published  by  his  widow.  These  are  nume- 
rous, but  those  by  which  he  will  be  principally  known  and 
remembered  are,  *  English  Botany,*  in  thirty-six  Volumes, 
with  2592  coloured  figures  by  Mr.  Sowerby ;  *  The  Latin 
Flora  Brilannica,'  three  volumes,  atid  especially  '  The  Eng- 
lish Flora,'  in  four  volumes ;  also  •  Flora  Grabca,'  fVotti  I)r. 
Sibthorp's  materials,  and  the  '  Prodromus  Flohn  GrtDc®.' 
He  was  also  author  of  the  botanical  articles  and-  of  the 
botanical  biography  in  Rees's  '  Cyclopcedia,'  fVotli  the  letter 
C,  which  have  always  been  much  valued,  and  of  numerous 
papers  in  the  'Transactions'  of  the  Linnean  Society. 

Sir  James  Smith  was  moreover  esteemed  as  a  man  of  a 
kind  heart,  amiable  dispositions,  and  pure  moral  habits.  His 
correspondence  displays  great  warmth  of  friendship  towards 
him  on  the  part  of  numerous  distinguished  individuals. 
His  purchase  of  the  Linnean  collections,  and  his  de\otion  to 
the  science  of  botany  for  so  many  years,  had  considerable 
influence  in  spreading  a  taste  for  and  in  extending  the  cul- 
tivation of  that  science.  In  his  exclusive  attachn.ent  to  the 
artificial  classification  of  Linnoaus  in  preference  to  the  na- 
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tural  method,  in  favour  of  which  Linncous  has  expressed 
himself  in  the  strongest  terms,  he  preferred  that  which 
was  valuable  for  a  time,  to  that  which,  as  perfected,  becomes 
fitted  for  all  times. 

SMITH,  ANKER,  who  received  his  unusual  name  by 
way  of  fanciful  allusion  to  his  being  an  only  son,  the  hope  of 
his  parents  (anAer  being  an  old  way  of  spelling  anchor),  was 
born  in  London  in  1759.  He  was  educated  in  the  Merchant 
Taylors*  School,  and  was  articled,  in  1777,  to  his  uncle,  Mr. 
John  Hoole.  a  solicitor.  The  unusual  neatness  of  his  writ- 
ing led  Mr.  Hoole  to  try  his  skill  at  drawing  with  a  pen. 
He  therefore  copied  two  line  engravings  in  pen  and  ink ; 
and  so  admirably  was  the  second  executed,  that  James 
Heath  is  said  to  have  mistaken  it  for  a  print.  In  conse- 
quence of  this  indication  of  talent,  young  Smith  was  articled 
to  an  engraver  named  Taylor,  in  the  year  1779,  but  he 
quitted  him  in  1 782,  by  which  time  he  had  surpassed  his  in- 
structor. He  then  became  an  assistant  of  James  Heath,  in 
whose  name  he  executed  many  works,  among  others,  the 
Apotheosis  of  Handel,  which  is  said  to  be  entirely  his  own. 
About  the  year  1 787  Smith  received  his  first  independent 
employment  as  an  engraver,  being  then  engaged  upon  the 
plates  to  illustrate  Bell's  edition  of  the  *  British  Poets.* 
About  tlie  same  time  he  was  introduced  by  Hoole,  the  trans- 
lator of  Tasso  (who  was  brother  to  the  gentleman  of  that 
name  before  alluded  to),  to  Alderman  Boydell,  by  whom  he 
was  commissioned  to  engrave  Northcote*s  picture  of  the 
Death  of  Wat  Tyler.  For  this  engraving  he  was,  in  1797, 
elected  an  associate  of  the  Royal  Academy. 

The  engravings  of  Anker  Smith  are  much  esteemed  fur 
tlieir  beautiful  execution  and  correct  drawing;  although, 
from  the  circumstance  of  his  working  much  for  book  pub- 
lishers, his  name  is  less  known  than  it  deserves  to  be.  His 
private  character  was  unimpeachable;  and  his  modestv, 
piety,  and  correct  judgment  secured  him  many  friends.  In 
1791  he  married.  Ho  died  of  apoplexy,  in  June,  1819, 
leaving  his  widow,  four  sons,  and  a  daughter.  Of  his  sons, 
the  second,  named  Frederick  William,  who  became  a  pupil 
of  Chan  trey,  gave  great  promise  of  eminence  in  the  art  of 
sculpture,  but  died  in  1835,  at  the  age  of  thirty-eight  years; 
and  the  two  younger,  who  still  survive,  have  embraced  that 
of  painting.  Mr.  Smith  had  several  sisters,  one  of  whom 
was  mother  to  W.  C.  Ross,  Esq.,  miniature-painter  to  her 
present  majestv. 

SMITH,  JOHN  THOMAS,  for  many  years  keeper  of 
the  prints  and  drawings  in  the  British  Museum,  was  the 
son  of  Nathaniel  Smith,  formerly  a  sculptor,  and  afterwards 
a  well-known  printseller  in  Great  May*B  Buildings,  St. 
Martinis  Lane.  Nathaniel  Smith  had  been  when  young 
the  playfellow  of  Nollekens ;  and  they  had  learned 
drawing  together.  In  August,  1755,  Smith  was  placed 
wiih  Roubiliac,  the  sculptor;  and  about  1759  and  1760  be 
and  Nollekens,  who  had  become  a  pupil  of  Scheemakers  in 
1750,  obtained  some  of  the  best  prizes  of  the  Society  of 
Arts.  Nathaniel  Smith, who  gained  many  prizes  from  the  So- 
ciety, carved  three  of  the  heids  of  the  river-gods  which  adorn 
the  arches  of  Somerset  House,  from  designs  by  Cipriani. 
The  friendship  existing  between  him  and  Nollekens  occa- 
sioned the  subject  of  this  article,  who  was  born  on  the  23rd 
of  June,  1766,  to  be  very  early  noticed  by  the  eccentric 
sculptor,  who,  while  he  was  yet  a  boy,  used  to  take  him  to 
see  various  parts  of  London,  pointing  out  curious  vestiges  of 
antiauity,  and  thus  probably  exciting  that  peculiar  taste  by 
which  Smith  was  subsequently  rendered  eminent.  His 
mother  dying  in  1779.  young  Smith  was  invited  to  the 
studio  of  Nollekens,  to  whom  his  father  was  then  chief 
assistant.  After  enjoying  this  privilege  for  three  years, 
during  which  time  he  had  much  practice  in  drawing,  be 
became  a  student  at  the  Royal  Academy.  About  this  time 
he  made  pen-drawings  in  imitation  of  the  etchings  of  Rem- 
brandt and  Ostade,  and  these,  through  the  introduction  of  Dr. 
Hinchliffe,  then  bishop  of  Peterborough,  obtained  a  hberal 
offer  from  Sherwin,  in  consequence  of  which  Smith  became 
a  pupil  of  that  skilful  engraver.  For  some  years  after  being 
with  him.  Smith  was  chiefly  engaged  as  a  drawing-master. 

He  married  at  the  age  of  twenty- two  years,  and  soon 
afterwards  commenced  the  publication,  in  numbers,  of  his 
first  work,  the  '  Antiquities  of  London  and  its  Environs,'  a 
collection  of  representations  of  houses,  monuments,  statues, 
and  other  interesting  remnants  of  antiquity ;  unaccompanied 
by  letter-press  descriptions,  but  having  short  accounts,  with 
references  to  Pennant  and  other  writers,  engraved  under 
each  subject.    This  work  was  commenced  in  January,  ]  791, 
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and  completed  in  1800;  the  whole  series  eonsintii.^  *i 
ninety-six  plates  of  a  quarto  size.  A  complete  list  uf  il* 
subjects  is  given  inUpcott's  'Bibliographical  Account  of  il  •• 
Principal  Works  relating  to  English  Topography,*  vol.  u ,  f  • 
886.  While  this  was  in  courie  of  publication.  Smith  biou^li: 
out  his  *  Remarks  on  Rural  Scenery,' a  thin  quarto  volu  .if. 
illustrated  with  twenty  etchings  of  cottages,  some  of  whi> .; 
are  very  prettily  executed. 

Smith's  next  work  for  the  illustration  of  the  early  arr1i<- 
tecture  of  the  metropolis  was  his  *  Antiquities  of  WeNtni.-.- 
ster,'  comprising  the  old  Palace,  St.  Stephen's  Chapel,  her . 
and  contaming  engravings  of  246  topographical  objects.  * 
which,  at  the  time  of  its  publication  (1807),  132  were  i 
longer  in  existence.    This  scries  of  engravings  is  com { in- 
in  38  plates  and  six  wood-cuts,  of  which  a  particular  acrui 
is  given  by  Upcott,  vol.  ii.,  p.  835,  et  seq.    *  lliis  task.*  it  . 
observed  by  Mr.  Smith's  biographer,  in  the  *  Gentlcma- 
Magazine,*  '  appears  to  have  been  determined  on  in  the  y- . 
1800;  when,   on  occasion  of  the  Union  with  Ireland, 
becoming  necessary  to    remove  the  wainscoting   for    i.- 
enlargement  of  the  House  of  Commons,  some  very  cun  n 
paintings  were  discovered,  on  the  1 1  th  of  August.*    '  'i 
next  day,'  the  narrative  proceeds  to  inform  us, '  Dr.  Ch:u 
Gower  and  Mr.  Smith  visited  the  paintings.    Mr.  Stn  * 
immediately  determined  to  publish  engravings  from  lb 
and,  permission  being  obtained,  on  the  14th  he  commcia 
his  drawings.    It  was  his  custom  to  go  there  as  soon  a< 
was  light,  and  to  work  till  nine  o'clock  in  the  morning.  «l 
he  was  obliged  to  give  way  to  the  workmen,  who  ofun 
lowed  him  so  close  in  their  operations  as  to  remove  in  i :  • 
course  of  the  same  day  on  which  he  had  made  his  dr  ju  :.., 
the  painting  which  he  had  been  employed  in  cop}H^  tl.  > 
very  morning.'    Antiquaries  will  long  e^ttcem  the  n.-.iii'. 
John  Thomas  Smith,  were  it  only  for  the  service  ho  r.  u 
dered  in  snatching  these  curious  paintings  from  corny: 
oblivion.    The  plates  of  the  *  Antiquities  of  Westmin^tor 
which  comprise  coloured  copies  of  several  of  these  paint.  .  . 
are  accompanied  by  descriptions  of  considerable  lensrth.  i 
great  part  of  which  were  wiitten  by  J.  Sidney  Hav\k!<  . 
F.S.A. ;  although,  owing  to  a  misunderstanding  whicli  •  . 
to  the  publication  of  much  angry  correspondence,  port: . . 
of  which  are  often  bound  up  with  the  work«  it  vas  c-.u 
pleted  by  Smith  alone.  A  disastrous  fire  at  Bensley'»  \t\\ui- 

ing-ofiice  destroyed    400  copies  of  this  work,  and   : 

prints,  occasioning  a  loss  to  Mr.  Smith  which  he  e»tirou:<  . 
at  3000/.  In  1809  appeared  sixty-two  additional  pluic?  i. 
the  above  work,  forming  a  second  volume,  but  without  a:,* 
description,  or  even  a  list  of  subjects.  The  latter  liot»i\' . 
has  been  supplied  by  Mr.  Upcott,  in  the  work  above  all  A  I 
to,  vol.  ii ,  p.  839,  &c. 

These  works  were  followed  by  another,  in  imperial  41-^, 
entitled  •  Ancient  Topography  of  Loudon,'  the  publicaif.. 
of  which  was  commenced  in  October,  1810,  although  u  u  .• 
not  completed  until  1815.  This,  which  is  considered  Sm.tb^ 
best  work,  contains  32  plates,  very  boldly  etched,  in  a  »i>;. 
somewhat  resembling  that  of  Piranesi,  and  accompanic<I  I 
descriptions  of  the  buildings  represented.    The  authot  i' 
tended  to  extend  it  somewhat  further,  but  never  did  s.>.   I: 
IS  16  Mr.  Smith  received  his  appointment  as  keeper  of  lU  • 
prints  in  the  British  Museum ;  and  in  the  next  year  fu  *- 
lished  his  *  Vagabondiana,  or  Anecdotes  of  Mendicant  W.    • 
derers  through  the  Streets  of  London,'  illustrated  with  z  *.  .' 
thirty  portraits,  and  with  an  introduction  by  Mr.  Douce. 

The  last  literary  production  of  Mr,  Smith  was  the  ar  •.  • 
sing  but  not  very  honourable  or  trustworthy  book  eutttli  . 
*  Nollekens  and  his  Times,'  which  appeared  in  18*:^.  .i:  : 
soon  ran  through  three  editions.  Smith  was  an  executor  u< 
Nollekens,  and  was  disappointed  in  not  t>eing  a  lrt;!iL.f 
He  therefore  wrote  under  the  influence  of  excited  fethn^N 
and  made  a  discreditable  use  of  the  free  access  be  bad  u  • 
so  many  years  enjoyed  to  the  home  and  studio  of  Nollekcn* 
Still,  although  the  work  contains  much  that  should  it. : 
have  been  published,  and  is  distinguished  by  a  degree  •-: 
high  colouring  which  greatly  impairs  its  veracitv,  it  cvnt.iu.< 
many  curious  anecdotes  of  artists  and  other  distinguuhc . 
men  with  whom  Smith  had  come  in  contact  in  the  cvur^ 
of  a  long  and  rather  eventful  life.  He  leA  in  manner: •]'! 
materials  for  a  history  of  his  own  life  and  timet,  whi^h  :. .« 
not  yet  been  published.  He  had  also  collected  much  matiir 
towards  an  account  of  the  parish  of  St.  Paul,  Covent  G.r- 
den,  and  for  a  work  which  he  intended  to  call  *W{vU^ 
through  London;'  but  he  did  not  Uve  to  complete  anv  « f 
these  works,  having  died  of  inflammation  of  the  lungK  ah«,- 
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is  applied  to  all  tbe  volatile  produoU  of  oombuftion,  ^rhich 
consist  of  gaseous  exhalations  charfi^ed  with  minute  portions 
of  carbonaceous  matter,  or  soot ;  but,  as  often  used  in  re- 
fcrence  to  what  are  called  smoke-consuming  furnaces,  the 
term  is  frequently  employed  to  express  merely  the  car- 
bonaceous matter  which  is  held  in  suspension  by  the  gases. 
It  is  important  to  bear  this  distinction  in  mmd,  as  it  in- 
volves a  fact  which  appears  to  have  been  sometimes  over- 
looked, namelv,  that  however  completely  tbe  soot  may  be 
destroyed,  and  the  smoke  be  thereby  rendered  invisible,  it 
still  remains  necessary  to  provide  means  of  free  exit  for  tbe 
deleterious  gaseous  matter  which  is  evolved  from  the  burn- 
ing fuel. 

The  matters  to  be  noticed  under  this  bead  resolve  them- 
selves into  two  classes — such  as  effect  the  removal  of  smoke, 
especially  from  open  fire-places ;  and  such  as  bear  upon  the 
purification  of  smoke,  either  by  consuming  the  carbonaceous 
matter,  or  by  separating  it  from  the  more  volatile  gases. 

Bemoval  of  Smoke;  Cure  of  Smoky  Chimneys.^The 
action  of  an  ordinary  chimney  in  conveying  the  smoke  from 
a  fire  situated  at  its  lower  extremity  is  very  simple.  The  air 
in  the  chimney,  being  rarefied  by  the  heat,  becomes  lighter 
in  proportion  to  its  bulk  than  tbe  surrounding  atmosphere, 
and  tnercfore  rises,  its  place  being  supplied  by  fresh  air 
forced  in  at  the  lower  ena  by  tbe  pressure  of  the  compara- 
tively heavy  cold  air  outside  the  chimney.  A  constant  rising 
current  is  thus  created,  the  force  of  which  is  sufficient  to 
carry  up  with  it  any  light  bodies,  such  as  the  panicles  of 
soot  which  escape  from  the  fire.  The  intensity  of  this  cur- 
rent, or  in  ordinary  language,  the  strength  of  the  draught, 
depends  much  upon  the  height  of  the  chimney ;  for  it  is 
evident  that  the  higher  a  chimney  is,  within  reasonable 
limits,  the  greater  must  be  the  difierence  between  the 
weight  of  the  column  of  hot  air  which  it  contains,  and  that 
of  a  column  of  cold  oir  of  equal  elevation ;  and  that  the  force 
with  which  the  cold  air  enters  the  bottom  of  the  chimney 
will  be  proportionate  to  tbe  amount  of  such  difference.  It 
is  also  ovident  that  the  hotter  the  air  in  the  chimney  is 
kept,  the  more  rapidly  it  will  rise,  and  that  it  is  therefore 
advisable  to  build  chimneys  in  warm  and  sheltered  situa- 
tions and  to  construct  them  of  materials  which  will  not 
readily  part  with  the  beat  they  may  acquire.  Hence  chim- 
neys act  better  when  built  in  stacks,  or  when  in  the  in- 
terior of  a  house,  than  when  single,  or  when  outside  the 
walls,  and  it  is  especially  desirable  to  avoid  erecting  them 
in  situations  exposed  to  cold  north  winds. 

The  circumstances  which  impede  the  proper  action  of 
chimneys,  and  occasion  the  annoyance  of  smoke  in  houses 
warmefl  by  common  open  stoves,  have  excited  the  attention 
of  niviny  individuals,  and  form  the  subject  of  several  trea- 
tises. Franklin  analysed  the  subject  very  judiciously,  and 
published  a  pamphlet, entitled  'Observations  on  the  Causes 
and  Cure  of  Smoky  Chimneys,'  ip  which  he  enumerated 
nine  different  causes,  and  suggested  means  for  the  cure  of 
each.  This  little  work,  from  which  most  of  the  following 
remarks  are  condensed,  was  originally  printed  in  Philadel- 
phia, but  has  been  republished  in  England.  The  causes, 
with  the  remedies  recommended  by  Dr.  Franklin,  are  as 
follow : — 

I.  The  want  of  a  free  supply  of  air  to  the  bottom  of  the 
chimney.  It  is  of  little  consequence  how  spacious  the  room 
may  be  into  which  the  chimney  opens,  if  the  access  of  fresh 
air  to  the  room  be  cut  off.  As  the  hot  air  escapes  from  the 
top  of  the  chimney,  its  place  must  be  filled  by  fresh  air 
taken  from  the  room.  But  if  the  entrance  of  the  external 
atmosphere  be  prevented,  every  chimuey-full  of  air  ab- 
stracted from  the  room  lessens  the  density  of  what  remains, 
so  that  the  draught  will  decrease  until  the  air  in  the 
chimney  and  that  in  the  room  are  of  equal  density,  when  it 
will  cease  altogether,  and  the  smoke  will  no  longer  ascend. 
The  case  here  supposed— that  of  ihe  entire  exclusion  of  fresh 
air  from  the  room,  never  occurs  in  practice;  but  the  same 
results  are  produced  in  a  less  degree  wherever  the  means  of 
access  for  the  external  air  are  insufficient  for  the  supply  of 
the  chimney— a  circumstance  of  frequent  occurrence  in  new 
houses,  where  the  carpenter's  work  is  true  and  close.  This  ' 
inconvenience  can  only  be  remedied  by  providing  openings 
for  air  commensurate  to  the  demands  of  the  fire.  The  area 
of  the  openings  required  for  this  purpose  may  be  ascertained 
by  opeamg  a  door  or  window  just  so  far  as  to  enable  the 
smoke  to  pass  off  freely;  and  their  bituation  should  be  chosen 
with  reference  to  the  comfort  of  the  inmates,  so  as  to  avoid 
as  far  as  possible  any  current  of  cold  air  passing  througb  the 


room.  Whenever  it  ia  practicable,  thi  best  litoaiion  for  ttirm 
is  near  the  top  of  the  room,  and  over  tbe  fire- place ;  bccau^ 
tbe  entering  air  is  then  warmed  by  the  warm  air  which  n^** 
to  the  top  of  the  room,  and  becomes  pretty  general)  v  diffuiM^rj. 
In  building  new  houses  such  an  arrangement  mav  be  readily 
effected,  and  the  air-pasaages  may  be  conducted  by  tbe  side* 
and  back  of  the  fire-place,  so  as  to  warm  the  air  previous  to 
entering  tbe  room.  In  other  cases  the  object  may  be  at- 
tained by  leaving  a  window  a  little  open  at  tbe  to|i.  or  b\ 
long  narrow  openings  above  the  window  or  immed:ati>l« 
beneath  the  cornice.  In  either  case  Franklin  recommerds 
the  fixing  of  a  little  inclined  shelf  just  below  the  openn.tE. 
to  conceal  it  from  view,  and  to  direct  tbe  air  towards  ib* 
ceiling.  Another  plan  occasionally  resorted  to  is  the  \x%c  A 
a  pane  of  glass  in  the  window,  hinged  to  the  frame  at  ii^ 
lower  edge,  and  capable  of  being  opened  more  or  le^  u 
required ;  wings  or  side-pieces  of  glass  beins  added  to  pre- 
vent tbe  air  from  entering  sideways.  SomeUroea,  in  ticu  *»i 
one  pane  of  glass,  a  number  of  strips  of  plate-glass,  so  ar- 
ranged as  to  resemble  a  Venetian  blind,  are  used;  thev* 
being  so  placed  as  to  throw  the  air  upwards,  by  whirh 
means  also  the  risk  of  rain  beating  in  is  avotde<L  I'i.v 
common  ventilator,  or  whirligig,  answers  the  same  purpon'. 
and  diffuses  the  air  in  some  de^ee  by  its  rapid  revotutum. 
which  is  occasioned  by  the  action  of  the  current  upon  lU 
inclined  vanes ;  but  it  has  the  disadvantage  of  being  un- 
sightly, and  also  that  of  making  a  noise.  It  has  been  pro* 
posed  to  supply  a  chimney  with  air  by  passages  opening 
immediately  into  its  lower  extremity;  but  any  such  ar* 
rangement,  by  diminishing  the  rush  of  air  from  the  apart- 
ment, destroys  the  best  safeguard  against  tbe  entrance  of 
smoke  into  the  room. 

2.  Many  chimneys  smoke  because  the  opening  at  the 
lower  end  is  too  large.  The  size  of  the  opening  should  be 
proportioned  to  the  height  of  the  chimney;  for  while  t 
small  opening  to  a  tall  chimney  increases  the  draught  to  un 
improper  degree,  and  causes*  a  wasteful  consumption  of 
fuel,  a  large  opening  to  a  short  funnel  will  allow  tbe  smukc 
to  escape  into  the  room ;  because  all  tbe  air  required  by  (he 
chimney  may  enter  at  one  side  of  the  opening,  leaving  the 
other  side  free  from  current,  and  therefore  allowing  tbe 
smoke  to  nuff  out.  In  such  a  case  the  draught  is  weakened 
by  the  coldness  of  the  air  which  enters  the  chimney  at  sLch 
a  distance  from  the  fire  as  to  be  very  little  affected  by  u 
This  defect  must  be  remedied  by  contracting  the  opeomjr. 
and  the  necessary  degree  of  contraction  may  be  ascertaincu 
by  covering  the  top  or  sides  of  the  opening  with  board*  an 
til  the  smoke  ceases  to  enter  the  room.  Stoves  are  now 
made  in  such  a  form  that  a  contracted  opening  is  not  ncc«^ 
sarily  mean  in  its  appearance;  the  marble  top  and  side*  of 
the  fire-place  being  of  handsome  dimensions^  while  tb** 
opening  is  contracted  by  ornamental  iron-work.  This  Lult 
in  construction  is  still  very  common. 

3.  The  third  cause  of  defective  action  mentioned  by  Or. 
Franklin  is  tbe  funnel  or  chimney  being  too  sbor(«  The 
same  effect  is  produced  when,  as  in  some  iU-eontri«ei 
houses,  the  flue  from  an  upper  story  is  turned  into  one  fiom 
a  lower  room ;  for  in  such  a  case,  when  a  fire  is  burnt  ir 
the  upper  stove,  the  only  available  length  of  chimney,  at 
far  as  draught  is  concerned,  is  that  between  the  point  of 
junction  and  the  top  of  the  funnel,  because  there  u  free 
access  for  air  at  the  point  of  junction,  from  tbe  lower  part 
of  the  main  flue.  In  like  manner  the  length  of  the  main 
flue  can  only  be  counted  from  the  bottotn  to  tbe  po.nt 
where  the  collateral  chimney  joins  it,  and  brings  in  a  suppU 
of  air.  The  inconvenience  of  such  an  arrangement  m^y 
be  somewhat  diminished  by  a  contrivance  for  closing  the 
collateral  flue  when  not  in  use.  The  shortness  of  a  chimnr> 
may  sometimes  be  rendered  harmless  by  contracting  the 
entrance,  so  that  all  the  air  entering  it  shall  be  highly 
heated,  bv  passing  immediately  over  the  fire;  but  h't 
kitchen  chimneys,  where  large  openings  are  indispensable, 
our  author  recommends  the  erection  of  two  additional  fun- 
nels, one  on  each  side  of  the  original  one;  each  funnel 
having  a  distinct  opening  of  moderate  size,  and  those  at  tbe 
sides  being  provided  with  slides,  so  that  one  or  both  might 
be  closed  when  not  in  use.  One  advantage  claimed  for 
this  plan  is,  that  the  stack  of  three  chimneys  may  be  sai^h 
carried  up  to  a  greater  height  than  a  stnele  funnel  could  bt\ 

4.  Different  chimneys  in  the  same  house  occasionally 
overpower  each  other.  If  we  suppose  two  stoves,  each  b.i\ . 
ing  a  distinct  chimney,  in  a  room  without  a  sufficient  iuj- 
ply  of  air  fi:om  without,  we  may  conceive  that  one  fire 
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booaodng  sfrofinr  than  the  other,  may  overpower  it,  and 
obtain  a  supply  of  air  down  the  chtmney  of  weakest  draught ; 
the  deseending  cttrrent  of  eoum  hlowing  the  smoke  of  the 
weaker  flue  into  the  room.    Precisely  the  same  effect  will 
take  plaee  if  the  stores  are  in  different  rooms,  provided  their 
be,  owing  to  the  opening  of  the  doors,  a  communication  be- 
tween them.  This  will  account  for  the  common  case  of  a  par- 
lour chimney  smoking  whenever  the  room-door  is  opened, 
although  it  may  act  properly  when  the  room  is  closed,  and 
thereby  cut  off  from  the  effect  of  the  kitchen  chimney.  The 
proper  cure  Ibr  this  is  the  same  as  for  the  ftrat-mentioned 
cause  of  smoking.    If  every  room  have  a  free  supply  of  air 
from  without,  there  will  cease  to  he  any  probability  of  the 
efai  mney  of  one  apartment  overpowering  that  of  another.    « 

5.  The  next  cause  of  ftiilure  in  the  action  of  a  chimney 
arisen  ihim  the  situation  of  the  house.  If  a  house  stand 
under  the  brow  of  a  hill,  or  in  the  vicinify  of  a  much  higher 
building,  the  wind,  passing  over  the  faigher  obstacle,  appears 
to  beat  down  into  the  chimneys  of  the  sheltered  house,  and 
so  to  prevent  the  exit  of  smoke.  This  may  sometimes  be 
remedied  by  raising  the  ehiiimey»  and  in  other  cases  by 
means  of  a  cowl,  or  turning* cap,  the  opening  of  which 
alwaya  turns  flrom  the  wind.  The  ordinary  cowl  is  turned 
by  means  of  a  vane  attached  to  its  upper  part ;  but  one 
patented  in  1831  by  Mr  Pollard  is  turned  by  wheels  set  in 
motion  by  the  action  of  the  wind  upon  the  oblique  vanes  of 
a  rotatorv  flyer ;  the  apparatus  rosembling  that  used  on  a 
large  scale  for  turning  the  upper  part  of  a  tower  windmill. 
In  the  'Mechanic's  Magazine,^  vol.  xxiv.,  p.  121,  is  a  de- 
scription of  a  cowl  in  which  the  end  opposed  to  the  wind  is 
not  solid,  but  eoneave  or  funnel-shaped,  and  terminating  in  a 
email  pipe.  By  this  arrangement  the  wind  passes  through  the 
oentre  of  the  cowl,  and  is  supposed  to  assist  in  carrying  away 
the  smoke.  The  plan  is  stated  to  have  proved  successful  in 
acme  cases  that  had  been  deemed  incurable.  Many  other 
contriTances  (br  the  same  purpose  have  been  used,  but  only 
one  other  will  be  adverted  to  here.  It  consists  of  a  squaro 
box  placed  on  the  top  of  the  chimney,  each  side  of  which 

x>nsists  of  a  door,  hinged  at  one  edge,  and  connected,  by 
means  of  an  iron  rod,  with  the  door  on  the  opposite  side  of 
the  box  or  cowl,  in  such  a  way  that  when  one  aoor  is  closed 
by  the  force  of  the  wind,  the  opposite  one  opens,  and  allows 
the  smoke  to  escape.  This  simple  apparatus,  which  is 
stated  to  be  in  common  use  at  Glasgow,  is  described  and 
represented  in  Hebert*s  *Bngineer*s  and  Mechanic's  Ency- 
clopsedia,'  vol.  I.,  p.  367.  Franklin  recommends,  when  a 
house  is  built  in  the  immediate  vicinity  of  a  hill  that  is 
likely  to  produce  the  eflbct  above  deseribedy  that  the  doors 
should  be  made  in  the  side  nearest  the  hill,  in  order  that 
the  wind  entering  them  may  counteroalance  the  pressure 
m  the  chimneys,  and  so  lessen  its  injurious  effect.     * 

6.  Chimneys  occasionally  smoke  from  a  cause  just  the  re- 
verse of  that  last  described.  This  occurs  when  the  chim- 
neya  are  low,  and  stand  between  the  wind  and  a  high 
building,  or  neighbouring  edifice,  so  that  the  air  is  dammed 
up,  as  it  were,  round  about  them.  This  case  appears  to  be 
a  veiy  difficult  one  to  deal  with ;  for,  owing  to  the  pressure 
of  the  atmosphere  resisting  the  escape  of  the  smoke  in  every 
direction,  cowls  are  of  very  little  use.  Raising  the  chimneys 
appears  to  be  almost  the  only  alternative. 

7.  Another  cause  of  smoking  is  the  injudicious  arrange- 
ment of  the  door  or  doors  of  a  room.  If  the  door  be  on  tne 
fame  side  as  the  fire-place^  and  occasion  it  to  smoke  by 
lending  a  current  across  the  front  of  the  stove,  either  it  must 
be  altered  so  as  to  open  in  the  opposite  direction,  or  a  screen 
must  be  used  between  it  and  the  stove. 

8.  Smoke  is  sometimes  blown  down  a  chimney  which  is 
out  of  use.    This  arises  from  the  ciroumatance  that  a  stack 
of  chimneys  usually  maintains  a  more  uniform  temperature 
than  the  surrounding  air.    So  long  as  their  temperature 
exceeds  that  of  the  external  atmosphere,  though  it  may  be 
in  a  very  trifling  degree,  there  is  an  ti;nrar</ current  through 
them :  but  when,  as  in  the  middle  of  the  day,  the  air  geoe- 
lally  becomes  warmer  than  that  in  the  chimneys,  the  cur- 
rent moves  doumward,  carrying  with  it  smoke  that  may 
happen  to  be  passing  over,  or  escaping  from  a  neighbour- 
ing floe.    A  plate  or  register,  closing  the  bottom  of  the 
chimney  when  out  of  use,  obviates  this  inconvenience.  It  is 
also  very  osefal  in  affording  ready  means  of  regulating  the 
dranght  of  the  chimney,  and  thereby  economising  fuel,  and 
aroiding  unnecessary  currents  of  air  through  the  room. 

9.  Lastly,  chimneys  which  under  ordinary  circumstances 
perftmn  very  well,  occasionally  smoke  in  consequence  of  the  ^ 


passage  of  a  strong  wind  avBt  them,  which  the  forcfi  of  tho 
rising  vapour  is  insufficient  to  cope  with.  Franklin  states 
♦hat  in  Venice  it  was  customary  to  make  the  top  of  the  flue 
funnel-shaped,  with  a  view  to  fkcilitate  the  escape  of  the 
smoke  under  such  ciroumstances ;  but  that  where  he  lived 
a  different  practice  prevailed, — that  of  reducing  the  open- 
ing at  the  top  to  a  long  narrow  slit  Probably  a  cow!  might 
be  of  use  in  such  a  case. 

Although  Franklin  states  that  he  found  smoke  generally 
tractable,  when  dealt  with  in  a  proper  way,  and  that  he 
could  make  it  escape  In  almost  any  direction  he  chose,  he 
met  with  some  verv  puzzling  cases.  In  one  instance  where 
a  chimney  resisted  all  appliances,  it  was  discovered  that, 
owing  to  the  irregular  settlement  of  the  brickwork,  it  had  a 
large  Assure  which  admitted  the  cold  air.  In  another  case 
a  chimney  on  which  several  experiments  had  been  tried, 

§  roved  to  be  choked  up  by  the  building  of  birds'  nesU. 
imilar  instances  still  occasionally  baffle  the  smoke-doctor; 
but  most  smoky  chimneys  may  be  accounted  for  by  one  of 
the  above  causes,  and  remedied  by  the  means  suggested. 

Consumption  or  Purification  of  Smoke. — The  nuisance 
occasioned  by  the  smoke  of  coal-fires  has  formed  a  subject 
of  complaint  from  the  earliest  times  in  which  mineral  fuel 
was  extensively  used ;  and  the  great  increase  of  steam-engine 
and  other  furnaces,  consequent  on  the  extension  of  manu- 
factures, has  afforded,  of  late  years,  additional  ground  for 
attempts  to  abate  the  nuisance.  Such  attempts  are  import- 
ant, not  only  for  the  purification  of  the  air,  but  also  for  the 
economy  of  fuel;  since  the  matter  which  gives  smoke 
objectionable  density  and  colour  is  unconsumed  fuel  in  a 
finely  divided  state.  It  appears  therefore  that  if  a  supply 
of  air  could  be  thrown  into  a  fire  in  such  a  way  as  to  occa- 
sion the  combustion  of  the  carbonaceous  matter,  the  result 
would  be  that  a  greater  amount  of  heat  would  be  obtained 
from  a  given  quantity  of  fuel,  at  the  same  time  that  the 
nuisance  of  smoke  would  be  abated.  But  while  this  is  true 
in  theorv,  and  almost  every  scheme  brought  ibrwaid  for  khot 
so-called,  consumption  of  smoke  lays  claim  to  great  advan* 
tages  on  the  score  of  economv,  it  seems  that  no  important 
saving  has  yet  been  effected  in  practice.  Even  an  act  of 
parliament,  passed  in  consequence  of  the  Report  of  a  Select 
Committee  appointed  in  1819  and  1820, '  to  mquire  how  far 
it  may  be  practicable  to  compel  persons  using  steam-enginea 
and  furnaces  in  their  different  works,  to  erect  them  in  a 
manner  less  prejudicial  to  public  health  and  public  comfort,' 
though  it  has  afforded  the  means  of  removing  the  nuisance 
in  some  iitstances,  has  failed  to  relieve  our  manufacturing 
towns  generally  from  the  murky  exhalations  of  furnace- 
chimneys,  notwithstanding  the  recorded  opinion  of  the  com- 
mittee that  the  object  sought  after — an  eflicient  means  of 
destroyine  smoke— had  '  been  satisfactorily  and  effectually 
obtained. 

It  may  be  observed  that  the  quantity  of  smdce  emitted 
from  furnace-chimneys  varies  much  with  the  state  of  the 
fire;  being  greatest  when  a  mass  of  fresh  fuel  is  thrown  on, 
and  least  when  the  fire  has  burned  clear,  or  the  fuel  is  fully 
ignited.  Attention  to  this  circumstance,  on  the  part  of  the 
stoker,  will  greatly  diminish  the  nuisance ;  because  if  he 
throw  on  the  fresh  fuel  in  a  thin  layer,  it  will  the  sooner 
become  perfectly  ignited ;  and,  by  laying  it  in  the  fore  part 
of  the  furnace,  the  dense  smoke  arising  from  it  has  to  pass 
over  that  part  of  the  fire  which  is  in  a  state  of  more  perfect 
combustion,  and  is  thereby  in  a  great  measure  coiMuoMd. 
Many  of  the  contrivances  introduced  or  suggested  as  smoke- 
consuming  furnaces  act  on  these  principles ;  arrangements 
being  adopted  to  insure  the  right  feeding  of  the  fire  without 
much  attention  on  the  part  of  the  firemen.  In  the  appara- 
tus of  Mr.  Steel,  for  instance,  which  is  fully  described  and 
represented  in  the  Report  of  the  Parliamentary  Committee  of 
1819,  the  fuel  is  supplied  in  a  constant  stream,  by  means  of 
an  inclined  hopper;  thequantitv  of  coal  supplied  in  a  given 
time,  and  the  size  of  the  pieces,  being  regulated  by  means  of 
a  grooved  roller ;  while  it  is  distributed  all  over  the  furnace 
by  the  motion  of  the  grate  itself,  which  is  of  a  circular  form, 
and  turns  on  a  central  pivot.  A  similar  method  of  feeding 
the  fire  is  adopted  in  Brunt on's  patent  apparatus,  of  wbieh 
an  account  will  be  found  in  the  same  Report.  In  some  fur« 
naces  of  the  more  usual  form  a  similar  object  is  aimed  at  by 
inclining  the  grates,  or  making  portions  of  them  moveable. 

It  is  usually  suted  that  the  first  important  attempt  mode 
in  this  country  for  the  combustion  of  smoke  was  that  of 
Watt,  who  obtained  a  patent  in  1785  for  a  method  of  con- 
structing fUrnaoes  in  such  a  way  as  to  cause  *  the  smoke  or 
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flaBke  of  tlie  fteth  fu«l,  in  iUi  wajr  to  the  fliiei»  or  cbimney» 
to  poMf  toeetber  with  a  current  of  fresh  air,  through,  over, 
or  among  fuel  which  has  already  ceased  to  smoke,  or  which 
IS  converted  into  coke»  charcoal,  or  cinders,  and  which  is 
intensely  hot ;  by  which  means  the  smoke  and  grosMr  parts 
of  the  flame,  by  coming  into  close  contact  with,  or  by  being 
brought  near  unto,  the  said  intensely  hot  fuel,  and  by  being 
mixed  with  the  current  of  fresh  or  unbumed  sir,  are  con- 
sumed or  converted  into  heat,  or  into  pure  flame,  free  from 
smoke.'     Since  that  time  innumerable  plans  have  been 
brought  forward  for  introducing  the  necessary  supply  of  air 
to  the  furnace :  but  while  many  of  them  accomplish  the 
purification  of  the  smoke  as  completely  as  could  be  desired, 
they  are  generally  found  either  to  increase  the  consumption 
of  fuel,  or  to  weaken  the  draught  of  the  furnace.    If  the 
air  admitted  to  the  furnace  be  cold,  it  diminishes  the  heat 
of  the  fire ;  and  if  hot,  expense  is  incurred  in  heating  it, 
whether  this  be  effected  by  a  separate  fire  or  by  passing  the 
air  in  pipes  through  the  chimney.    Without  pretending  to 
enumerate  the  plans  that  have  been  tried,  even  within  the 
last  few  years,  lulusipn  may  be  made  to  the  experiments  of 
Mr.  Chanter,  especially  as  applied  to  the  use  of  coal  in  loco- 
motive engines.    Most  railway  companies  are  required,  by 
their  acts  of  incorporation,  to  avoid  the  emission  of  smoke 
from  their  engines ;  and  this  is  usuallv  done,  at  great  ex- 

Esnse,  by  the  use  of  coke.  The  plain  of  Mr.  Chanter,  which 
as  been  tried  with  great  promise  of  success,  consists  in  the 
introduction  of  a  deflector  dipping  into  the  burning  fuel, 
which  compels  the  smoke  from  the  crude  coal  to  pass 
through  a  mass  of  burning  coke,  which  is  supplied  through 
a  small  door,  and  conductdl  at  once  to  the  back  of  the  fur- 
nace. By  this  means  three  parts  of  coal  may  be  used  to 
one  of  coke,  with  very  little  risk  of  much  smoke. 

Another  mode  of  destroying  smoke,  which  appears  to 
answer  the  purpose  very  completely,  is  by  injecting  steam 
into  the  furnace.  The  plan  has  been  tried  by  several  indi- 
viduals ;  but  the  apparatus  which  has  attracted  most  notice 
is  that  of  Mr.  Iveson,  in  which  the  steam  is  thrown  into  the 
fire  in  several  minute  jets,  from  a  fan-shaped  distributor  in 
the  fore  part  of  the  furnace.  The  steam  not  only  destroys 
the  smoke,  but  also  greatly  increases  the  intensity  of  the 
fire;  so  much  so,  indeed,  as  to  sanction  the  supposition  that 
the  steam  is  decomposed,  and  that  its  component  gases  are 
consumed.  Thus  tne  necessity  for  a  large  chimney  is  obvi- 
ated, it  being  only  necessary  to  provide  a  small  passage  for 
the  escape  of  the  gaseous  products  of  combustion.  Experi- 
ments on  the  same  furnace,  with  and  without  the  injection 
of  steam,  indicate  a  saving  of  fuel  to  the  amount  of  thirty- 
three  per  cent. ;  the  consumption  in  five  hours  being  re- 
spectively 658  and  812  lbs.  As  a  drawback  from  this 
saving,  the  plan  requires,  in  a  steam-engine  furnace,  about 
one- tenth  or  the  steam  generated,  and  in  other  furnaces 
renders  necessary  the  erection  of  a  small  boiler.  It  is  pro- 
posed, in  high-pressure  engines,  to  make  use  of  the  waste 
steam  for  the  purpose  of  injection.  A  patent  was  obtained 
in  1838,  by  Mr.  Chapp^,  for  the  use  of  a  stream  or  shower 
of  hot  water  thrown  into  the  furnace  in  the  same  way. 

Besides  the  numerous  plans  for  the  combustion  of  smoke, 
various  methods  have  been  tried  on  a  limited  scale  for  con- 
duclinff  it  to  a  distance  from  the  buildings  in  which  it  is 
formed,  by  means  of  subterraneous  channels ;  and  for  con- 
densing it  by  means  of  a  shower  of  water,  so  that  the  sooty 
matter  might  be  conveyed  away  by  the  sewers.  Some  in- 
t4*ro«ting  experiments  on  the  purification  of  the  noxious 
•moke  uroitted  from  copper-smelting  furnaces,  are  detailed 
in  <;iir§  'Technical  Repository,'  vol.  iv.,  p.  I,  &c.  Without 
</ff««ntig  any  opinion  as  to  the  means  best  adapted  for  the 
|^urp<#Mr,  it  may  be  observed  that  some  simple  and  econo- 
lij**;*!  method  of  destroying  the  nuisance  of  smoke,  from 
|i»nate  bouses  as  well  as  from  factories  and  steam -vessels, 
niiuld  tend  greatly  to  the  salubrity  and  cleanliness  of  large 
towoft,  and  will  probably  soon  be  introduced. 

SMOKErJ  ACK.  an  apparatus  believed  to  be  of  German 
origin,  by  which  the  rising  current  in  a  chimney,  acting 
upon  the  inclined  vanes  of  a  wheel  fixed  in  the  l\innol, 
gives  jnotion,  through  a  train  of  wheels,  to  any  matter 
which  is  hung  beforo  the  fire  to  roast.  This  contrivance  is 
now  almost  supersodod  by  jacks  iropollod  by  the  descent  of 
a  weight  or  the  uncoiling  of  a  spring.  The  smoko-jaok 
appears  to  be  of  eailv  origin ;  for  il  is  stated  m  the  fourth 
•ditioD  of  tlie  *  Knoyr(o|i»<liA  Britannica,*  on  the  authority 
^  Mc9sinttfH\  that  II  is  rvprescniod  in  a  painting  at  NCirn- 
^  which  is  known  to  be  older  than  13^0, 


SMOLENSK,  a  government  of  the  Ruasiao  empire,  was 
acquired  by  Russia  from  Lithuania  in  165'1.  It  is  sttuaid 
between  53^  12'  and  56"*  30'  N.  lat,  and  between  30"*  2U'an.i 
Z!»^  20'  E.  long.,  and  is  bounded  on  the  north-wej»c  b> 
Pskow,  on  the  north-east  by  Twer,  on  the  east  by  Mokco>r. 
on  the  south-east  by  Kaluga  and  Orel,  on  the  south  by 
Czernigow,  on  the  south-west  byMohilew,  and  on  the  vcfti 
by  Wilepsk.  The  area  is  20,000  square  miles,  and  the 
population  1,200,000. 

The  country  is  an  undulating  plain,  broken  only  by  I.,  v 
hills.  The  soil  is  clay,  mixed  with  sand  and  black  mould. 
Some  parts  are  very  fertile,  and  all  well  repay  the  expense 
of  cultivation.  The  country  forms  an  elevated  table- lati«!. 
and  a  part  of  the  Alauman  Hilhi  extend  into  it  from  li.'- 
north-west,  and  contains  the  sources  of  several  considccaMo 
rivers.  There  are  many  marshes.  The  principal  rivers,  a.r> 
1,  the  Dnieper,  which  rises  in  the  marshes  but  tbouju 
swelled  by  the  junction  of  several  other  rivers,  is  sliaili;  \ 
and  not  navigable  in  this  government;  2,  the  Obscha;  J, 
the  Mischa;  4,  the  Kaspla,  which  run  in  a  westerly  direc- 
tion to  the  Diina ;  5,  the  Ugra,  which  flows  eastwaul  to  thj 
Oka;  6,  the  Gshat,  and  7,  the  Wasuga,  both  which  r\iu 
into  the  Volga.  There  are,  it  is  said,  150  lakes,  but  nunc 
of  considerable  extent,  and  many  morasses.  As  the  couutrv 
lies  so  high,  the  climate  is  colder  than  that  of  other  pi', 
vinces  in  the  same  latitude.  The  firost  in  winter  is  \c'y 
severe,  and  the  ice  does  not  break  up  till  April ;  on  Uit 
other  hand,  the  heat  of  the  summer  months  is  very  grcau 
vegeUtion  luxuriant,  the  weather  not  changeable,  and  ihc 
air  healthy. 

Natural  Productions  ;  Agriculture  ;  Mant^factureM  ;  Tnid  . 
— ^The  government  produces  corn  (especially  rye),  ab..ut 
four  million  chetwerts  in  a  year,  hemp,  flax,  tobacco  ati  i 
hops,  culinary  vegetables,  and  some  fruit,  but  the  wealth  v  f 
the  country  consisU  chiefly  in  the  immense  forests,  whuU 
supply  timber  for  the  bse  of  the  province  itselt  and  also  lur 
the  navy,  particularly  fine  masts,  which  are  sent  to  R)^- 
These  foresU  abound  in  game  of  all  kinds;  elks,  deer,  »<1  i 
boars,  wolves,  bears,  and  lynxes  are  found  in  them,  an ; 
prodigious  quantities  of  wild  birds.  Much  attention  .^ 
paid  to  the  breed  of  horses,  which  are  of  a  good  LithuaiMan 
race.  Oxen  are  used  in  agriculture  as  well  as  horses ;  a;.  I 
great  numbers  are  fattened  for  exportation.  Swine  nf- 
very  numerous,  but  sheep  do  not  appear  to  thrive.  1  h 
flshen-  is  of  no  importance;  the  quantity  of  sturgeon,  ihal 
fish,  &c.  does  not  exceed  four  thousand  poods  in  a  w.ir. 
and  the  profit  is  not  above  seven  thousand  rubles,  'il.. 
country-people  have  great  numbers  of  bees.  The  mintiAi . 
are  copper,  salt  in  abundance,  and  bog-iron.  TLu\j.i 
Smolensk  is  not  among  the  manufacturing  provinces  of  tl.  * 
empire,  the  inhabitanU  being  chiefly  engaged  in  agricul- 
ture and  rural  occupations  in  general,  the  country-pecailo 
manufacture  linen  and  woollen  cloths.  The  Smoleu>; 
carpeu  are  in  great  repute,  and  employ  a  Urge  number  •  * 
looms,  which  are  mostly  worked  by  the  women.  There  ar. 
nuinerous  saw-mills,  brandy  distUleries,  tanneries,  soap  au  J 
candle  manufactories,  and  some  glasshouses. 

The  exports  of  this  government  are  corn,  flour,  gro^i.- 
peas,  hemp,  and  flax  of  superior  quality,  some  hemp.*tc  l 
and  linseed  and  oU,  horse-hair,  hides,  hogs'  bristles.  w...i. 
honey,  wax.  masU  to  Riga,  timber  and  firewood  to  ir*- 
Dnieper,  boats  made  for  the  navigation  of  the  Oka,  tl..? 
Volga,  and  the  Duna ;  horses,  oxen,  swine,  salt  pork,  lallo  w. 
aiid  lard.  Most  of  the  articles  are  conveyed  by  land  to  R  ^  :. 
Wilna,  and  Moscow;  a  great  part  of  the  cattle  are  drnc  j 
to  Poland,  and  thence  to  Germany,  and  the  timber  is  flosie  I 
down  the  rivers  which  fall  into  the  Duna,  the  Oka.  and  ito 
Volga.  The  imports  are  colonial  produce,  wines,  fine  mam;- 
factured  goods,  and  various  articles,  which,  if  they  cannoi  t  c 
called  necessaries,  nor  yet  designated  as  luxuries,  arv  ho»  - 
ever  nearly  indispensable  to  the  comfort  and  convenience  f 
civilized  life.  The  principal  commercial  towns  are  WiUvn,  x 
and  Oshatsk.  Smolensk,  situated  on  the  main  road  t  > 
Moscow,  hkowuo  ukes  an  active  share  in  the  fon  i::  i 
commorce.  but  is  chiefly  engaged  with  inland  and  rcu,. 

HfUgion  ami  Education.-'The  great  majority  of  tiu- 
inhabitants  are  of  the  Russian-Greek  chureh.  under  u.. 
bishop  of  Smolensk,  whose  diocese  is  eo-extcnsiw  *,»h 
the  jovcrnraent.  and  has  608  parishes.  The  Pblcs.  Jen^ 
ana  Ctermans  ore  few  in  number.  For  public  inslrucn.a 
Smolensk  is  under  the  University  of  Moscow,  but  cduca 
twn  is^-ery  backward.    lu  is32  there  were  onlyltJ  ci^.l 
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better  tban  iheir  naturen.  In  a  word,  he  hM  a  ready  eye  to 
■eize  the  saperfieial  distinctions  of  manner  and  appmranoe, 
but  little  insight  into  the  passions  and  character.  Here  lies 
Fielding's  superiority.  On  the  other  hand,  he  has  a  'rnde 
conception  of  generosity  in  some  of  his  characters,  of  which 
Fielding  seems  incapable,  his  amiable  persons  being  merely 
eood-nalured.  It  is  owing  to  this  that  Strap  is  superior  to 
Partridge ;  as  there  is  a  heartiness  and  warmth  or  feeling 
in  some  of  the  scenes  between  Lieutenant  Bowling  and  his 
nephew,  which  is  beyond  Fielding's  power  of  impassioned 
writing.'  (Haxlitt's  Comic  fVriieri,  p.  238.) 

In  1750  Smollett  went  to  Paris,  but  his  prejudices  against 
the  French  and  his  ignorance  of  their  language  rendered 
his  stay  there  a  short  one.  The  year  after  he  published 
'  Peregrine  Pickle,'  which  was  greatly  read  and  applauded. 
He  received  *  a  handsome  reward '  for  inserting  the  prurient 
and  profligate  memoirs  of  Lady  Vane,  and  they  form  such 
a  mere  episode,  we  wonder  they  have  not  been  expunged.  It 
might  suit  the  morbid  vanity  of  the  '  lady'  to  pay  a  large 
sam  fbr  the  insertion  of  her  memoirs  in  a  popular  novel ; 
but  what  are  we  to  say  to  the  author  who  received  the 
money  for  such  a  purpose?— one  too  who  described  him- 
self as— 

*  Too  eot  to  flatter  tod  too  prood  to  serre, 
Thiae  d«  the  joyleu  dignity  to  i 


Having  done  it,  we  are  not  to  be  surprised  at  his  '  flattering 
himself  that  he  had  expunged  every  adventure,  phrase,  an^ 
insinuation  that  could  be  construed  by  the  most  delicate 
readers  into  a  trespass  upon  the  rules  of  decorum :' — the 
one  was  a  consequence  of  the  other.  After  'Peregrine 
Pickle'  was  published,  he  resumed  his  medical  profession, 
and  announced  himself  as  Dr.  Smollett ;  but  from  what 
university  he  obtained  bis  degree  was  a  secret,  and  remains 
one.  With  this  character  however  he  endeavoured  to  set 
up  in  Bath,  and  published  a  pamphlet  on  the '  External  Use 
of  Water.*  Nooody  however  seemed  inclined  to  trust  their 
healths  with  the  '  popular  author' — ^reputation,  unless  ex- 
clusively professional,  being  a  greater  arawback  to  success 
than  the  most  profound  stupidity.  Disappointed  therefore 
in  this  design,  he  again  took  up  the  pen  as  a  profession, 
and  fixed  himself  in  Chelsea,  where  he  wrote  the  '  Adven- 
tures of  Ferdinand  Count  Fathom.*  This  novel  has  not 
been  relished  so  much  as  the  others,  and  with  reason; 
the  subject  and  characters  are  disgusting,  and  the  story  is 
tedious  and  spun  out  There  is  however  some  bitinz  satire 
on  the  follies  and  vices  of  the  world,  and  some  powerful  writ- 
ing in  it.  The  robber-scene  in  the  forest  is  a  masterpiece  of 
effect. 

In  1755  he  published  by  subscription  his  translation  of 
'  Don  Quixote  ;*  this  translation,  which  has  been  so  oAen 
praised,  is  worthless.  Let  any  one  compare  it  with  the 
original,  and  he  will  be  struck  with  its  inefficiency.  All 
the  difllcult  passages  are  slurred  over ;  Sancho's  dry  pro- 
verbial humour  is  lost,  by  having  a  sort  of  conscious 
slang  mixed  with  it;  the  exquisite  gravity  of  the  Don  is 
lost — his  use  of  antique  heroic  words,  such  as  '  insula ' 
for  *  isla,'  *  las  faxaiias  que  ban  fecbo'  for  *  las  hasanas  que 
han  hecho,'  &c,  is  not  represented ;  the  melancholy  and 
poetical  shiides  of  his  character  are  not  seized,  and  the 
whole  becomes  vulgarized.  Lord  Woodhouslee  was  the 
first  to  detect,  in  his  'Essay  on  Translation/  that  Smollett 
had  founded  bis  translation  on  the  forgotten  one  of  Jarvis. 
He  is  said  to  have  excelled  Jarvis,  but  we  think  without 
justice.  Jarvis  had  a  greater  knowledge  of  Spanish ;  and 
if  his  translation  be  dull,  it  is  at  least  ^ee  from  the  vulga- 
rity and  SmoUettism  (so  to  speak)  of  Smollett,  which  the 
latter  has  contrived  to  infuse  into  his  translation. 

Smollett  then  visited  his  relations  in  Scotland,  and  on  his 
return  to  London  undertook  the  management  of  the  '  Cri- 
tical Review,'  which  was  to  oppose  the  •  Monthly  Review.' 
His  taste  was  vitiated  and  capricious,  and  his  temper  irri- 
table: his  jealousy  bitter  and  watchful,  and  his  vanity  enor- 
mous. These  were  not  the  qualities  desirable  in  an  editor, 
and  in  consequence  bis  power  to  offend,  coupled  with  his 
delight  in  offending,  disgraced  the  '  Review*  with  unseemly 
personalities.  Among  the  many  he  attacked  was  Admiral 
Knowles.  who  brought  an  action  against  the  printer  of  the 
*  Review '  for  a  libel.  Smollett,  by  applying  to  persons 
acquainted  with  Knowles,  endeavoured  to  stop  the  action, 
but  without  avail,  and  when  judgment  was  about  to  be  pro- 
nounced  on  the  printer,  he  stepped  forward  and  declared 
himself  the  autlior.  and  was  sentenced  to  pay  100/.  and  be 
imprisoned  for  three  months.    In  1757  he  wrote  the  *  Re- 


prisals, or  the  Tan  of  Old  England,'  a  comedy,  which  Gar- 
rick,  in  spite  of  their  old  quarrel,  produced  on  the  Bt.i'^p, 
where  however  it  had  only  small  success.  In  1759  lit* 
brought  out  his  'Complete  History  of  England  fhmi  th«* 
earliest  timet  to  the  treaty  of  Aix-la-Chapelle  in  17 -J**.' 
This  was  written  in  the  space  of  fourteen  nontha-^Hi  «p«— :« 
men,  as  it  has  been  observed,  of  *  literary  industry,'  a  spc<-  i- 
men  also  of  literary  presumption.  Neither  his  temper  .  f 
mind  nor  his  pursuits  had  qualified  him  to  be  an  hHtorirLl 
writer.  But  the  work  was  written  in  a  dear  and  easy  st)  U\ 
and  it  was  very  popular,  and  was  immediately  reprintc<i'  in 
8vo.  weekly  numbm,  of  which  an  edition  of  ten  thonsand 
was  rapidly  sold. 

During  his  imprisonment  he  wrote  the  '  Adventures  (f 
Sir  Launcelot  Greaves,*  a  stupid  and  tedious  imitation  •  f 
'  Don  Quixote.'  But  the  characters  of  Crowe,  Ferret,  an! 
Clarke  are  amusinr.  This  novel  was  printed  in  detarh*  d 
parts  in  the  '  British  Magazine.'    The  success  of  his  *  Oy..^- 

51ete  History'  induced  him  to  continue  it  fh)m  1 746  to  1 76 :. 
'he  volume  for  1765  was  written  by  Quthrie  during  9m<'N 
lett*s  absence  on  the  Continent.  Smollett  is  also  suppose 'J 
to  have  written  the  accounts  of  France,  Italy,  and  Germar  / 
for  the  '  Universal  History.' 

On  Lord  Bute's  promotion  to  the  admhiistration,  Sm  ^• 
lett  defended  him  against  Wilkes  in  a  paper  called  \\ . 
*  Briton,'  which  Wilkes  answered  by  his  celebrated  *  Nortli 
Briton.'    Smollett's  paper  was  however  soon  discontinu- •{ 
and  his  services  unpaid.  About  1764  also,  having  master*  •! 
the  French  language,  he  was  engaged  in  a  translati  n 
of  the  works  of  Voltaire  and  a  compilation  entitled  *  Tl.** 
Present  State  of  all  Nations.'    In  June,  1763,  *tradu<v<'/ 
as  he  sentimentally  informs  us, '  by  malice,  persecuted  !  t 
faction,  and  overwhelmed  by  the  sense  of^  dome^ttr  r..- 
lamity,'  he  went  to  France  and  Italy,  and  on  his  retu  . 
published  the  result  of  his  observations,  'IVavels  throu^'^ 
France  and   Italy.'    Splenetic  and  prejudiced,  this  tiv.r : 
has  long  been  forgotten.    His  increasing  ill-health  ma  '.• 
travelling  necessary,  and  accordingly  he  went  to  Scotl:-. : 
and  from  Scotland  to  Bath,  and  in   1767  found  bim^   i 
considerably  restored.     His  renewed  vigour  was  shown 
the  '  Adventures  of  an  Atom,'  a  violent  political  sa:ir  •. 
wherein,  imder  fictitious  names,  he  abused  ministen.     R. 
his  health  again  requiring  a  milder  climate,  this  *  mde\  cr.  > 
ent  writer,'  this  man  too  '  coy  to  flatter,'  got  his  friends  '  ■ 
solicit  the  very  ministers  whom  he  had  satirized,  for  a  c.  .- 
sulship.    It  can  occasion  no  surprise  that  this  applicati   . 
did  not  succeed. 
In  1770  however  he  left  England  again  for  Italy,  writ.   ; 
the  way  'The  Expedition  of  Humphrey  Clinker,*  a  j>!.  .^ 
sant  gossiping  work,  which  has  remained  a  favourite.     '  1 1 
is  Quite  as  amusing  as  going  the  journey  couki  have  bei  i.  , 
and  we  have  just  as  good  an  idea  of  what  happened  on  tl..* 
road  as  if  we  had  been  of  the  party.    Humphry  Clink   * 
himself  is  exquisite ;  and  his  sweetheart  Winifrid  Jenk.ti« 
not  much  behind  him.      Matthew  Bramble,  though   n 
altogether  original,  is  excellently  supported,  and  seems  !  j 
have  been  the  prototype  of  Sir  Anthony  Absolute  iu  t'  • 
*'  Rivals.*'    But  Lismahago  is  the  flower  of  the  flock.    H  ^ 
tenaciousness  in  argument  is  not  so  delightful  as  the  reU 
tion  of  his  logical  severity  when  he  finds  his  fortune  r:-    • 
lowing  in  the  wintry  smiles  of  Mrs.  Tabitha  Bramble.    1  \ 
is  the  best  preserved  and  most  severe  of  all  8moUett*s  c!    • 
racters.    The  indecency  and  filth  in  this  novel  are  v : 

must  be  allowed  to  all  Smollett's  writings.'  (Haxlitt'e'Ct.*:   - 
Writers,*  p.  239.) 

In  the  neighbourhood  of  Leghorn  he  lingered  ibn- J. 
the  summer  of  1771,  and  died  on  the  21st  of  October,  in  t 
fifty-first  year  of  his  age.     Stout,  well-proportioned,    i  .1 
engaging  in  person;  cold  in  his  manners;  impetuooti,  ir*. 
table,  and  unforgiving  in  temper;  contemptuous  and  bi*i  r 
towards  all  differences;  hearty  and  loving  in  all  sympatli,.  s 
proud  and  yet  mean ;  vain,  yet  generous ;  of  quick,  ver>3t . 
intellect;     considerable    information;     broad    exubera- . 
humour,  and  shrewd  observation— such  appears  to  h  * . 
been  Tobias  Smollett.     As  a  novelist  he  stands  next 
Fielding---as  a  poet  he  is  not  to  be  named — and  in  u  : 
ence  to  bis  other  works  he  must  be  looked  upon  an  «  rr« ' « 
bookseller*s  hack,  writing  for  bread,  with  no  other  oh;    . 
than  dispatch. 

SMUGGLING  is  the  clandestine  introduction  of  f.  - 
hibited  goods ;  or  the  illicit  introduction  of  goods  by  r** 
evasion  of  the  legal  duties.  Excessive  duties  pre«»»ns  .  •* 
overwhelming  temptation  to  men  to  evade  Ihem;  and  ti.e 
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law  loces  a  ereat  part  of  ito  meral  influeooe  irlieii  it  flnt 
icm^U  to  vioIatioD  of  it  and  than  punishes  the  offence.    In 
parts  of  a  country  where  a  *  free  trade*  is  extensively  car* 
ried  oq«  the  smuggler  is  rather  a  popular  person  than  other- 
vi2«;  in  some  countries,  as  in  Spain,  still  more  than  in 
England.    His  neighboura  do  not  usually  regard  his  mode 
of  acquiring  a  livelihood  disgraceful,  but  rather  look  upon 
him  as  a  benefactor  who  supplies  them  with  necessaries  and 
luxuries  at  a  cheap  rate.    '  To  pretend,'  says  Adam  Smith, 
'  to  have  any  scruple  about  buying  smuggled  goods  would  in 
most  countries  be  regarded  as  one  of  those  pedantio  pieces 
of  hypocrisy,  which,  instead  of  gaining  credit  with  anybody, 
serve  onlv  to  expose  the  person  who  pretends  to  practise 
them  to  the  suspicion  of  bemg  a  greater  knave  than  the  rest 
of  his  neighbours.*    This  is  probably  rather  too  strongly 
expressed;  but  many  persons  even  attach  a  fictitious  value 
to  goods  which  have  oeen  smuggled,  on  account  of  their 
cheapness  and  supposed  excellence ;  so  much  so,  that  ar- 
ticles which  have  duly  passed  through  all  the  fi>rm6  of  the 
custom-house  are  frequently  offered  for  sale  as  contraband. 
It  is  the  crimes  and  the  moral  evils  which  are  the  offspring 
of  smugsling  that  are  to  be  dreaded  rather  than  smuggling 
itself,  ^he  true  remedy  is  a  wise  tariff    It  annihilates  at 
once  a  traffic  which  no  ingenuity  can  ever  put  down  j  for  all 
experience  proves  that  so  long  as  a  profit  can  be  made  by 
smuggling  sufficiently  high  to  counterbalance  the  necessary 
risk,  it  will  not  fail  to  flourish.    The  decrees  of  Berlin  and 
Milan,  instead  of  annihilating  commerce,  only  forced  it  into 
extraordinary  channels.    Silk  from  Italy,  for  example,  in- 
stead  of  being  received  in  Eneland  by  the  most  direct 
means,  often  arrived  by  way  of  Xrchangel  and  Smyrna ;  in 
the  former  instance  being  two  years,  and  in  the  Uttter 
twelve  months  on  its  passage.    Sugar,  coffee,  tobaoeo,  and 
cotton-twist  were  dispatched  from  England  to  Saloniea,and 
thence  conveyed  by  horses  and  mules  through  Servia  and 
Hungary  toViennai  from  which  place  they  were  distributed 
over  tlie  Continent,  in  defiance  of  the  rigorous  decrees  of 
Napoleon :  it  might  happen  that  coffee  was  consumed  at 
Calais  which*  instead  of  beiog  sent  direct  from  London, 
arrived  by  the  above  circuitous  route.    The  risks  of  this 
illicit  traffic,  and  the  enormous  expense  under  which  it  was 
carried  on,  raised  the  price  of  sugar  on  the  Continent  to 
a#.  and  6#.  per  lb.    The  refined  sugar  was  packed  in  small 
boxes  made  in  England,  and  capable  of  containing  about 
two  cwts.,  so  as  to  admit  of  one  box  being  slung  on  each 
tide  of  a  hone  or  mule  for  the  overland  journey.    (Tooke*s 
HisL  Prices,  i.  310.)   The  slave-trade  may  be  mentioned  as 
another  instance  of  the  impossibility  of  putting  a  stop  to 
any  traffic  which  is  a  source  of  great  profit  The  slave-traders 
of  the  Havanna  gave  from  35  to  40  per  cent,  as  a  premium 
of  insurance  on  their  African  risks;  but  at  this  rate  the 
assurance  companies  did  not  realise  a  profit,  though  they 
sustained  no  serious  loss.     This  proves  that  nearly  two  out 
of  every  three  adventures  are  successiul ;  and.as  one  out  of 
three  would  at  least  have  covered  all  loss,  the  differenee 
makes  a  profit  of  at  least  cent  per  cent,  to  the  slave-dealer. 
Until  this  profit  be  reduced,  the  slave-trade  cannot  be  efiec- 
tually  suppressed*     (Tumbuirs  Cuba,  1840.)    Whenever 
dutiea  exceed  30  per  cent  ad  valorem*  it  is  impossible  to  pre- 
vent a  contraband  trade. 

We  have  only  to  examine  the  tariff  of  any  country  to 
know  if  smnggling  is  practised ;   and  if  a  bad  system  of 
cpmnaercial  policy  has  been  long  pursued,  there  the  smug- 
gler will  be  found.    The  conir<&<mditta  of  Spain  figures  in 
oovelft  and  tales  of  adventure.    In  no  country  is  the  illicit 
U9dm  so  general  and  extensive.    The  exporU  to  Gibraltar 
from  England  considerably  exoeed  a  million  sterling  per 
inn  urn,  and  a  very  large  proportion  of  British  gpods  is  in- 
troduced by  smugglers  into  the  interior.    Mr.  Porter  states 
{Progress  qf  the  Nation,  ii  111)  that  nearly  the  whole  of 
the  tobacco  imported  into  Gibraltar,  amounting  to  horn  6  to 
8  million  lbs,  per  annum,  is  subaequently  smuggled  into 
Spain,  where  the  article  is  one  of  the  royal  monopoiiea.   On 
the  French  frontier  the  illicit  trade  is  equally  active. 

The  Tieinity  of  France  and  England,  and  the  ii\iudiciouB 
chnracte?  of  their  respective  tariffii,  have  encouraged  smug- 
%\in%  to  a  large  extent  on  both  sides  of  the  Channel. 
I.  SraoggUng  of  French  goods  into  England.  Spirits,  tea, 
tobnceo  and  silk  goods,  and  mora  particularly  brandy,  from 
the  bigh  duties  imposed  on  it  in  this  country,  constitute  the 
]Du9^  important  articles  of  the  illicit  trade.  The  toUl  ammint 
cf  duties  evaded  in  1831  by  the  smaggUng  of  French  goods 
into  the  United  Kingdom  was  animated  to  exceed  fiOO^OO^/., 


exdusive  of  tobaoeo,  *  whole  cargoes  of  which  are  aometimei 
introduced  from  the  French  bonding  waiehouses  into  Ireland.' 
{Report  on  the  Commercial  Relations  between  France  amd 
England,  by  Mr.  Poulett  Thomson  (late  Lord  Sydenham) 
and  Dr.  Bowring.)  The  duty  ou  tobacco  in  England  is 
above  900  per  cent;  and  Lord  Congieton  states  {Hnaneial 
R^orm)  that  three-fourths  of  the  tobacco  eonsumed  in  Ire- 
land is  believed  to  be  supplied  by  smugglers.  Mr.  Porter, 
of  the  Board  of  Trade,  proved  before  the  Imports  Duty 
Committee,  in  1840,  that  48  per  cent,  of  French  silks  im- 
ported into  England  paid  no  duty  whatever ;  and  that  the 
loss  to  the  revenue  in  twelve  years,  from  )8i7  to  1838, 
amounted  to  1J92,439/.  In  the  Report  just  quoted,  the  loss 
to  the  revenue  on  smuggled  French  brandy  was  estimated, 
in  1831,  as  considerably  exeeediag  500,000/.  a  year.  The 
duty  ia  22«.  6d,  per  gallon,  and  the  smuggled  brandy 'is  usu- 
ally 33  per  cant  above  proof,  the  proof  being  22.  Dunkirk, 
Calais,  Boulogne,  Fecamp,  and  Cherbourg  are  the  head- 
quarters of  ue  French  smugglers,  who  in  the  northern 
parts  of  France  are  chiefly  Flemings,  and  in  the  Channel 
ports  Normans.  The  landing  is  usually  effected  during 
dark  nights  on  the  eoeats  of  Kent  and  Sussex,  or  farther 
to  the  west  aa  may  best  suit  their  purpose.  The  uiemittm 
on  the  illicit  introduction  of  French  goods  into  England  waa, 
in  1831,  for  gold  trinkets,  from  6  to  10  per  cent;  silver, 
10  to  12 ;  silk  goods  and  ribands,  22  to  25  per  cent ;  tea,  50 
per  cent. ;  and  apirits  80  per  cent  2.  Smuggling  English 
goods  into  France.  The  extensive  land  frontier  of  France, 
and  the  ofiices  fiir  collecting  the  oclrot  duties  in  inland 
towns,  give  rise  to  some  peculiarities  in  the  smuggling-trade 
in  France.  It  is  not  sufficient  to  land  merchandise  on  the 
coast  as  in  England,  but  it  has  to  pass  the  local  custom- 
houses at  the  barriers  of  the  large  towns.  This  adds  greatly 
to  the  difficulty  and  expenses  of  smuggling.  It  is  stated  that 
in  1831  the  premium  on  landing  English  woollens  on  the 
French  coast  was  55  per  cent. ;  at  the  barriers  of  Paris  63  per 
eent. ;  and  within  thewaUs  10  percent  additional ;  making  in 
all  73  per  cent;  the  premium  on  cotton  goods  being  65  per 
cent  English  goods  are  chiefly  introducted  by  the  Belgian 
frontier,  and  the  smugglers  have  their  depdts  at  Cambray, 
StQuentin,  Ypres,  Tournay,  Mens,  and  other  towns  in  the 
adjacent  departments.  In  the  Report  of  1831,  alreadv 
quoted,  it  ia  atated  that  in  that  vear  the  amount  of  British 
goods  smuggled  into  France  by  this  frontier  exceeded 
2,000,000i.  in  value ;  but  if  the  porta  on  the  Channel  were 
included  (of  which  no  estimate  is  given),  this  amount  would 
be  greatly  increased.  Cotton-twist  is  the  most  important 
article  in  the  illicit  trade.  Cotton-yams,  when  onee  lodged 
in  the  manufacturer's  warehouse,  cannot  be  seized,  and  in 
consequence  of  the  article  being  essential  to  the  progress  of 
manufiicturinff  industry  in  France,  the  government  instead 
of  reducing  the  duty,  in  some  degree  connives  at  its  illicit 
introduction.  Bobbin- net  is  extensively  smuggled,  also 
<|uiltin^8,  cambric,  and  muslins;  and  tobacco  is  clandes- 
tinely mtioduoed  both  by  sea  and  land,  the  price  of  the 
inferior  article  produeed  under  the  royal  monopoly  beine 
from  300  to  400  per  cent  above  the  English  and  Dutch 
bonded  prices.  The  smuggled  tobacco  finds  its  vray  to  a 
great  distance  in  the  interior :  at  two  or  three  lea«^ues  dis- 
tance from  the  frontier  it  is  80  or  90  per  cent,  above  the 
foreign  prices,  while  at  Amiens  and  in  the  inland  towns  it 
ia  150  per  cent  above  the  foreign  price.  A  considerable 
quantity  of  fine  cutlery  is  also  smuggled.  Smuggled  sugar, 
coifee,  and  oUier  bulky  articles  are  consumed  m  the  dis- 
tricts ad)acent  to  the  frontier.  The  agents  of  the  smuggling 
companies  regularly  attend  'Change.  They  eifect  insurances 
to  cover  the  risk  of  seisure*  and  make  arrangements  for  the 
conveyance  of  smuggled  goods  into  the  interior.  The 
houses  importing  these  goods  usually  run  from  one- half  to 
two-thirds  of  the  risk ;  the  rate  of  insurance  varies  consider- 
ably in  the  different  custom-house  districts ;  and  the  goods 
are  valued  at  from  one-half  to  two-thirds  of  the  cost  price. 
On  the  Belgian  north-eastern  and  eastern  frontier  dogs  are 
trained  to  convey  smuggled  goods  into  France.  They  are 
of  a  large  sixe,  and  carry  from  22  to  26  lbs.  each  of  to- 
bacco and  colonial  produce,  and  sometimes  cotton- twist  and 
manufactured  goods.  A  single  dog  has  been  seised  convey- 
ing goods  worth  from  20/.  to  nearly  60/.  These  dogs  are 
conducted  across  the  frontier  in  packs,  are  kept  without  food 
many  hours,  then  beaten,  and  at  night-fkll  their  load  is 
fixed  upon  them,  when  they  start  for  their  destination, 
which  is  usuallv  two  or  three  leagues  on  the  other  side  of 
the  frontier.     On  their  arrival  they  are  well  fed.    From 
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Tlie  mtvra  of  the  frontier  by  wbiefa  a  eoontry  is  bomiied 
aeCBSMruy  ewKxriaKB  cgaatdBnoiB  mduenee  oa  lzms  charae- 
ur  of  uo  QutC    It  tpooldv  for  csuinpio;  be  neanv  aeoovuite 
to  pceveot  the  flniKnciin^  of  Bnusn  zoofia  into  the  Cnired 
g^aT4^  on  the  Ceoaduui  rrontier  if  (lie  dutaes  'in  oDptirt^-    Sm^^naeuxA 
tioa  vem  eieeMive.    Tliia  eoiuuientioD   be*  iiutuceii  tne    m  -xrim^uR 
legialecare  of  Texas  to  caioe  the  pabbe  rerenoe  oy  direct    irr.wi  tmr' 
texatum,  and  the  importa&oa  of  merehandup  la  ebai^g^d     aamnerit  t. 
with  very  trdinc  dutieor  HervL, :.   i 


:r  Tfifsar  ran-t  Vfri»r  Mi^tte.  fnm  of  the  Ionian 
'•fiTTft.  1341  i«k:  'apvv'v*^  V  fie  omnuMi  romaat  of  tl.r 
TT*^—  ♦*iTr"^j  ««•  nmiow:  :Trt  'he  '-otiteHoBacy.  Tli:> 
ia[.«m  '«••••■.  r  ^rsv^'-i  ?««  v  -oiiie  iui'puaarf  fo  ha%o 
ue  *im*--i»ri»  c  .iv.mrt'-  inrt  .n  iia  vtcmxty,  on 
vw.\^  ir  i^  .:*>  -r;»r  ^ff^tea.  'here  «aa  a  grotto  in 
v^nea  Hnacr  «ia  a«.i     i    av^  -rsmcnied  oia  twwiina     Ttu* 

:r-nit     f    :*:«   ran*: ..in,  and  endeavouret] 

r.^    *.'*tan   ij.-.^  SadTattea  took  and  uv 

vTJt    ".At  **iiir«a   'be  .nhabitanta  amon;;  a 

r.  -  tj»  •tiKer;r.r>artuioci.  ■  Sirab^xiT^  ^  64<>  : 

in   toA  >tax*  'Sier   resBamed,  acconim^  i<i 

rabudt  Viwi 


la  1 9*22  the  eoH  of  pmentin^  wmatss^in^  in  KAs^aod  was  '  Scnho  4ir  i4Hi  -ivanL  uter  vrnm  'tie  ^own 
aaofOHHiB.    TbePreeenDve  S^viee  and  the  Gnat  Bloefcade    greaC  falendour  ir  Aut:«!>nia  ira  Lystmarhwai  or,  arron!- 
were  ofi|auied  ft>r  tou  purpose,  and  were  aided  by  a  fleet  of    :nt;  'o  Pxaaaniaa    *ni.  ;.  ^  .  i.  ui'i  plinT  ' r.  31 )»  by  Ali-xan- 
fifty-two  lemnoe  emuera.    in  Iri'Iand  Ir23  there  ware  t  fii»r  rhe  G^'oat.    Fm  lew own  .iow«*T«*r -area  iiatadiad.Vj :•: 
captured  oo  the  Eogliah  eoaaC  Si  vetaela  and  38o  boata  en-    fir.m  :he  «iTe  if' j^a  ^terma.  ino  T'20  stadia  from  £ph«^  .», 
ga^ed  la  flnia<z:;;liiit^     Far  the  half-year  end. ng  Apr.l,  l^-i.%  *  and  wia  B'jausi    m   :he  sorth  bank  ^if  the  rirer  M«.  >^. 
the  eiMtof  this  department  of  the  pubtie  lemee  amounted  to    eo^er-nir  'lie  iiain  is  rar  ia  *lie  -iea.  and  orcnpying  aU«>  t 
127,1  ^L,  and  the  feizurea  were  ▼aloed  at  67,000^.     The    part  if  a  mil  -vmm  ?'inr  -^ils  Sfaatinia.     It  araa  adorr>o. 
Coaat  Btoekade  conautad  of  1 500  offioen  and  aeamen  of  the    with  aewsai  aasniilcpni  iuil<i.ii^  amung  wfaieh  the  Hut.    - 
royai  oaTy.  wbo  were  employed  on  ^bore  ander  the  orders  of    reom  waa  a  joiians  'Studins  surrounded  by  colowDadr*. . 
the  Adairaity ;  and  the  Coaat  Guard  waa  ander  tbe  auinonty  }  mntunine  a  mnnie  and  a  «tatue  of  Homer.     Tbe  ttrc  :  ^ 
of  (be  Board  of  Cuatoma.    In   H32  apwaria  of  li  1,000/.  •  were  paved  with  »ane,  ind  buiit  at  ni^  angica  to  on**    ; 
had  been  expended  in  bu.Uiini^  cottages  for  tbe  officers  and    other:  but  as  no  «wers  were  oonstructed  to  carry  «.(r  ..  ' 
Wken  of  tbe  Coast  Guard  m  Kent  and  Susaea.  Lord  Conele-  ,  water  and  ilth,  nie  Afreets  were  very  dirty,   aapcciali^  : 
ton  eatmiated  tbe  total  annual  cost  of  protecting  tbe  rerenne    rainy   weather.      But  nutwitfaatanding  this,  the    aty  u  .• 
in  1431  at  from  TOO.OOu/    to  800,000/.     For  several  years    <}r  soon    became  the   inest  and  laigest    m    Asia   M  r    - 
frequent  conflicts  took,  place  between  the  officers  iji  the  t  (Strab^  xiv^  p.  'i46  :  Yunn.  Oxan^  n.  5.)      When    .\-.. 
revenue  and  smu^;^iera,  the  latter  being  generally  aided  by  ,  M.nor  fell  Jito  the  oanda  -if  the  Rnmatia.  Smyrna  h*^-^-:  • 
the  country-people.     In  1 430  there  were  1 16  peraona  undor  >  the  aeatof  a  conventus^undicns  •  PJiu.  ▼.  31 ),  and  ftocr  2  * 
confinement  in  England,  and  64  serving  in  the  navy  aa  a 
penally  for  smu^t^rimg  ofTences.     The  counties  on  the  Scot- 
ti«h  burder  were  at  one  penod  rapidly  becoming  demoral' 
ized  by  smugzlmg*  tbe  duties  on  spinis  being  much  higher 
in  England  tnan  m  Scotland.     In  two  years  163  mfbrma- 


as  a  commercial  ruwn.     It  received  variona  granta  aci  j  r: 
leges  from  the  R*imans  is  rewards  for  the  pert  it  tock  r 
wars  wuh  Aatiochna  and  Hithndates.  aa  nwy  be  seen  f- 
ieveral  pasaaeea  m  Livy  and  Pnlybiua.    Trebomns.  i  r<. 
Cesar's  muraerera*  was  besieged  in   Smyrna  by  I>o!a,.H 
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tions  were  laid  m  the   counties  of  Nonhumberland  and  :  who  took  the  city,  and  destroyed  a  great  part  of  tt.  (S: 
Camber  land  for  srouggliag  spirits.    The  duues  betng  re-  '  Cic,  Pfirtp^zL,  L*     Bucja  in  that  most  baautifbl  ert^: 
duccd  more  nearly  to  an  equality,  these  eviU  ceased  on  the  ;  even  tbe  nearrest  caiamKies  are  soon  cot  over*  aa  Sm\ : 
border;  and  the  quantity  of  soints  <!harged  with  duty  m     ^oon   recovered  inU  fluunshed  as  before.     In  the  re.^r 
Scotland  rose  from  24  nn'.i.on  gail  'ns  :n  l4*i-i,  to  nearly  six  [  Tiber.us  ic  received   the  honourable  distinction  of  U 
milLon  gal.ons  m  liil».     Tne  reduct.on  of  tbe  duties  on     aitowd  ro  erert  a  lempie  to  the  emperor.  (Tacit.,  ^vt na ' , 
silks,   tea,   and   Bnusb   spinis  has  done  more   to  repress     56.)     ChrM::anitv  was  «aHy  established  here,  ribaHy  o«. 
smuggling  than  all  tbe  effi^rts  of  tbe  revenue  officers  aided     to  the  zeal  ot'  Pily<.*am.  who  is  said  to  have  been  tbe  :':- 
by  a  Urge  armed  force.    In  H41  tbe  number  of  persons  '  bi:»hop  of  Smyrna,  and  to  have  suffieied  amrtyrdom  t:  I'- 
ander  cooflnement  m  England  for  oflences  against  the  Cue- .  <  Iren.,  LL  3.  -v.  p.  ir6.)      Tbe    whole    Beigbbonrfaixtfi    c 
toms  laws  was  65,  all  for  periijds  ander  six  mooiiis,  with  ,  Smyrna  appears  .n  early  rimesv  as  at  piesenC,  to  hate  bt-*-- 
two  exceptions;  and  in  Ireland  there  were  none  under  con-     subject  to  trequenc  earthquakes;  bat  that  wbicb  ocebn-i 
finement.  *  n.    ir^   visited  the  city  most  leverely,  and  ebanpfr<i 

Tbe  direct  cost  incurred  for  the  protection  of  the  ens-  ;  into  a  heap  of  rums^  but  it  was  restored  by  tbe  ecn;<^-r- 
toma  revenue  waa  aa  follows  in    H40: — Harbour  vesaeLi,  ;  Marcua  Aureiius.    [AaisriDCs :  j£ttus.]     Befofw  the  lut^ 
72^0/.;    Cruisers,     1H,543/. ;    Preventive    Water- Guard,  |  duct  ton  of  ClinHtiamty  the  Smyrnieana  worshipped  chu  H 
340,4 7 i/.;    Land  Goard,    19.662/.:    total,  494,930/.      The  I  the  heroine  Smyrna,  Nemesis*  Homer,  and  the  mother  • 
Board  of  Excise  employs  eraisera  for  the  protection    of    the  g«xia,  whose  temple  stood  near  thesea-eoest,  atMi  a).  - 
tbe  levenae  collected  under  its  authority,  the  cost  of  which  .  head  was  repre^nted  upon  several  of  fbetr  eoina^  as  m  \l^ 
amounted   to  545^/.  in   lii40;  and  also  a  force  in  Ireiand  1  which  is  given  b«ilow.     (EckheU  Docir.  Aaai,,  iL  637,  &r.  > 
called  the  Revenue  Police,  whose  maintenance  in  the  above  |      Duncg  the  Eastern  empire  Smyrna  again  experientr 
year  cost  42,005/.     The  total  charge  for  collecting  and    several  ^Tere  vicissituciek  Towards  tbe  cloae  of  tbe  eleve 
protecting  the  customs  and  excise  revenues  of  tbe  United  ,  <entury  it  fed  mio  the  bands  of  Taachas»  a  Turkish  pira!-* 
Kingdom  was  2,309,6  U/.;  namely,  1,286,353/.,  or  5/.  8#>^^.  ;  and  was  nearly  destroyed  by  a  Greek  fleet  under  John  I>i:<-£< 
percent,  for  the  customs;  and  1.023,25%/..  or  6/.  10«.  1  If^.  ,  It  was  re<(tored  by  the  emperor  Comnenua^  hot  soon  aAer  V 
per  cent,  for  the  excise.    In  I>ii35  tbe  nnmber  of  persons  '  into  the  hands  of  the  Genoese,  who  continued  in  po$«e«>> 
employed  in  tbe  department  of  tbe  customs  was  1 1,600 ;  and  ^  of  it  until  tbe  year  1364.     In  140*2  it^was  taken  by  Tarocr 


in  the  excise  6072.  Tbe  present  Acta  relating  to  smus^^l  n^ 
are  3  and  4  Wm.  IV.,  c  53,  and  4  and  5  Wm.  IV.,  c.  13. 

SMUT.    [UaxDo] 

SMYRNA,  one  of  the  mo4tantient  Greek  cuies  in  Asia 
Minor.  There  was  an  Old  Smyrna  (if  waXatA  l^fLVfiva)  and 
NVw  Smyrna.  The  old  towri  lay  on  tl>e  northeast  side  of 
the  Herrnttan  Gulf,  which  is  <ioinetimea  called  the  Gulf  of 
Smyrna.  Acdrding  to  lome  traditions  it  was  originally  an 
iE^/lian  colony,  and  was  afterwards  taken  posjiession  of  by 
some  Ionian  exiles  of  Colophon.  (Herod.,  i.  16,  149.)  An- 
other account  describes  it  as  an  Ionian  colony  of  Epbesus, 
where  a  part  of  the  old  town  is  aaid  to  have  borne  the  name 
of  Smyrna  from  an  Amazon  of  the  same  name.  Afterwards 
howeter  tbe  Rph«;sian  c/ilonitts  are  said  to  have  been  ex- 
pf>iled  by  the  ifiolians.  and  to  have  fled  to  Colophon,  whence 
a  short  tima  after  tbcy  returned,  and  recovered  their  original 
home.  (Sirab.,  xtv.,  p.  633»  tte.)  This  latter  account  is  not 
**rt\y  in  Itself  tbe  more  probable,  but  also  containa  tbe  ele- 
mrnfs  out  of  which  tlia  oilier  may  bare  arisen.  (See 
Thirlwairs  //iff  qf  Greece,  iUp  p.  93,  in  a  note  added  to 


lane,  and  suffer^  very  severely.  Tbe  eooqueror  crec'»  . 
within  its  wal.s  a  tower  constructed  of  stones  and  of  t  t 
heads  of  bts  enemies.  Soon  after  tt  came  under  the  d<  n..- 
nion  of  theTnrks,  under  whom  it  has  always  been  the  id  -^t 
flourishing  city  of  the  Levant,  notwithstanding  it  bas  f:c- 
quently  been  visited  by  earthquakes,  flies,  and  tbe  pla::;c. 

Smyrna,  which  the  Turks  cmll  lamir,  is  thus  one  of  r  .• 
very  few  antient  cities  which  have  survived  to  oar  tiirit.* 
At  present  it  is  tbe  most  important  city  of  Asia  Minor,  an 
the  centre  of  tbe  Levant  trade.  Of  ber  antient  buildinc* 
however  only  very  few  traces  remain.  It  rises  in  tbe  (•.  r-. 
of  an  amphiibeaire  from  the  sea,  and  upon  the  bill  tber^  « 
an  antient  castle  which  forms  tbe  atadel ;  over  one  oi  t: . 
gates  there  is  a  bead  wbicb  either  tepreaents  Apollo  or  3  - 
Amazon,  and  over  another  a  Roman  eagle. 

Tbe  modem  city  of  Smyrna  ia  in  38**  25'  Ni  let.  and  :* 
9'JL.  lone^ about  210  miles  soutb^soutb-west  Arom  Const.  !.- 
tinople,  direct  distance.    Hie  situation  is  admimble,  at  1 1  • 
bottom  of  a  capacious  bay,  with  exerilent  ancborase.  si- 
10  daep  that  large  tbipt  mm  cIok  to  tbe  wbarfr.  The  t^* 
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lh«  earth  by  trieouometricat  op«ratioDs,  combined  vitU  ib« 
(.br»erved   latiiuJi»  of    tb«  iialiotu;    %ud  SituU   ba«  tb9 
honour  of  bomg   tho   fir«t  wiio  put  in  p<ac4ice  »  laetbod 
wliich  bu  ftiuro  been  aiiiio»t  al\»'a)'»  adapwd  by  tl^ow  who 
bavo  undertaken  that  great  geod«tt,cal  problem.    Ue  nueii- 
tured  a  biue  litie  on  the  around,  aod  ob>erved  with  eireuUir 
instruments  the  angles  be tu con  the  ttaiione:  batbeo  hy 
computation   found  the  length  of  the  terreatrial  are  b(^ 
tweeo  Alkmaar  aad  Bergen-o^2opm»  from  wbieh  arc»  with 
the  differenpe  between  the  observed  latitudes  of  tbo^  plac«s* 
be  deduci4  the  length  of  .a  meruliooal  arc  of  one  degree. 
Tbd  method  possesses  great  ailvuiuage^  over  tUo  oUcr  pro- 
rcss  of  actually  measuring  the  wbUe  kngtb  ut  the  meri- 
dional are  with  rods,  or,  as  FerneU  in  the  beginning  uf  the 
sixteenth  centuryi  is  taid   to  have  aisrertai/icd  it,  .by  the 
number  of  revolutions  made  by  a  carriago-siWl.    The  im- 
perfection of  Ibe  iujitrumsnU  iimployed  wss  the.c^use  that 
some  tnaceuraeies  occurred  m  the  performance  uf  tlie  opon^- 
tions ;  theae  were  however  discovered  by  Sued;  and  it  is 
said  that  he  intended  to  have  given  tlus  ncce*iary  correc- 
tions in  a  second  edition  of  his  book»  but  he  did  not  live  to 
eomplete  them.  ,  ,     K 

lie  published,  in  1619,  a  wurk.  in  quarto,  entitled  '  Uo- 
scriptio  Comets  oui  ann«  tC)8  priraum  effulsit  ;*  and  two 
years  afterwards  Ins  *  CyclooictricuH.seu  de  (^iicult  Dimen- 
sions,* in  which  is  given  an  appro\tmaiion  to  thq  value  of 
the  circumfereore  oi  a  eircle  by  a  method  more  short  than 
that  of  Van  Keulen.  H is  next  >ot  k  1. 1 62-ij, called  '  Tiphys 
RalavuK.*  constitutes  a  treatise  un  navi^aiiun;  and  in  1627, 
that  IS,  after  his  death.  Ilortcnsius  of  Delfi  published  his 
*  DoctriniD  Triangulorum  Canonicm  Libri  Quatuur.*  which 
contains  the  theorems  of  plane  and  spherical  trigonometry, 
tot^etbcr  with  rules  for  the  calculation  of  sines,  tangents, 
and  secants. 

Accoidint;  to  both  Vossius  and  lluygena,  Snell  was  the 
ftrst  who  made  the  discovery  that  tf  a  ray  of  li^ht  be  inci- 
dent on  a  refracting!  surface,  and  be  pumIucihI  within  tbv 
medium,  the  parts  of  the  refracted  ray  and  of  the  pioduced 
incident  ray  intercepted  between  the  pomt  where  the  re- 
fraction lakes  place  and  any  line  pas^ug  thiouqh  them 
perpendicularly  to  the  refracting  burfaco,  haw  to  each  other 
a  constant  ratio.  This  dii^covery,  wtuch  is  said  |q  have  Lvec 
made  in  1621,  is  no  other  than  the  now  well-knoMin  law 
between  the  sines  of  the  af)t;les  of  incidence  and  rufraction, 
which  Descartes  publi-hed  m  his  *  Dioptrii*,*  in  1G37,  as  the 
result  of  his  own  rv»earche<i.  Tlie  exporimenis  by  which 
Snell  discovered  the  law  were  never  published ;  but  Uuy- 
gens  slates  that  he  had  ^ecn  the  manuM:ripi  cuntainin|!  an 
account  of  them ;  and  Vo<«sius  relates  th'il  the  heirs  of  i'ro- 
fe<iSor  Horten»ms  communicated  the  contents  of  the  manu- 
script to  DeM-artcs. .  U  .is  tlieieforu  very  probable, that 
UeM:srtes  obtamcd  the  idea  from  the  works  of  Snel],  to 
whom  Montucls,  Bo^kut,  and  mos>  of  the  £u^1is»ti  phtloko- 
phers  agree  ,in  attributing  the  honour  of  this  important 
ai^rovety. 

After  havinjt  suffered  during  several  years  from  bad 
health,  Snell  died,  October  :il»  l(r2G,  when  thirty- five  yeais 
uf  age;  his  wife  survived  him  only  cle\en  da)S|  and  both 
of  tbcm  were  buried  in  Ibe  same  grave. 

SNKTDKRS.  or  SNYDERS.  FRANCIS,  a  painter, 
btirn  at  Antwerp  in  1579,  was  a  pupil  of  Heury  van  Balen. 
and  for  a  time  followed  the  style  of  his  preceptor,  confining 
himself  to  the  representation  of  fruit,  liowecs,  and  other 
obj<^cts  of  still  life,  lie  soon  attempted  the  more  diillcutt 
tank  of  painting  animals,  in  which,  for  freedom,  truth,  and 
energy,  be  became  conttpicuous«  and  for  these  qualities 
remains  to  this  dsy,  if  not  without  a  rival,  at  least  inferior 
lo  no  giber  artist.  D*Argenvine  says  that  Sne)ders  went  to 
Italy  for  prufes«ioial  improvement,  and  that  at  Rome  he 
became  an  trdent  admirer  of  the  st)lu  of  Benedetto  Casti- 

ftiomt.  from  whos«*  pictures  he  studied  a  considerable  tune, 
hts  statement  is  folios cd  by  Kf.  PmOs  in  the  *  Bio^ranhie 
U  nils  rati  le.*  tlwugb  the  same  work  given  the  date  of  Cas 
t^^lMjue's  birth  as  KlC.  Mr.  Br>on  pro|)erly  observes  that 
tha  assertion  of  M.  D'Argvnville  is  not  rvconcdeable  with 
ahrooeloKy.  Ibr  the  Flemish  painter  was  thirty -seven  yean 
older  than  the  Genoese ;  but  bow  far  he  is  ju»tiAe<l  in  thence 
iofemng  that  8oe)i]ers  did  not  leave  the  Netherlands  is 
not  M  clesf.  During  part  of  his  csroer  lie  hved  at 
BrusaaU^  ba%ing  been  m%ited  thoro  bv  the  Archduke  A)- 
Wv  fovemor  of  the  Low  Count nes*  m  whom  ho  painted 
■otto  tff  bis  finest  works,  partKuUrly  a  sta|;hunl,  which 
waa  taot  by  tbo  archduke  to  Phdip  IIL  of  Siaio,;  who 
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was  so  charmad  with  the  present,  that  he  gave  U.e  ai:. 
commissions  for  sevcrsl   lar^e   pictures  uf  nuutiit|;»    •i' 
other  similar  compositions,  and  which,  doan  to  a  i<.« 
data,  were  in  the  old  palace  of  Buen  RaUro.     Rm.-it 
aliliough  himsoU  ominoot  as  an  animal  painter,  hcs  1  ' 
abditiw  of  Sneyders  in  such  admiration  lliat  be  fan|ucot 
entrusted  that  portion  of  his  pictures,  as  well  as  the  fc^'  t 
and  other  similar  accessories,  to  the  masterly  peocd  uf  ^  « 
brotber^ariist,  and  il  would  be  ditlicult  to  point  out  any  t  ••  i 
masters  who  havo  worked  in  oonjunction  whose  pcr£wrix»- 
ances  are  in  more  perfect  liarmoiir  ibaii  tbosa  of  th«*< 
eminent  men.    Jordaens  too  availed  hin^self  of  the  taic.    « 
of  Sneyders  in  a  similar  manner,  and  in  a  %arirtv    • 
instances  boib  Rubens  and  Jordaens  conjointly  oaerii  .  I 
the  human  figures  in  compositions  of  Sne)ders,  and  tUiv 
are  known  to  be  several  ptQiures  in.esistenre  the  juii.t  |.r  - 
ductionofthe>e  three  great  but  friendly  rivals.  Tue  wuck«  •  ( 
,  Sneyders  are  in  many  of  tlio  best  collections  ia  Eocl^i.-t. 
One  in  the  possession  of  the   Marquis  of  Wcstmni^u  r. 
in  (>ro»venor  Hou«e,  London*  representing  a  Bear  linn., 
oouiists  of  a  group  pf  two  bears  and  eleven  dogs.     T  i    « 
picture  is  stated,  in  Mr.  Vounj^'s  Catalogue  of  tb^t  r    . 
iuction,  to  have  been  painted  for  a  noble  family  in  Vt ;.«  •■. 
*  and  to  have   been  sent  to  England  about  seieniy   >t-x.« 
t  ago  and  purchased  by  the  laie  Lord  Grosvenur.     M.  l'*'.    • 
'  enumerates  nine  pictures  by  this  master  as  being  in  t  ^  •  • 
'  the  museum  of  tue  Louvre,  one  of  which  contains  the  t 
I  lions  afterwards  iutroduccd  by  Rubens  into  hia  pict 
'  the  Marriage  of  Henry  IV.     Althwu^h  the  works  of  S 
i  ders  con»i»t  principally  of  boar  and  bear  hunts.  ai»d  . 
compositions  of  animal»,  views  of  interiors  and  subject* 
still- life  are  by   no  means  uncommon,  though  it   i» 
teasonable  to  suppose  that  the  chief  number  of   t'.> 
were  execnted  soon  after  be  lad  left  the  studio  uf  \  . 
Balen.    Thqse  however  in  which  the  human  figure*   -.• 
painted  by  Rubens  or  Jordaens  ara  of  cour»e  of  a  Uier  <* 
There  is  an  a<lmirable  portrait  of  Suevlers  by  Va;.  !•«  . 
II  inch  was  in  the  Orleans  collection,  ami  is  eu;;cavcd  u* 
well-knoun  series  of  heads  after  pictures  by  that  tm 
There  are,  aecordin  {  to  Mr.  Bryan,  a  set  of  si&tevn  t-u^    « 
of  vsrio'  s  an.muls  by  Snc)ders,  executed  in  rv  ^(»trltl  1  j 
masterly  manner-    That  there  are  a  few  etching*  b%  t.    » 
we  know,  but  that  they  conniit  of  so  great  a  number  £• 
sixteen  is  very  doubtful,  /or  Baitsch  in  his  catalogue  •!  -  • 
not  mention  even  one  a^  bulonv;iu.(i  to  the  c\tv*ii»i\e  ri> .. 
t ion  at  Vienna,  nor  is  there  one  by  his  lioiid  aiu<or^  t. 
prints  formerly  bvlunKing.lo  Mr.  Shecp^lunkK  *<'d   '    • 
deposited  in  the  HriitJi  Musieum,  a  collection   cvi*fe««« 
rich  in  works,  both  with  the  graver  and  the  point,  b)  wu**-   • 
in  the  Flemish  and  Dutch  kcIiooIs,      Although  thc.e  «.-. 
very  few  etchings  by  this  eminent  painter,  there  arc  v^k.  • 
afief  his  wur>is.     He  diol  at  Antwerp,  in  the  >«rar  1'  ^r 
(lit'tffraphie  Vntver$eiie ;  Bryan's  and  PdiaD^*\iQ's  /'.  • 

SNIPE,  the  EuKlii^b  name  for  thoso  grallatori.>*.  '  .• 
which  belong  to  the  second  beciion  of  the  Scou  r«  .  . 
[\ol.  x\i.,  p.  bi],  and  foim  the  gciiu^  GW/'mo^o,  St. )  ^ 

The  Sni|)tfs  most  familiar  to  the  Knielish  s|>ortaoian  . 
ornithologist  ate  the  Cvmmon  Snipe,  the  Jack  Si  t(*.  . 
the  Solitary  Snipe:   Sabine*s  Sni^ie  (5ro/'/^<<ix  S^htm i  .•  ■/ 
very  rare  occurrence,  and  indeed  the  Solitary  Saif«»  d»   •• 
from  common. 

We  proceed  to  illustrate  this  section  bv  d«srriptff#j»  s. 
figures  of  the  Common  Snipe  and  the  botitary  at  Um 
Snipe. 

And  first  of  the  Com  moo  Snipe.  ScoicpoJt  GrnU^  4  . 
Linn..  QuUtnago  icoit/^^aamii,  Bonap. 

D^scn'piion, — Nuimal  number  of  (ail-foathora  t>ur'.«.«. 
varying  to  »ixteen  (Brehm*s  Snit  c  1.  and  twelve  t  Ok  Ucm  *.   • 
Snipe).     Upper  parts  variegated  vcty  nearl)  as  us  tl  «  "^ 
tary  Snipe;  noek  and  breast  striped  longUudioaslv . 
striped  tiansxerwly  with  white  and  blackish;  iwjii«bs  .; 
belly  and  abdomen  spotless,  pure  white:  bsso  0/  tin 
asb-colour,  tha  rs*l  brown;  feet  psle-greontafa ;  le^tn  a> 
ten  inches  and  a  half,  of  which  the  bill  moasttrea  a^wiwt 
inches  and  thrco-quartcci^ 

The  colours  of  the  plumage^  after  tha  spciof  mmbii.  s-rs 
brighter  and  morw  briltwnt  with  broiuo  ntitim^*  i 
j  aAer  tbo  autumnal  moult:  in  wmter  tha  bus 
lasliv. 

I       I onWiVs.— Pure  while;    red<lish- white;    iho 
sp.inkletl  or  blotched  wiih  while,  or  soma  pari  of  lAm  ^-  «r 
ma^e  white. 
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This  is  the  Beceacino  and  Pizxarda  of  the  Italians ;  B4- 
eauine  or  BeeoHfiou  aod  Vhevre  vofonf  9f  ll)e  Fronc^ ; 
H«tr  Scknefi/h  and  Ifim^  Ziege  of  Oiq  Qutcfc ;  WfU^rs^ep 
of  tlie  Netherlan4ofs;  4fyr  Sn^fpe  of  the  lce)aQ4er$: 
Hor^ok  of  Ibo  Swedes ;  ifo««;^(itf  of  the  ftaqe^ ;  i|pd 
ImiUqn  y  Fffnior  of  the  aotien^  British.* 

GeograpMoal  DuirihtHim.-'W.  Gould  (Birtit  of  ^w- 
rofitf)  stales,  that»  althouglf  the  contrary  has  heeu  long 
suted  hy  naturalists,  he  conceives  that  the  natural  range  of 
the  Common  Snipe  is  comparatively  limited,  and. that  (he 
onipcs  firom  India,  Africa,  and  North  America,  which  h^ve 
been  regarded  as  identical  with  our  bird,  will  he  found,  pri 
evaiqination,  to  be  specifically  distinct;  in  the  character  pf 
their  plumage,  he  observes,  they  are  indeed  soraewh&t  si- 
uiilar,  but  they  nearly  all  present  a  different  form  in  the 
feathers  of  the  tail  apd  also  a  difi'erence  of  number    Tt^e 
Prince  of  Husignano  had,  in  his  ^pecckim  PvmparativQ, 
marked  the  Nof ih  American  bird  wit|i  a  ?.  as  identical  with 
that  found  near  Rome;  and  in  his  Bird$ of  Muraj^  and 
x\nrth  America,  the  same  identify  is  recorded,  and  the  ?  is 
withdrawn.    Temminch  says  tliat  an  individual  received  by 
him  from  North  America  differs  solely  from  tho^  kilM  i» 
Europe  iii  the  colours  of  the  plumage,  which  are  some 
bhades  brighter.    He  also  slates  that  the  cpmmon  snifie 
occurs  '  jusqu'Au  Japon,'  where,  he  remarks,  the  specie  is 
exactly  the  same,  and  has  a)wtfys  fourteen  fefitjier^  in  tlie 
tail.     Mr.  Strickland  notes  it  as  abundant  in  Sntymft-     (t 
is  said  td  be  found  in  Lower  Bgypt. 

Tile  following  localities  have  been  given  us  th^  range  of 
the  common  snipe  in  Kurope  an4  A9ia :  —Russia  m\^  Siberia, 
from  Scona  to  Lapland,  Norway,  Sweden,  Denmarht  F^roe 
Inlands,  Iceland  and  Greenland,  Qermany,  Hollana,  British 
Islands,  France,  Spain,  Provence,  Switi^erland,  Italy,  Hun- 
gary, and  lUyria. 

Fbod,  HaUU,  Nest,  4^. — Marshes,  mqist  meadows,  and, 
in  frosty  weather,  the  edges  of  rushy  rills,  are  the  haunts  of 
the  snipe.  In  such  situations  they  have  been  seen  pushing 
their  bills,  by  means  of  repealed  thrusts,  quite  up  to  the 
base  in  the  mud,  drawing  them  back  with  great  quickness, 
and  shifting  their  grounu  every  now  and  then.  Their  food 
consists  of  such  Worms,  insects,  and  small  mollusks  as 
haunt  such  miry  places,  and  they  have  been  shot  in  the  act 
of  feeding  on  leeches. 

The  bill  of  a  fresh  snipe  presents  above,  ft  \he  end,  and 
f  >r  some  way  up,  a  dim^^leo  appearance,  somewhat  resem- 
bling the  depfessiuns  on  a  woinafi'a  thitnhle:  these  little 
CtilU,  whidi  are  continued  into  the  bunes  of  the  upper 
mandible,  are  supplied  by  portions  from  (wo  branches  of  the 
fifih  pair  of  nerves*    Thus  this  nensitive  probe  enables  the 
bird  to  ascertain  the  pi'esende  of  its  prey,  and  to  capture  it 
securely,  though  hidden  from  its  sight.    The  nest,  which  is 
rude  and  inartificial,  being  a  mere  depression  in  (he  ground 
under  or  upon  a  tnft  of  grass  or  rnshes,  scantily  lined  with 
dry  grass  or  herbage,  ba<  been  found  among  long  grass  by 
the  side  of  small  lochs,  amid  the  fong  heather  on  the  sides 
of  hills,  and  in  fens  among  rushes.'  The  eggs,  generally 
f  iur  in  number,  are  pat^yellowish  or  greenish- white,  with 
rather  elon^^ated  spots  of  two  or  three  sliades  of  brown  on 
the  big  end.    They  are  large,  being  about  one  inch  six 
lines  in  length,  and  one  inch  one  line  in  breadth.    Sir 
Humphry  Davy,  who  came  upon  the  nests  of  ten  or  twelve 
couple,  in  the  heather  surrounding  a  small  lake  in  the 
uland  of  Hoy  in  the  Orkneys,  where  he  was  groiwe-shoot- 
ing  in  August,  1817.  found  usually  two  young  ones  in  finest, 
though  be  had  seen  three.    He  describes  the  parent  birds  a^ 
being  exceedingly  attached  to  their  Toqng.  and  tt^g  ihi^  if 
any  one  appraich  their  nest,  they  make  a  )ou4  |in4  ^rum*' 
ming  noiae  above  the  head  of  the  intruder,  aa  if  to  divert  bis 
attention.    In  the  British  Islands  they  have  been  ]inowil 
to  breed  also  in  Dorsetshire,  in  the  New  Forest,  in  Cam- 
bridgeshixe.  in  Norfolk,  in  Seotlimdi  in  Wales  (on  a  marshy 
bill  in  tha  neighbottrhood  of  Coytrabdn,  near  Hridgdnd  in 
6lanioc^anflhire),and  in  Ireland,    tfr.  Selby  obeerves,  that* 
in  additwo  to  our  native  snip^  great*  flights  oome  annually 
from  Norway  and  other  northern  parts  of  Europe ;  and  that 
in  Nofthumbevland  they  arrive  in  the  greatest  nnmbers  in 
the  banning  of  November.    He  remarks  what  most  snipe- 
shooters  have  noticed,  that  they  seldom  remain  long  in  one 
aituatioo,  but  move  ftom  place  to  place ;  so  that  the  sports- 
man who  has  ei^oyed  excellent  snipe-ahooting  one  day^  may 
find  the  «me  spots  entirely  deserted  on  the  following. 
'Towards  the  end  of  March  or  beginning  of  April,'  says 

9  OfacAlB  tte  uU«nt  Briliab  Bune  fisr  the  Jack  Snipe. 


Mr.  Selby  in  continuation,  '  snipes,  having  perfected  their 
spn^mer  pr  quptjsl  plHi%ge,  select  apprppriate  places  for 
ni4i^<^tion,  ^;;d  \he  roue  t^irq  commences  his  calls  of  inl 
yitatipa  for  a*  fuate.'  T'p^  ^f^  always  uttered  upon  the 
vif}g»  afld  consist  of  a  piRjng;  or  cljcjting  ppte,  often  repeated 
^n4  accompanied  a(  intervfls  ^,j  a  humming  or  bleatipg 
npjse,  not '  unUk'e  that  or  ^  goat/  whence  probably  (ts 
Frenph  naines  of  Chcvre  volant  iini  Chbvrelte  volant^, 
'apparently  produced  by  the  aciioh  of  the  wings,  as  the 
biro,  wheneyer  this  sound  is  emitted,  is  observed  todescen^ 
with  great  yelocily,  and  wit|t  a  trembling  motion  of  the 
pinions.  At  this  season  it  soars  to  an  immense  height,  re- 
maiMing  long  upon  the  wing;  and  its  notes  may  frequently 
be  heard  when  the  ^ird  itself  is  far  beyond  the  reach  of 
sjg|it.  IfhesG  ^igb^s  af-e  performed  at  intepals  during  tjie' 
(lay,  biit  paore  comniQuIy  towards  the  evening,  ancl  iire  cuii- 
tfnued  dufjng  ^\ie  whijle  time  tjiat  the  female  is  engaged  in 

incHhVMmi-'  •     . 

IJtilitu  to  Man. — Few  birds  are  better  than  a/r£«A  snipe. 

Tap  q!4  HH^^f^iji  says— 


*  Lejbecassean  est  de  fort  boo  manger. 

;iiU 


Puquul  In  chair  resuetlle  rjippui 
II  e>l  oys«m  p«s8.iffer  et  petU : 
£t  par  aoD  gon^t  Cut  de^  viae  bien  joser.* 

'  Snypes'  were  among  the  birds  admitted  to  the  earl  of 
North umberland'i  table '(//oti^Ao^,  151 2%*  sfnd'Mrere  then 
charged  at  3rf.  a* dozen.  •  '  •    ' 


Head  and  Foot  of  the  Coramon  Snipe. 

The  SoUtary,  Double,  or  Great  Smpe,  Scohpax  mK^er 
iGallinagv  major^  Bonap.),  is  a  much  larger  bird. 

Desae^Uon. — ^Tail  composed  of  sixteen  feathers ;  mid- 
rib of  the  flrst  quill  whitish.  The  bhiok  of  the  top  of  the 
head  divided  by  a  band  of  yellowish  white ;  eyebrows  of  that 
colour;  upper  parts  variegated  with  blachand  bright  rusty, 
the  lastrnamed  colour  disposed  longitudinally ;  lower  parts 
whitish  ruaty;  belly  and  sides  striped  with  black  bands; 
hill  inclining  to  reddish,  brown  at  the  poini ;  feet  greenish 
ash.  (Tentm.) 

Mr.  Yarrell  gives  a  mnch  more  elaborate  description,  and 
as  it  is  very  correct,  and  the  bird  is  not  oomtaon,  we  here 
lay  it  before  our  readers  :— 

*  The  beak  dark-brown  at  the  end,  pile  yellow-brown  at 
the  base ;  ivides  dark-brown ;  from  the  base  of  the  beak  to 
the  eye,  a  dark- brown  streak ;  over  that,  over  the  eye  and  the 
ear-cc)verts,  a  streak  0f  pale-brown ;  forehead  and  top  of  the 
head  rich  dark-brown,  divided  along  the  middle  line  from 
before  backwards  by  a  pale-brown  stripe ;  neck  all  round 
pale-brown,  the  centre  of  each  feather  darker  browfi;  inter* 
scapulars,  scapulars,  and  back,  rich  brownish-black,  with 
Central  lines  and  broad  margins  of  rich  hnff  or  fawn  colour ; 
lesser  wing-coverts  nearly  black,  the  upper  series  tipped 
with  pale-brown,  the  lower  series  tipped  with  white ;  great 
coverts  black,  tipped  with  white;  primary  quiU-feathers 
dull  greyish- blaok,  with  white  shafts;  lecondariea  dull 
black,  tipped  with  white;  tertials  black,  barred  and  streaked 
with  pale  brown ;  rump  very  dark-brown,  edged  with  pale 
brown;  upper  tail-coverts  pale  yellow-brown,  varied  with 
dark-brown;  tail-feathers  aixteeo,  the  four  on  each  out* 
side  nearly  all  white,  the  others  rich  brownish-black  over 

Ya 
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IhTce-fburlhit  of  ihefr  length  from  Iha  base,  iben  a  pfttch 
of  cboslliul,  bouiidi;d  by  a  circle  of  black,  and  tippud  wilb 
wbilo;  cUiii  pule  yellDV-browa ;  breait  aad  side*  of  Ibe 
body  with  baif-cireular  banda  of  bniwnisb -black  on  pale- 
brown;  belly  and  venl  pale  brownish- white ;  lega  nnd  lo«« 
^raonbh-browni  ibe  claws  black.  The  \cg%  and  Iocs  are  sub' 
jMt  to  some  variatiuii  in  colour.  I  bave  seen  Ibem  in  fresh- 
killed  birds  of  a  livid-green,  and  even  uf  a  light-drab  colour. 
The  whole  IcLiglh  about  twelve  incliBs.  From  Ibu  carpal 
joint  to  tliii  iind  or  the  UrsI  i|ui|]-ft.-ailicr.  which  ii  the  lou|;est 
in  the  wing.  Ave  Inches  aiiA  a  half.  The  weight  from  seven 
to  nine  ouncea,  du|ieii[Un)C  on  age  and  sex.  The  remales 
larger  than  the  niulus.  The  moles  aie  lighter  in  colour 
above  and  below  the  dark  stripe  behind  Ina  base  of  lb 
beak,  like  the  woodcock ;  and  the  breast  is  less  covered  wit 
the  dark  balf-circular  markings:  the  while  spoil  at  the  ends 
of  lbs  wing-coverts  are  rather  lariier,  and  more  conspicuous 
Irom  their  purer  while  colour.  Young  birds  in  their  flrst 
Bulumn  have  short  beaks,  and  fewer,  if  any,  white  outside 
tail- feathers ;  these  ate  probably  ohlained  at  their  ' 
moutt,  aa  this  species  is  soraeliines  de^^ribed  a»  being 
oulauy  white  outer  tail-feathers,  and  at  others  wilb  as  many 
as  Bve  on  each  oulside.' 

This  is  the  Orande  or  Double  Bteataat  of  the  French  ) 
JBeceacino  maggiore,  Piszardone,  and  Croccolone  of  the 
Italians;  Milletscknep/e  and  Doppeltchnspfe  of  the  Ger- 
mans 1  Ihehnep  of  the  Nctherlauders ;  Greul  Snipe,  Double 
Snipe,  and  Soltlartf  Snipe  of  the  modem  British ;  and  Ytnid 
of  llie  anlient  British. 

Geographical  Ditiribution. — Head -qua  rteri,  tho  north 
of  Burope.  Norway,  where  specimens  transmitted  to  the 
Zoolojfical  Sociely  of  London  were  shot  by  Sir  Humphry 
Davy,  Sweden,  Germany,  Holland,  France,  Italy,  Sivitrer- 
land.  the  borders  uf  Asia,  Treliiiond,  the  neighbourhood  of 
the  Caucasus. 

In  the  British  Islands  Ibe  bird  lias  been  killed  in  Lnnca 
shire  (the  specimen  from  which  Punnant  lirst  described  it 
and  which  was  preserved  in  the  Leverian  Museum),  em 
has  been  noticed  as  not  uncommon  in  Norfolk.  Mr.  Yar 
rell  says,  'Their  course,  both  in  the  spring  end  autumn  (a 

been  generally  shot  in  tbiscouulryl 

Iby  to  be  generally  to  iha  east  of  tin 
lb  Islands ;  and  I  may  mention,  ' 


1,  that  I  a 


B«  in  Ireland,  and 
eastern  counties.' 
Is  plain  that  the 
)  theprincipalily, 
'  1  (bat  locality 
(lale  in  Sop- 
specimen,  killed 


which  period  they  hav 

is  considered  by  Mr.  8 

longitude  of  (he  Bf' 

roboration  of  Ibis 

one  record  of  the 

in  England  they  are  moat  frequent  in  lh< 

From  ihe  Welsh  name  above  noticed,  i1 

bird  has  been  not  unfiequenlly  observed 

though  pubhshed  instances  of  iis  oc 

do  nol  ujipvar  to  be  known.     Whit: 

lember.  1841)  a  friend  has  sent  us 

on  the  marshy  hill  near  CoyimhSn,  above  alluded  to. 

WHS  llushod  from  a  dry  hedge-row  (llie  boundary  to  a  Met 

Sold),  inio  which  it  had  been  marked  by  the  keeper,  ami 

was  shot  by  our  friend's  companion.    The  bird  uttered  no 

cry  in  rising,  and  its  flight  was  very  heavy,  more  like  that 

of  a  woodcock  than  a  snipe.     Several  common  snipes  were 

fbund  in  ihe  fleld,  one  not  mora  than  Bfty  yards  from  the 

pIsDO  where  the  soliiary  iiiipo  was  put  up.     The  keeper 

stated  that  Ihe  Inller  kept  in  a  porfecily  dry  part  of  the  hill, 

not  near  any  other  birds ;  and  it  was  considureil  probable 

that  it  had  been  there  all  the  summer,  as  it  was  in  good 

c»ndltton,  and  no  foreigners  of  the  common  kind  had  yet 

arrived  in  the  low  grounds,  where  they  are  very  numerous 

late  in  the  year.    But  it  should  he  remembered  that  the 

bird  was  killed  at  a  period  when  it  most  commonly  occur* 

0*  a  visiter  fo  this  country. 

FomA  Habit*,  Nidification,  .^■c.  — Sir  Humphry  Daw. 
who  notices  the  fact  of  this  snipes  breeding  in  the  great 
royal  decoy  or  marsh-preserve  near  Hanover,  says  that  they 
require  siililude  and  perfect  quiol.und  Ibat,  their  food  being 
peculiar,  they  rui|uiro  a  great  exient  of  marshy  meadow. 
They  feed  on  the  larvm  of  Tiputa  (commonly  called 
Fallier  Long-legs),  or  Longeiierous  flies;  and  their  stomach, 
the  same  author  tcUa  us.  is  ihu  ihinnest  among  tho  Scnl'ipax 
tribe.  Hr.  Lloyd  always  found  this  bird  singly,  or  at  most 
in  pairs,  near  Gothenburg,  where  they  were  hy  no  means 
pleuliful.  and  he  slates  (hat  tiiey  are  so  fat  in  the  autumn, 
as  ipimrelilly  to  be  hardly  able  to  fly  ;  indeed,  ho  runiarks 
thai,  if  flushed,  they  usually  proceed  but  asliort  distance  be- 
fbro  they  settle  again.  Their  flight,  he  adds,  is  heavy  and 
ateady.  and  they  present  the  easiest  mark  possible,  llic 
umu  spoiling  traveller  quotes  Mr.  GrcilT  ('  rOtiic  Ilofja^- 
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mutaro'),  who  remarks  that  this  species  is  a  binl  of  )  jc 
sage,  and  amongst  those  which  arrive  the  latest;  and  tli«i  m 
Iheendof  July,  when  tho  meadows  are  mowed,  sliooling  ilii  \:\ 
commences  and  continues  till  tawanli  the  end  of  KeplL-iiii'i  > 
The  pointer  is  the  dug  selected  to  accompany  the  a^rtimiao 
and  Mr,  Greiflf  speaks  of  the  sport  with  lajiture.  '  Tho  bir^i, 
he  says,  'are  easy  to  shoot,  anif  in  some  places  Qfly  or  tiiLit 
aye,  considerably  more,  may  be  killed  in  a  day,  )>arliculmi 
in  autumn,  when  they  arc  so  fat  that  Ihey  altiiosl  burtt  tbeii 
skins.  They  are  must  delicious  eating.'  Mr.  Grsiff  adiU 
that  he  wa*  already  an  old  sportsman  of  thirty  yc«n'  iiainl 
ing  before  it  came  to  his  knowledge  that  these  doubk  bni['>'' 
had  their  Itk  or  play  ing -ground.  [Capkhcailik.  y<>\ 
pp.   262,  aG3]     He  heaid  their  cry  a  whole  spring 


was  uttered  hy  double  snipes  which  ri 
hillocks.  This  cry,  according  lo  Mr.  Greiff,  commence]  wiiii 
a  sound  resembling  the  smack  of  the  tongue,  and  thereupon 
four  or  five  louder  smacks  follow. 

The  rude  nest  of  Ihe  double  snipe,  which  is  very  like  tlui 
of  the  common  snipe,  is  generally  placed  on  a  hummurk  »r 
tuft  of  glass,  or  a  bunch  of  rushes  on  ihe  borders  of  a  awarnK, 
often  near  willow  bushes.  E^f;s  three  or  four  in  nuiulnr. 
yellowish  ohve-hrown.  with  great  spots  of  reddith-brow n  . 
length,  one  inch  nine  lines ;  britadth,  uuc  inch  lw«  lines. 

They  breed  in  considerable  numbers  in  the  looantamoui 
perls  of  Norway  and  Sweden,  as  high  as  the  range  of  bircii- 
woods  extend.  In  the  Dofra  Fi-ell  at  Jerkin  and  Fc«ttii<  n. 
they  are  numerous  on  the  edges  of  the  grassy  ihddi*  i, 
avoiding  ihe  wet.  They  also  frequently  resort  to  tlie  I'-r- 
ders  of  the  small  rills  used  for  irrigating  the  |[Taa»-laiiil  . 
During  ihe  pairing  season  they  fly  lo  a  vast  height.  1*Ij.  ; 
make  a  drumming  none  as  they  descend,  which  is  %■<■• 
duced  by  a  slight  and  peculiar  vibration  of  the  wings.   (\  :ii 


relU  ex  relatione  Dann.)  Mr.  Gould  observes  that  then  i-  ■ 
two  other  snipes  which  exceed  this  in  Kite,  faun')  i:i  t: - 
hilly  districts  utlndia,  and  a  third  from  Mcxiro.  who-e  ».-■■ 
is  superior  to  that  of  a  woodcock.     (Sirils  o/Etirop4.} 

SNORRI  STURLUSON.  also  called  Slarlettm  or  »?*-■- 
lann,  and  iu  Laiin  works  iin'jrro,  was  the  sonofSiu!!!. 
and  born  in  Iceland  in  the  vear  I17H,  on  an  estate  1-.- 
longing  to  his  faliier,  called  Hoaniins.  whence  Ihe  failwr  .■ 
sumelimes  called  Hoamms-Siurla.  When  Snom  b  I 
scarcely  attained  his  fourth  vear,  his  father  died,  anrl  i,^ 
wos  thenceforlh  educated  at  Odi,  in  the  house  of  Ion,  il.o 
most  learned  man  of  the  age.  His  education  was  ooDduct'*<i 
with  great  caic,  and  his  talents  soon  gave  him  duMinr- 
tion  as  a  philusupber,  a  matbemalician,  a  lawyer,  a  1ini;i.i<;. 
antiquary,  and  architect.  At  the  same  time  b«  arqirr.  .i 
groat  reputation  for  the  enc  ban  I  ing  manner  ia  whirb  i- 
told  the  stories  of  former  times,  an  art  which  is  still  hi  -Ii>> 
valued  in  Iceland.  Although  his  father  had  born"!* 
chieftain  of  an  Icelandic  tribe,  the  son  appears  to  have  b.  i  .. 
poor,  unlil  he  improved  his  ciroumstancci  by  a  marna- 
with  a  wealthy  lady,  whom  some  lears  afterwards  bow-i.-%T  r 
ho  descried.     Ho  managed  his  iiuMlj-acquired  propuit;  >. 
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The  second  class  is  also  lamellar,  but  it  differs  from  Ihe 
former  in  having  a  spherical  nucleus,  either  transparent  or 
while,  about  \  inch  diameter ;  and  sometimes  spicular  radii 
proceed  from  thence  in  different  directions  at  angles  of  60° 
with  each  other.  The  temperature  ut  which  this  class  is 
formed  varies  also  from  the  freezing-point  to  20**  (Fahr,) 

The  third  class  consists  of  spicule,  or  six-sided  prisms; 
of  these,  the  finer  sort,  which  are  formed  at  the  temperature 
of  28°,  resemble  white  hairs  very  delicate  and  clear,  and 
about  \  inch  long ;  the  coarser  kinds  are  formed  in  the 
lower  region  o^  the  atmosphere,  at  about  the  freezing  tem- 
perature. 

The  fourth  class  is  of  a  pyramidal  form  and  about  ^  inch 
high,  but  Mr.  Scoresby  could  not  determine  whether  the 
base  was  triangular  or  hexagonal.  The  fifth  class  consists 
of  hexagonal  crystals  united  together  by  a  slender  spicular 
crystal,  so  as  to  resemble  two  wheels  with  an  axle.  Both  of 
these  kinds  arp  very  rare.  Mr.  Scoresby  saw  the  latter  only 
twice  and  the  former  only  once. 

M.  Huber  Burnand,  speaking  of  the  character  of  the 
snow  which  fell  at  Yverdun  in  1829  and  1830,  states  that  it 
was  crystallized  in  stellar  plates  with  six  rays,  along;  esoh  of 
which  were  disposed  filaments  arranged  like  feathers,  and 
these  again  supported  finer  filaments  similarly  arranged ; 
the  plates,  which  were  extremely  thj^n,  were  perfectly  plane 
ahd  regular.  {Bibi.  Umv.,  1830.)  It  is  also  related  in  tlie 
same  work,  that  in  1829  the  frost  at  Yverdun  assumed 
every  day  a  difivrenl  form,  being  sometimes  disposed  in  pa- 
rallel groups  or  fillets ;  sometimes  it  resembled  leavM,  and 
occasionally  spines  about  an  inch  long,  which  Were  termi* 
nated  by  a  fiat  rosette  with  six  divisions. 

Snow  in  the  form  of  cyUndei*s  and  spheres  or  spheroids 
has  been  occasionally  observed  in  North  America.  The 
former  were  produced  by  the  snow  deposited  in  a  second 
shower  upon  some  which  had  previously  fallen,  and  the 
surface  of  which  had  been  covered  by  a  thin  coating  of  ice. 
A  violent  wind  then  caused  the  particles  of  snow  to  roll  on 
the  ice.  and  the  masses  thus  produced  assumed  perfectly 
cylindrical  forms  of  various  sizes,  the  greatest  being  2^  or 
3  feet  e)tameter;  they  were  hollow  at  each  end.  The  spheri- 
cal balls  were  from  1  inch  to  1 5  inches  in  diameter,  and  were 
also  formed  chiefly  by  rolling,  though  some  were  found  in 
enclosures  where  they  could  not  have  rolled,  and  therefore 
they  are  supposed  to  have  been  formed  in  the  atmosphere 
itself;  they  were  very  light,  and  were  composed  of  crystals 
irregularly  united.  (Sillimans  Journal,  vols.  ii.  and  vi.) 
Similar  balls  were  observed  in  East  Lothian,  in  1830,  by  Mr. 
Sheriff;  and  this  gentleman  relates  that  they  were  composed 
only  of  snow,  for  one  of  them  being  cut  through,  was  found 
to  have  no  hard  body  for  its  nucleus.  {Edin.  Phii  Journal, 
ii.  58.) 

That  animalculfo  exist  in  snow  is  evident  from  an  obser- 
vatiou  stated  in  Silliman's  Journal  (vol.  xviii.).  We  learn 
there  that  Dr.  Mure  having  first  examined  some  water  in  a 
|;]ass  by  means  of  a  microscope,  and  found  it  quite  pure,  put 
into  the  water  a  quantity  of  snow;  he  then  found  that,  on 
solution,  the  water  exhibited  in  full  activity  hundreds  of  ani- 
malcules, which,  when  viewed  through  the  microscope,  re- 
sembled very  diminutive  shrimps,  and  were  quite  unlike 
the  eels  discovered  in  acetous  acid.  It  may  be  observed  here, 
that  snow-water,  being  drunk,  is  considered  as  unfavourable 
to  the  human  constitution ;  the  affections  of  the  throat,  to 
which  the  people  in  some  parts  of  Switzerland  are  subject, 
are  thought  to  be  caused  by  its  deleterious  qualities. 


The  formation  of  hail  is  probably  a  result  of  the  abst  :  lo- 
tion of  calorie  from  the  molecules  of  vapour  in  the  ami  - 
sphere, by  the  agency  of  eleotrieity  or  otherwise.  VuUa  sup- 
poses that  tlie  hail,  when  onoe  formed,  nay  coDtinue  lu  a'  - 
quire  new  accessions  of  frozen  vapour,  till  the  weight  of  ttc 
stones  becomes  sufficient  to  overcome  the  eleclridal  atifi  - 
tions  by  which  they  are  kept  suspended ;  and  thus  the  t  *!  - 
ence  of  very  large  hailstones  inay  be  accounted  fun  i  *  .* 
violence  with  which  they  rush  in  a  direction  nearly  }  *- 
rallel  to  the  horizon  when  no  wind  is  stirring,  is  a&cr.l.<  ! 
by  the  same  philosopher  to  a  combination  of  the  farr.<  ( 
gravity  with  that  which  arises  from  the  shock  of  two  <  1-  - 
trical  clouds,  by  which  the  hail  may  be  produced.  Tiu  i  >  - 
pothesis  of  the  formation  of  bail  by  the  collision  of  cleciri'  . . 
clouds  has  however  been  objected  to  by  M.  Arago ;  ..  i 
the  theory  of  Hutton  respecting  the  &>niiation  of  r  » 
[Rain]  is  considered  capable  of  accounting  also  for  t- 

Shenomena  both  of  snow  and  hail.    The  loss  of  heat  in  t  < 
escending  molecules  being  greater  when  hailstone^   ....• 
formed  than  when  the  vapour  is  brought  to  the  state  of  r^  .. 
or  snow.    This  hypothesis  appears  to  be  confirmed  bv  (/<* 
fact  that  the  same  cloud  has  produced  both  raip  and  \mi.\. 

Hailstorms  often  extend  to  great  distances  in  one  tl.u--- 
tion,  while  they  are  of  very  limited  breadth.  That  wiu<  .. 
created  so  much  destruction  in  France,  in  July,  170^,  pa>^  : 
in  two  parallel  lines  over  that  country  from  south- wc»i  :  i 
north-east,  one  line  being  in  length  about  175,  and  the  ci!  •  r 
about  200  leagues,  while  the  mean  breadth  of  eaek  w«s  •  . .  > 
about  3  leagites;  and  hi  the  interval  between  them,  wi4.' .. 
was  about  5  leagues,  the  country  was  deluged  with  hv.^« 
rains.  The  hailstorm  which,  in  the  month  of  May,  in  i . ' 
present  year  (1841),  visited  this  oountrv,  spent  all  its  fu.;. 
between  Bagshot  and  Reading,  within  whieh  tract  rmuut.- 
damage  was  sustained. 

Hoar-frost  is  only  dew  frozen  immediately  upon  l>  ;*  : 
formed.     [Dew.] 

SNOW,  RED.    The  occasional  occurrence  of  snow  t  - 
loured  red  has  for  a  long  time  created  great  interest,  <  •    - 
cially  as  the  labours  of  the  most  eminent  naturalists  lu. .. 
not  yet  been  able  to  determine  precisely  to  what  causv^  u 
singular  phenomenon  owes  its  origin.    The  obomist.  t 
botanist,  and  the  zoologist  have  in  turn  examineil    it  • 
extraordinary  substance,  and  each  has  not  fiiiled  tu  tr.  - 
its  source  to  objects  belonging  to  hii  particular  de; 
n>ent  of  study. 

It  appears  that  this  phenomenon  did  not  escape  the  t  '• 
servant  eye  of  Aristotle,  and  he  mentions  that  living  b^ .?.. 
found  in  old  snow  had  frequently  a  reddish  colour,  nhirii 
supposed  they  derived  frott  the  snow.    \Hi9t.  Antm ,  y 
cap.  19.)    This  observation  of  Aristotle's  liowmef  doi*^  .    t 
appear  to  have  excited  any  attention,  and  no  other  %x.  >" 
mentioned  the  occurrence  of  red  snow  till   1760,    «;•.• 
Saussure  discovered  it  on  the  Brevent  and  other  mount^f  • 
but  mure  especially  on  the  Saint  Bernard,  where  it  e\t*' 
in  great  abundance.     He  made  some  ehemical  ansl^  m-^    ' 
this  snow,  and  came  to  the  conclusion  that  it  was  of  ti  / 
table  origin,  and  probably  consisted  of  grains  of  p.    • . 
mixed  with  the  snow,  such  a  cause  having  been  knoM.,  - 
discolour  rain,  producing  what  was  called  a  suifthur  ak- 1 
(De  Sauss.,  Foy.,  ii.,  p.  646.) 

It  was  not  howewr  till  the  year  1819,  when  our  c^unirr- 
man  Captain  Ross  returned  from  hfis  arctic  expedition,  i'  ■: 
this  substance  was  accurately  examined  with  a  view  to  « 
discovery  of  the  origin  of  its  pectiliar  oolour.  WLiUt  i.i 
Baffin's  Bay,  75*  54'  N.  lat.  and  67"  15'  W.  long.,  CiyX  . 
Ross  discovered  a  range  of  cliffs  covered  with  snon  <  r  « 
crimson  colour.  The  cliffs  were  about  6fl0  feet  htgh.  c  '. 
were  coloured  for  the  extent  of  eight  miles.  AcoonUn::  * . 
Captain  Ross,  the  party  he  sent  on  shors  'fisund  thui  it-> 
snow  was  penetrated  even  down  to  the  rock,  in  many  pUc  ^ 
to  a  depth  of  twelve  feet,  by  the  colotiring  matter,  and  th^t  .i 
had  the  appearance  of  having  been  a  long  time  in  thatstj:*- 

The  colouring  matter  of  the  snow,  in  the  first  ins'.a'i*  •. 
excited  the  attention  of  chemists,  and  was  first  analyst  <l  '  > 
Peschier,  an  Italian  chemist,  and  subsequently  byH'olln* 
and  Thlnard.    They  all  obtained  nearly  the  same  rc^i.  < 
The  following  is  Peschier*s  analysis:^— 

Siliceous  matter     .         •         ,         65*5 
Alumina        .         •         .         .  6*85 

Peroxide  of  h'on  .         .        21*35 

Lime  .         •         .         .  I'lF 

Organic  matter      •        »        •  6*8 
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llul  Ilie  labours  of  Iha  chemist  afforilinf;  IJIlle  ihnt  uos 
6ii[i>fic(u()' wilh  record  lo  the  nature  of  this  subslain-e.  it 
VL>pLct!il  in  Ibu  bauds  aribu  bolaiiiil,  and  In  t[ie  Appcn- 
dji  la  Ibo  HCCDUnt  of  Captain  Ross's  pohr  e\|>ii>''t0n,  Mr. 
Ituburt  Brown  dcicribed  llie  colaurintinatJer  of  Mie  inow 
u  3  prubnbld  ftenus  of  tliB  Rkmilf  uf  AlgcD,  afidpoiuted  out 
il)  resemblance  to  the  Fremella  crueata  of  the  English 
UjUtiy.  At  the  same  lima  sotoe  of  ihe  c«J  tiiotv-valer 
liioiiglit  from  Bullln't  Bay  vm  sent  to  Fioncis  Bauer,  who 
pulilislied  tlie  raiulu  of  a.  very  cartful  examinatian  of  U 
under  ilie  microscore,  in  llie  seventh  voJiitne  of  iBiaude's 
Jijurnal  of  .Scieuce  aucl  Aria,'  accompanied  vith  severa) 
(irawnijjs.  He  found  that  the  water, conlaiiied  a,nii[nbcr,of 
•<fii\au  otxeit  *pberical  globule*,  which  were  heavier  tlian  ibe 
sjlur.fonningasedimeutatlltehottoiuofihfjholtlc.aiiitaltio 
■S^-MQ  iron*parent  vesicular  bodies  which  floalod  about  iu 
x\«:  fluid.  On  examining  the  rul  ^l^bules,  be  found  ihexa 
iniMeisedofapudicelresembling  [iiaLofKirae  specie*  of  DVetio, 
w\  re;jarded  Iheta  as  a  soecies  appertaiaing  lo  this  gei 
llusub^quentljobseivea  that  man}' of  the  globules  v 
iniched  to  s  gelatiimut  luatrtk  presculiiig  a  cellular 
arlKulaied  characUr.  On  exposing  the  water  with  the 
tl.l'ules  for  some  days  to  tlie  air,  he  found  that  ibcy  lost 
ilii'ir  culour,  and  that  oh  the  lides  of  the  vessel  tcero  deve- 
Lpcd  new  portioos  of  tba  gelatinous  inalrix,  which  were 
F'.>\e]ed  viiji  small  globules,  which  he  looked  upon  bh  young 
Ua-diU.  He  also  found  that  on  comparing  ihe  chemi^ 
aujljiii  of  llie  l/redo  Jiatida  with  that  of  ihe  red  ^now, 
iliif  lu  a  great  measure  agreed,  and  hence  be  caoie  lo  the 
randuilon  that  tbe  col ouniig- matter  of  the  red  snow  was  a 
f^ii^us  belonging;  to  the  genus  Uredo,  and  to  which  he  gave 
Ibe  name  V.  niitiiia. 

Hul  the  question  was  not  thus  set  at  rest.  In  1323 
Bjruii  Wranjjel,  ^ve  an  account  oft  plant  of  a  red  colour, 
»hiL^li  lie  culled, i^runa  ATen/iMi'vn  and, BUiyosed  to  be 
idi-iilical  wiih  the  long'disputed  Byttut  lolilfiut  of  Lin- 
iiaiiis.  Tliis  plant  was  obtaiued  from  llie  SHrfuce  of  nhlte 
l-iueiioiie|  rocks,  forminjs  over  tUeni  a  thiu  red  crust, 
aii'l  vrai  aUu  Euund  contained  in  ihe  rain  water  remaining 
m  ilieliuiiisbsiie.  During  ihe  same  year  Fiofessor  Agan  'i 
of  Lu  id.  who  had  previously  sugxoiied  the  idenlily  of  lUiS 
I^Uiii  and  [hat  uf  red  suow,  received  specii|icnB  of  the  Le- 
liLirju  from  Banin  Wiaugcl,  and  also  of  the  Uiedo  nivalUa! 
Ljiitr  from  England,  ;iiid  he  came  lo  the  conclusion,  afier  a 
hry  [niiiutc  osiiminalion, '  that  the  two  plauts  weie  octu- 
i!lf  une  anil  tlic  sumo  s|ieciei.*  '  We  must  conclude,'  says 
.1,-airIli  (Grunlle's  ScallisA  Cryptog.  fjara,  '  Prulococcus,' 
|i,  13),  *  that  llie  l/reJo  nitmlit  aai  i\w  Lepraria  Kermeiina 
vi  uliku  tailed  into  exislence  by  Ihe  gradual  raclling  uf  the 
Muw.  and  the  intensity  of  light  in  their  relaiive  ailuations; 
4ud  that  Ihey  Kro  neither  washed  down  frum  the  rocks,  as 
i<iai!  pci'suus  believe,  nor  are  precipitated  from  the  alnio- 
Vlii^re,  as  mii{ht  be  inferred  from  the  accounts  trausniilled 
ill  the  Iialians.' 

The  piaiita  which  Agardh  had  thus  idcnilQed,  be  could 
u  <t  cuiuider,  villi  Buuer,  a  fungus,  or,  witli  Wrangel,  a 
i'.'liL'ii.  but.  from  its  analogy  to  some  of  Ihe  Algtc,  he  placed 
H  in  \\\i  Syi/ema  Algarum,  in  that  family  under  the  name 
uf  Priilac'icr.itt  nivuht. 

U  \sii  the  sutject  was  taken  up  by  Dr.  Grevillc  of 
HiiiiburgL  He  had  received  specimens  of  Ihe  plant  of 
i.'l  biiow  from  the  polar  regions,  and  also  from  the  island  of 
Uinore  in  Sooiland.  From  this  laller  situation  il  was 
vHii  to  Me.  Gieville  by  Captain  Carmichael,  who  says :— '  It 
u-'cim  111  abuu«lance  on  the  borders  of  the  lakes  of  Lismore, 
i|»e:Lling  over  the  decayed  reeds,  leaves,  &c.  at  the  water'i 
•:\i,  but  in  greater  perfection  on  the  calcareous  rocks 
■•'■bin  the  reach  of  occasional  inundation;  end  what  is 
'iiher  teraatkahlo,  it  seems  to  thrive  equally  well  whether 
I'nmfned  in  water  or  exposed  to  the  dry  atmosphere,  jt  is 
iu\ic  fuund  iDurc  or  less  at  all  seasons  of  the  year.*  The 
'[■ociniens  were  immened  in  water,  and  then  examined  by 
Ilie  microscope.  In  every  instance  Dr.  Greville  observed  a 
^eiaiiuoui  substratum  varyius  in  thickness,  colourless, 
'-lDuw,  iritbout  any  border.  Upon  this  gelatine  rested  a 
Wii  numWr  of  minulc  globules,  the  colour  of  fine  garnets, 
djcilj  tpbeiieal.  nearly  opaque,  j;ol  very  biilliant,  and 
acjily  ctpial  in  site.  In  the  full-si^ied  jjlubules  granules 
■vre  doliited  in  the  inierior,  which  gave  lo  the  surface  a 
reiiculaicd  aiipearonco.  When  mature,  they  burst,  and  the 
trinulos  escaped,  to  Ihe  number  of  lix,  eight,  or  more,  and 
tb<:  membrane  only  of  the  globule  was  left  behind,  buoyant 
>wl  celourleat.    Tbe  globule*  or  granules  were  never  ob- 


servc-d   to   more.     Dr.   Greville  at  first  doubled  the  prw- 
jinety  of  referring  his  plant  to  Agardh's  genus  Proloeocoui, 


bulMi  (oiuWr, Willi  eeiduTm  I)1o( 
buUaifttrilUclurKliiCllwltgnaiilM.    .,,..,■...»  gmuu^Fi. 

uisdeflniiioti  Agawlh  Had  riot  mentioned  any  golo- 


tinous  substratum,  which  w 


amended  character.  Aganlh's  deRniti 
cucrua  is  meielv,  'plants  with  aggronaled,  not  mucous  eIo- 
buJes.'  To IhisGreville added,  'globules contnining.granules 
seated  on  a  transparent  gel atinoui  mass.' 

n  ihB  same  year  Sir  William  Hooket,  in  ihe  *  Appendix 


snow  collected  in  that  expedition.  Sir  William  Hooker 
referred  the  plant  to  this  genus,  us  it  only  differed  in  it* 
globules  being  sealed  on  a  gelatinous  mass,  instead  oi 
bein?  immersed  in  it. 

From  this  time  lo  1838  a  variety  of  memoirs  and  observa- 
iions  upon  the  red  snow  were  published,  chiefly  on  the 
Coptinciit,  by  Kunie,  Un^er,  Marlius,  and  other  observers, 
but  no  new  mailer  of  any  importance  was  elicited. 

We  now  come  to  another  and  very  important  point  in  Iho 
history  of  red  snow.     Hilherto  iiU  the  examinations  had 
been  made  on  old  specimens  of  Ihe  red  snow,  most  of  ihem 
removed  at  a  great  disiance  from  the  spots  on  which  they 
were  originally  found.    In  August,  1839.  Mr.  Shulllenorlb, 
an  Enghsh  gentleman   resident  in   Switzerland,  being  at 
.Grimsel,  understood  that  there  was  red  snow  in  ihe  heijh- 
bourbood,  and  having  a  microscope  with  him,  made  obser- 
vations on  the  recently  procured  snow.     Having  melted 
the  snow  and  placed  some  of  the  red  matter  on  the  Beld  of 
Ihe  microscope,  he  was  surprised  at  finding,  instead  of  tho 
moveable  globules  of  an  Alga,  an  immense  number  of 
■cedia^ly  active  animalculas,  not  of  one  fbrra  only,  but  of 
:ious  sizes  and  forms.    The  results  of  ibis  examination  he 
niercsling 

„.„ _  .   -ibliolWoue    

Fehrna.ry,  lS4i).  I'ho  following  are  the  forms  of  Infusoria, 
which  he  was  enabled  todetect : — 1.  An  animalcule  beloni^- 
ing  to  Bbrenberg's  genus  Astasia,  which  he  called  A.  niviilh. 
3.  An  animalcule,  red  inside,  nilh  a  transparent  carapace, 
belonging  to  the  genua  Gygei,  G.  tangutneus,  Bh.  3.  One 
much  sraaller  than  the  aihcr  two,  moving,  but  resembling 
the  globules  of  Prolococcus.  A.  One  belonging  to  the 
genus  Volvox.  Several  other  uncoloured  species  were  found, 
but  tbey  were  considered  accidental.  In  addition  to  Ihe 
nimaleules,  Mr.  Shutlleworlh  found  bodies  which  he  took 
0  be  true  plants,  and  referred  lo  the  Frotocoamt  nivalit  of 
Agnrdh  and  the  P.  nebuloius  of  Kiit^ing. 

In  ISJO  Professor  Agassii  of  Neufchutel  made  a  Tiait  to 
the  glacier  of  Aar,  where,  having  taken  with  him  a  micro- 
},  he  had  several   opportunities  of  examining  the  red 
I.  and  communicated  a  ^nper  on  this  subject  to  Ihe 
meeting  of  the  British  Associalion  at  Glasgow  in  the  same 
year.    He  confirmed  the  researches  of  Shuttlcworlh.  having 
fuund  all  the  animalcules  mentioned  by  him.  and  added  four 
the  list.     Three  of  these  are  comparatively  unim- 
portant, but  to  the  fourth  great  interest  aitaches,  os  be  »up- 
5  that  iho  ova  of  this  animal  are  Ihe  globules  which 
■  been  laken  for  a  plant,  and  called  Pnitococeus,  &r. 
:  animalcule  is  the  Philodina  ronola  of  Ehrenberg.     Il 
-_..  found  abundantly  in  the  lower  glacier  of  the  Aar.     It 
has  a  mucb  higher  organization  ihaa  the  otbei  aoinudculei. 
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and  contains  in  its  inside  a  number  of  red  globules,  which 
may  be  distinctly  seen  through  its  transparent  body. 
These  globules  are  its  ova,  which,  on  bein^  deposited,  pre- 
cisely resemble  the  globules  of  Protococcus  as  figured  by 
Shuttleworth  and  others. 

In  the  various  papers  referred  to  above,  no  mention  is 
made  of  snow  of  any  other  colour  than  red.  Martins  how- 
ever, a  naturalist  who  accompanied  the  French  expedition 
to  Spitzbergen,  mentions  having  found  in  one  instance  a 
field  of  green  snow.  It  was  accompanied  however  with  the 
Protococcus,  giving  a  red  colour.  From  many  observations 
Martins  arrived  at  the  conclusion  that  the  red  globules  of 
the  green  snow  are  identical  with  those  of  the  red  snow, 
and  that  the  green  snow  {I^'otococcus  viridis)  and  the  red 
(P.  nivalis)  are  one  and  the  same  plant,  only  in  diflferent 
stages  of  development,  but  that  it  is  difficult  to  state  which 
is  the  original.  The  late  Professor  Meyen  (Taylor's  Ann. 
Nat.  Hist.,  August.  1841)  remarks  on  this  statement, 
that  these  Protococci  are  not  plants,  but  animals,  the  Eu- 
gkna  sanguinea  and  E.  viridis  of  Ehrenberg.  The  reason 
of  their  being  so  often  taken  for  plants  is,  that  they  natu- 
rally pass  a  great  portion  of  their  existence  in  a  passive  slate, 
only  occasionally  under  favourable  circumstances  starting 
into  activity.  When  they  do  this,  their  spherical  form  w 
changed,  and  they  become  the  elongated  beings  described 
and  fificured  by  Ehrenberg. 

From  this  sketch  of  our  present  knowledge  on  this  sub- 
ject, it  will  be  found  that  a  wide  field  still  remains  open  for 
observation,  which  will  have  for  its  object  not  so  much  the 
determining  the  nature  of  the  colouring-matter  of  the  red 
snow,  as  the  ascertaining  the  laws  that  regulate  organic  life 
in  its  siropliest  forms. 
SNOWDON.    [Caernarvonshire.] 
SNUFF.    [Tobacco.] 
SNYDERS.    [Sneyders] 

SOANE,  SIR  JOHN,  was  a  remarkable  instance  of  a 
career  commenced  in  poverty  and  obscurity,  and  termi- 
nating in  opulence  and  celebrity.  Of  his  origin  little  is 
known,  except  that  his  father  was  a  bricklayer  or  petty 
builder,  and  he  himself  born  at  Reading.  September  10th, 
1753.  At  an  early  age  he  was  taken  into  the  office  of 
Dance,  the  architect  (in  whose  family  his  sister  was  also  a 
servant),  first  merely  as  errand-boy  or  attendant,  but  after- 
wards he  was  placed  on  the  footing  of  a  pupil.  He  subse- 
quently entered  that  of  Holland,  another  eminent  architect, 
where  he  remained  up  to  the  time  of  his  being  sent  to 
Italy  for  three  years  as  travelling  student  of  the  Royal 
Academy,  at  the  recommendation  of  Sir  W.  Chambers,  in 
consequence  of  the  talent  displayed  by  him  in  a  desien  for 
a  triumphal  bridge,  which  obtained  the  gold  medal.  It  was 
perhaps  a  fortunate  circumstance  for  him  that  an  octavo 
volume  of  designs  for  temples,  baths,  &c..  previously  pre- 
pared by  him,  was  not  published  till  1778,  the  year  after  he 
quitted  England,  since,  so  far  from  displaying  any  talent,  it 
indicates  the  most  wretched  taste.  No  wonder,  then,  that 
at  a  later  period  the  author  should  have  bought  up  pvory 
copy  he  could  meet  with,  more  especially  as  his  nniu  is 
there  printed  Soan,  which  name  itself,  we  have  I'ctn 
assured  upon  excellent  authority,  was  an  improvement  upon 
the  original  one  of  Swan.  These  designs  exhibit  the  germs 
of  many  of  his  after  peculiarities — of  those  whims  and 
freaks,  together  with  that  littleness  of  manner,  from  which 
he  could  never  totally  divest  himself  even  in  his  best  works. 
During  his  stay  in  Italy  (1777-1780)  ho  made  good  use 
of  his  time,  studying  antient  buildings,  particularly  those 
arrangements  of  plan  and  picturesaue  combinations  which 
occur  in  Roman  Thermos,  or  imperial  baths.  He  also  made 
original  designs,  among  which  were  those  for  a  British 
Senate  House  and  Royal  Palace.  While  in  Italy  he  became 
acquainted  with  Mr.  Thomas  Pi;tt.  afterwards  Lord  Camel- 
ford,  to  whose  influence  he  is  said  to  have  been  mainly  in- 
debted for  his  appointment  as  architect  of  the  Bank  of  Eng- 
land, on  the  death  of  Sir  Robert  Taylor.  Very  soon  after  his 
return  to  England,  he  executed  several  private  residences  and 
country-seats  in  the  counties  of  Norfolk.  Suffolk,  &c.,  the 
plans  and  elevations  of  which  he  published  in  a  folio  volume, 
1 788 ;  but  except  that  there  are  some  good  points  in  the 
former,  and  that  they  manifest  great  attention  to  conveni- 
ence, they  display  very  littie  invention  or  taste.  On  obtain- 
ing the  lucrative  appointment  to  the  Bank,  he  married  Miss 
Smith,  the  niece  of  Mr.  George  Wyatt,  a  wealthy  builder  in 
the  city,  whose  death  soon  put  him  into  possession  of  a 
very  considerable  fortune  in  right  of  his  wife.    Other  advan- 


tageous appointments  fcAlowed :  that  of  clerk  of  tbe  work* 

to  St.  James's  Palace,  1791 ;  of  architect  to  the  Wootls  an*! 

Forests,  1795;   and  of  surveyor  to  Chelsea  Hospital,  lfrt»r : 

besides  that  of  professor  of  architecture  at  the  Royal  .^rail. - 

my  in  1806.    Numerous  commissions  for  both  pobltc  au-l 

private  buildings,  in  addition  to  his  official  engagemt*ni  . 

kept  him  in  constant  occupation  for  many  yean ;  and  Mime 

of  them  furnished  him  with  more  favourable  opportunr  1 4 

than  were  afforded  to  almost  anv  other  arelfitect  of  ih  i 

day.    Yet  notwithstanding  his  undeniable  attachment  to  U  % 

profession, and  his  industrious  application  to  it,  thA  major.:. 

of  the  buildings  that  he  executed  are  little  bett«r  Uian  •• 

many  experimental  attempts  at  originality,  with  oonatdrr-.ii- 

meriu  in  parts,  but  more  or  less  failures  upon  the  »l-   •■. 

With  all  his  apparent  fertility  of  invention,  they  exh.    r 

sameness  of  ideas,; and  those  by  no  means  of  the  h*p'  ••' 

kind;  while,  with  a  good  deal  of  study  in  some  re*j.    :• 

they  betray  great  neglect  of  it  in  others.    Never  wa.4  orr  -• 

tect  more  unequal  in  his  taste,  not  only  at  different  tin.*  - 

but  in  the  same  building,  for  not  a  single  building  ani<  :.- 

all  that  he  executed  or  designed  is  consistently  finubctl  u 

throughout.    On  the  contrary,  striking  beauties  and  «r-  k.  i . 

defects  are  so  oddly  mixed  up  in  several  of  them,  thAt  :* 

is  hardly  possible  to  say  which  predominate.    Even  io  xin  r- 

designs,  where  he  was  at  liberty  to  exercise  bis  i.ii\' * 

without  restraint,  there  invariably  occurs  something  to  •« 

offensively  mean   or  extravagantly  uncouth  and  ali»u;.L 

Proofs   of  this    assertion   are  furnished    by  the  foiio  .s 

'  Public  and  Private  Buildings,'  published  by  him  in  l*<J^ 

and  which  was  intended  to  Im  in  some  measure  a  ivconl  - : 

his  long  professional  career,  although  the  plates  aie  urtrtr  .i- 

edly  executed ;  and  nearl  v  the  same  may  be  said  of  thoae  in  1 1.- 

*  Description'  of  his  own  house  and  museum,  a  quarto  volvii- • 
of  some  bulk,  printed  by  him  in  1832  for  private  diairi but  •• 
and  presents.    In  both  instances  he  was  most  niggardly  t  - 
wai^ds  himself,  yet  in  the  latter  not  altogether  free  at  the  va-j- 
time  from  vanity.    The  same  may  be  said  with  regard  tt)  •  • 
house  itselfi  the  exterior  of  which  is  by  no  means  su<>.>  i 
specimen  of  taste  as  an  architect  would  be  ambitious  ot  **- 
queathing  to  posterity,  though,  taken  altogether,  the  bu  '  i 
ing  and  its  contents  form  a  monument  sufficiently  exptt^- 
sive  of  the  character  of  the  man — a  strange  iumble  of  in-u 
nificance  and  ostentation,  of  parsimony  and  extra^agai:- 
of  ingenious  contrivance  in  some  parts,  and  of  the  u: 
miserable  conceits  in  others.    Such  as  it  is  however,  it  «: 
for  years  his  favourite  amusement,  even  from  the  time  ^^  ii 
he  commenced  it  in  1812 ;  and  as  he  seems  to  have  |^U'1;:> 
no  cost  in  making  repeated  alterations,  it  is  singular,  m  >. 
especially  considering  the  purpose  to  which  he  ultimitc 
destined  it,  that  he  should  not  have  rebuilt  the  front, 
that  of  the  house  on  each  side  of  it  (also  his  own  proper '« 
so  as  to  have  produced  a  uniform  fa9ade  of  tolerabi?  ■". 
posing  aspect,  even  had  he  not  added  those  houses  to  bu  o  t 
residence  and  museum.* 

In  1833  he  obtained  an  act  of  parliament  vesting  b 
museum,  library,  &c.  in  trustees,  for  the  use  of  the  pu' 
after  his  death.    Availing  himself  of  the  power  gi^cr  :  • 
the  act  of  parliament  to  make  such  regulations  as  hea.f  f.- 
wards  pleased,  he  thought  proper  to  limit  the  liraeof  t. 

*  Soanean  Museum'  being  opened  to  the  public  to  two  ti.«  - 
in  each  week  for  three  months  in  the  year ;  when  it  or    • 
visited  only  by  tickets,  and  those  are  given  in  a  very  hm/ 
number  for  each  day.    On  many  occasions  he  indulge  ti 
ostentatious  profusion,  in  donations  to  public  bodies  ^> 
such  as  that  of  1000/.  to  the  fund  for  the  Dnke  of  \\>t  .  > 
monument,  and  similar  sums  to  the  British  Institution,  ^w  -. 
Contrasted  with  his  general  economy — with  the  par^nr.  -  • 
displayed  in  bringing  out  his  own  publications,  it  wouM  . 
deed  seem  that  such  fits  of  expansive  liberality  were  i 
some  measure  prompted  by  the  desiro  of  showing  that  . 
was  not  his  love  of  money  which  prevented  him  fnoro  in- 
sisting   his  son,  who  had  certainly  some  natural   rluM  * 
upon  him.    Whatever  may  have  been  the  real  cauw. 
is  notorious  that  a  most  violent  rupture  had  exisioi  t 
years  between  Sir  John  and  his  only  surviving  son ;  t 
could  any  reconciliation  between  them  be  effected— a  > 
cumstaoce  which    throws  some    lieht    upon  much    t   . 
would  otherwise  be  inexplicable  in  Sir  John's  cbaracfrr.  .r 
eluding,  among  other  points  of  it,  his  refusal  of  a  bamni' 
and   his  determination  to  accept  only  simple  knighi:) 
(1831).    His  alienation  from  his  son  induced  many  to  ««^  ■. 

*  An  account  of  tlie  buildtnf  aad  tli  eht«r  ooiiimf  vUI  b«  Ibvati  la  t'  * 

*  Pvnuy  MagatiM,*  No.  963. 
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Liverpool 

Runcorn 

London 

Brentford 

Bristol 

Hull 


Soft. 
5,643,542  lbs. 

758,468 

287,097 
696,120 


potash,  soda,  or  lime-water  with  oil :  the  fint  of  IImbo  is  an 
ammoniacal  soap,  the  second  and  third  are  imperfect  alka^ 
line  soaps,  and  the  fourth  is  an  earthy  soap,  and  barytes 
and  strentia-water  form  compounds  analogous  to  it ;  these 
earthy  soaps,  as  has  been  already  remarked,  are  insoluble 
in  water,  or  nearly  so.  Metallic  soaps  are  formed  by  heat- 
ing certain  metallic  oxides,  as  those  of  lead,  mercury,  and 
bismuth,  with  fatty  matter;  glycerin  is  separated,  as  has 
already  been  mentioned,  and  the  metallic  soaps  formed  are 
insoluble  in  water;  the  only  soap  of  this  kind  extensively 
employed  is  that  of  oxide  of  lead,  which  is  largely  used 
under  the  name  of  diachylon,  or  lead  plaster. 

Soap  Trade. — The  Soap  Manufacture  is  one  of  consider- 
able importance,  which  contributes  a  million  sterling  to  the 
revenue,  and  creates  an  annual  demand  for  above  60,000  tons 
of  tallow,  12,000  tons  of  palm  oil,  and  20,000  tons  of  rough 
turpentine  as  tho  raw  material.  From  the  Excise  returns 
we  ascertain  that  the  total  quantity  of  soap  made  in  Great 
Britain  in1640  was  77,123  tons ;  that  451 6  tons  were  exported 
to  Ireland  in  the  same  year ;  9379  tons  to  foreign  parts ;  and 
8072  tons  were  uned  in  the  various  branches  of  our  textile 
manufactures.  The  domestic  consumption  of  the  popula- 
tion of  Great  Britain  was  58,593  tons.  The  principal  seats 
of  the  soap  manufacture  in  England  are  Liverpool  and 
Runcorn,  London,  Brentford,  Bristol,  and  Hull.  In  1840 
nearly  three- fourths  of  the  total  quantities  of  soap  were  made 
at  these  places  :^- 

Hard. 

•  46,103,782  lbs. 

•  12,339,986 

•  37,548.574 
5,071.543 
7,813.721 
4,825,125 

There  are  manufactories  of  considerable  extent  atBroms- 

frove,  Newcastle.  Gateshead.  Warrington,  and  Plymouth, 
n  Scotland  two  thirds  of  the  total  quantity  of  soap  are  made 
at  Glasgow  and  Leilh.  In  1835  it  was  estimated  that  about 
1 200  tons  of  soap  were  made  at  Belfast ;  600  at  Londonderry ; 
about  700  at  Limerick  and  in  the  neighbourhood;  and  about 
300  tons  at  Cork.  The  consumption  of  Ireland  in  1835  was 
between  10,000  and  11,000  tons,  one-half  of  which  was  im- 
ported firom  England,  the  remainder  being  of  domestic 
manufacture. 

In  1711  an  Excise  duty  of  Irf.  per  lb.  was  first  imposed  on 
all  soap  made  in  Great  Britain,  which  was  raised  in  1713  to 
l^d,  per  lb.  In  1 782  the  duty  was  a<];ain  increased,  and  a 
distinction  was  for  the  first  time  made  between  hard  and 
soft  soap,  the  duty  on  the  former  being  2irf.,  and  on  the 
latter  1|d.  per  lb.  In  1816  another  increase  of  duty  took 
place,  and  hard  soap  was  subjected  to  a  duty  of  3d.  per 
lb.  Since  May  31,  1833,  the  duty  has  been  Urf.  per  lb.  on 
hard  soap,  and  \d.  per  lb.  on  soft.  The  soap  duty  has  not 
yet  been  extended  to  Ireland.  In  1 785,  when  the  quantity 
of  soap  made  in  Great  Britain  was  under  40,000.000  lbs.,  the 
number  of  manufacturers  was  above  900;  but  in  1815  the 
number  had  diminished  to  447  ;  in  1830  to  309 ;  and  in  1839 
to  196,  of  whom  177  were  in  England,  and  19  in  Scotland. 
In  1832  one-twentieth  part  of  the  soap  duty  was  pajd  by  a 
•ingle  house.  The  number  of  manufacturers  in  Ireland  has 
decreased  from  214  in  1835,  to  183  in  1839.  Every  manu- 
facturer of  soap,  both  in  Great  Britain  and  Ireland,  is  re- 
quired to  take  out  an  annual  licence,  which  costs  4/. 

The  interference  of  the  Excise  in  the  manufacture  of 
soap  was,  until  recently,  exceedingly  arbitrary  and  vexa- 
tious ;  but  in  the  •  Seventeenth  Report  of  the  Commissioners 
of  KxiJisoInquiry  *  (Soap),  dated  Doc.  1835,  the  discontinu- 
ance of  the  system  of  survey  which  then  existed  was  recom- 
mended. The  Act  which  at  present  regulates  the  manu- 
fa/'ture  IS  the  3  and  4  Vic,  c.  49.  passed  in  August,  1«40. 
it  repealed  seventeen  other  Acts,  so  far  as  they  concerned 
the  making  of  soap.  The  article  may  now  be  made  in  any 
way  or  of  any  material  which  the  manufacturer  thinks 
mo«t  judiciout,  as  the  Excise  does  not  interfere  with  the 
proeeot  of  manufacture. 

The  quantity  of  soap  made  in  Great  Britain  at  the  under- 
mentioned periods  was  as  follows  :-^ 


Year. 

Hard. 

Soft. 

1791 

43J2.3,.i78lb9. 

3.842.136  lbs. 

1801 

52,427.791 

3,199.609 

J8il 

70,5'»fi,3<)0 

5,509.677 

1821 

f»*M6\»»34 

7,758,93S 

il»3i 

10t^fdO,944 

•,641,007 

The  quantity  made  firam  1632  Co  1640  mdiuiveb  hae  been 
as  follows :— - 

Te*r.               Hard.  9oh.  Dvij. 

1831  109,080.944  lbs.         9,641.907  Ibfl.    £1,433.817 

1832  119,503,092  10,350.703  l,569.ir,2 

1833  138,170,787  11,731,156  1,174.421 

1834  144,344,043  10.401.281  945.4^^ 

1835  148,606,207  12,103.109  980.46> 

1836  146.539,210  13.358.894  97I..Vi't 

1837  140,822,611  11,794.834  929/i^D 

1838  158,573.948  13.549.998  1.047.5  4'! 

1839  155.585,756  14.874,963  l,0S4.3'*y 

1840  159,220,068  13,535,856  1,079,44^ 

The  Quantity  made  in  England  and  Scotland  lu  lb;<>. 
separately,  was, — 

Tlard.  Son. 

England        .     148,803.574  lbs.         8,917,668  lbs. 
Scotland       .       10,416,494  4,618,188 

The  quantity  used  by  manufacturers,  on  which  an  ollcii  • 
ance  is  made,  has  varied  so  little  during  the  last  few  }eai%. 
that  it  will  bo  sufficient  to  give  the  quantities  used  in  e«i(..i 
class  of  manufactures  for  1840:— 


AUovranoe  to  Mann* 
faciurera  of 

Woollens         • 

Linens    . 

Silk 

Flax  or  Cotton 


Hard.  Soft.  Allowance. 

6,021. IHlbs.  6,611,178  lbs.  £42,51'.) 

6.798  1,325  47 

1,576,483  1,286.531  14.5:4 

1,965,414  611,859  14.514 


•  i 


J  .* 


«'  », 


I . 


Total  .     9,571,809         8,510,893  £71,9:^5 

In  consequence  of  the  increase  of  duty  in  1816.  the  pr.ri 
of  soap  advanced  to  82/.  per  ton  in  the  two  following  yea;- ; 
but  in  1821-2-3,  owing  to  the  low  price  of  the  raw  raateri..N. 
the  price  fell  to  68/.;  and  from  this  period  it  gradually  <)• 
dined  to  52/.  in  1830.  In  1834,  after  the  reduction  of  t! 
duly  in  the  previous  year,  the  price  was  47/.;  and  at  pre**:: 
it  is  50/.  per  ton.  The  old  duty  of  3</.  per  lb.  discoura»: 
cleanliness,  and  led  to  disease  and  its  attendant  evils.  'I 
reduction  to  Hd.  has  not  only  been  successful  as  a  finant 
measure,  but  has  conferred  the  greatest  benefit  on  i 
poorer  classes,  who  now  consume  a  better  and  theref< 
more  economical  soap  than  before.  In  1834  the  con^uu.; 
tion  of  Great  Britain  was  estimated  at  6(  lbs.  per  bead,  a: 
though  it  has  not  yet  reached  7  lbs.,  the  proporiion 
soap  of  better  qualities  now  consumed  has  increased.  .\> 
the  Excise  allowance  of  one-tenth  in  favour  of  the  raauL- 
factuier  ceased  in  May,  1833,  it  is  necessary  to  add  o;.i- 
ninth  to  the  quantity  charged  previous  to  that  year,  in  ordrr 
to  institute  a  comparison  between  the  quantities  made  Ite- 
fore  and  after  the  reduction  of  duty.  The  illicit  manuu:- 
ture  of  soap  is  still  carried  on,  but  not  to  its  fln-mer  exteu:. 
The  time  has  probably  arrived  when  the  duty  might  be  le- 
duced  told,  per  lb.  on  hard  soap,  and  id,  per  lb.  on  eofC  ar..i 
at  the  same  time  these  duties  might  be  charged  on  t^^P 
consumed  in  Ireland.  At  present  a  drawback  is  aJJuWc;: 
on  all  soap  exported  to  Ireland,  and  fraudulent  praciKv.a 
take  place  in  both  kingdoms  in  consequence  of  this  arraiuc- 
ment,  and  of  the  article  not  being  subject  to  duty  in  l.c* 
Und.  The  quantity  of  soap  exported  to  Ireland  frum  G:t4t 
Biitain  in  each  of  the  years  unaer  mentioned  was,— 

Hard.            Soft  Dravl«ck. 

1834  1 1,258,526  lbs.    33,604  lbs.  £7M95 

1835  12.459,747        8,458  77,966 

1836  11,066,072       86,326  69,647 

1837  10.040,747       96,018  63,163 
1833    10,240.399  195,326  64,616 

1839  9,375,451      161,216       59,269 

1840  9,930,108      187.244       64.457 

In  1840  Ireland  exported  708.126  lbs.  of  soap  toKngUr.  • 
on  which  duty  was  paid;  but  it  is  stated  that  a  larpe  qusn 
tiiy  of  Irish  soap  is  annually  smuggled  into  England. 

A  small  quantity  of  foreign  soap  is  imported:   in  1'^  j- 
the  importation  amounted  to  729  cwts.,  of  which  39S  r\M.* 
were  re-exported. 

The  exiwtation  of  English  soap  to  foreign  parts  has  be  -. 
increasing  within  the  last  few  years.  This  may  partly  bo  at- 
tributed  to  the  more  liberal  character  of  the  present  Exci  c 
regulations  for  the  manufiicture  of  soap,  which  do  not  ren.!.  r 
it  necessary  to  conform  to  certoin  processes,  but  pertn.t 
the  manufacturer  to  mako  expcrimenta  and  imprtHc- 
menta»  and  thus  enable  him  to  unite  cheapnev  and  exrrl^ 
lence.    Formerly,  though  obtaining  the  raw  auiteri4a  at  a 


BOA 


171 


SOB 


l<yw«r  nte  than  tbe  manulketimn  of  other  eoui^tries,  he 
WM  onable  to  compete  with  them  in  foreign  markets.  A 
^w  years  ago  an  EngUsh  mannfftcturer  hrooght  soap-nakers 
to  London  from  Marseille,  where  exeeilent  soap  is  made ; 
bat  it  was  ibund  that  these  men  could  not  pursue  the  pro* 
cesses  to  whieh  they  had  been  acenatoroed,  in  consequence 
of  tbe  Excise  restrictions.  The  countries  to  which  soap  is 
exported  are  not  distingiiished  in  the  public  accounts  sepa- 
rately from  candles ;  but  the  gross  quantities  exported  in 
each  of  the  following  years  were  as  under : — 

Bard.  Soft.  Drawback. 

1834  12.459,747  lbs.    8,458  lbs.  £77,9G6 

1835  12,987,365  8,954  81,209 

1836  13,548,895  8,239  84,716 

1837  11,119,515  13.274  69,552 

1838  16,175,681  7,713  101.130 

1839  21,148,724  9.231  132,218 
1648  22,004,075  7,008  140,745 

SOAP,  M&dieal  U»eB  qf.  In  pharmacy  and  medicine  the 
term  soap  is  applied  to  combinations  not  only  of  oily  and  fatly 
matters  with  toe  alkalis  soda  or  potash,  but  also  with  the 
Tolatile  alkali  (ammonia),  lime  (an  alkaline  earth),  and 
metallic  oxides,  especially  oxide  of  lead;  likewise  to  so- 
luttens  of  resins  in  liquid  potash,  such  as  f^uaiacin  [GuAiA- 
cuia],  called  therefore  Sapo  guaiacinus.    The  combinations 
of  oils  with  ammonia  or  lime,  being  very  thin,  are  generally 
termed  Umments ;  the  common  one  of  hartshorn  with  oil 
IS  an  example  of  tlie  former,   while  oil  and  lime-water 
constitute  the  common  application  to  bums  termed  Carron 
oil.  from  its  frequent  employment  in  the  great  iron-works 
at  that  place.    The  combination  of  oil  with  oxide  of  lead  is 
^reneraily  termed  a  vkuter.    Borne  eorabinations  of  a  vola- 
tile or  flxed  oil  witn  an  aeid  are  sometimes  called  soaps, 
such  as  that  of  oil  of  turpentine  with  hydrochloric  acid 
(cirtiftctal  oamphor),  or  of  almond  oil  with  sulphuric  aeid 
{Sapo  aeidu9) :  but  these  are  scarcely  entitled  to  be  so  re- 
garded.   Among  continental  pharmaceutists,  many  cerates 
and  mixtures  of  metallic  salts  with  common  soap  are  termed 
lo^f,  but  they  are  more  correctly  called  plasters. 

Of  soaps  properly  so  called  there  are  two  kinds,  the  so- 
lubU  and  the  imotubie.  To  the  first  belong  the  soaps  of  soda, 
potash,  and  ammonia;  to  the  latter,  the  combinations  with 
lime  and  lead ;  but  even  the  soaps  of  soda  and  potash  are 
only  perfectly  soluble  in  «<yi  water,  for  hard  waters,  espe- 
cially those  abounding  in  salts  of  lime,  decompose  the  ori« 
ginal  union  and  form  an  insoluble  soap. 

Soaps  are  further  divided  into  hard,  when  soda  is  em« 
ployed  in  their  formation,  and  into  iofi^  when  potash  is 
n<$ed  :  each  of  these  presents  some  varieties  acc-ording  to  the 
nature  of  the  ingredieuts  associated  with  them  in  the  mann- 
fhrture.  A  soap  is  sometimes  prepared  in  which  both 
alkalis  are  used,  but  it  belongs  to  the  class  of  soft  soaps. 

Of  hard  loape,  the  ftne  kinds  are  made  with  soda  and  the 
purer  vegetable  oils,  and  the  inferior  kinds  with  animal  oils 
or  the  coarser  vegetable  oils  or  resins.  White  soda  soap  is 
prepared  with  caustic  soda  and  olive  oil  (in  Spain),  or  with 
almond  oil  (in  France).  In  its  purest  state  it  is  called  medi-' 
anal  soap;  in  a  less  pure  state,  it  is  called  Alicant,  Venice, 
r.r  Spanish  soap.  Tbe  Castile  or  marbled  soap  has  this 
sppearanoe  ooramnnicated  to  it  by  sulphate  of  Iron  and  red 
oxide  of  iron  being  i^ed  and  stirred  through  it  when  the 
5dap  is  nearly  made.  These  are  impurities  which  render  it 
les:i  Ht  for  medical  use  in  many  cases  than  the  white  soap. 
When  properly  prepared,  white  soap  should  neither  make 
an  oily  mark  on  paper  nor  have  a  burning  alkaline  taste. 
It  ^iKHild  be  perfectly  soluble  in  pure  water  and  in  alcohol. 
Its  alcoholie  solution  is  the  ordinary  chemical  test  of  the 
purity  or  softness  of  water.  When  an  alcoholic  solution  is 
evaporated,  the  residuum  constitutes  transparent  soap. 

White  soda  soap  is  the  only  one  which  should  be  used  in- 
ternally. It  is  chiefly  employed  to  form  pills,  which  are 
gently  aperient  and  antacid ;  their  power  in  this  latter  re- 
hpect  is  greatly  increased  by  the  addition  of  exsiccated  car- 
bonate of  soda:  this  combination  is  of  great  utility  in  the 
tt«atment  of  gouty  and  oaleulous  disorders,  when  an  alkali 
is  indicated.  In  other  cases  it  is  used  to  prevent  tbe  pills 
becoming  hard  and  insoluble.  White  soap  furnishes  a  ready 
antidote  to  the  strong  mineral  acids,  in  cases  of  poisoning 
bv  Biny  of  these. 

'  SofI  soap  is  directed  by  the  London  Pharmacopeia  to  be 
made  with  potash  and  olive  oil,  but  this  order  is  seldom 
complied  with.    The  soft  soap  above  mentiotted,  in  which 


both  soda  and  potash  are  used,  is  made  with  olive  and  other 
oils  and  tallow.  It  is  employed  only  to  form  the  compound 
sulphur  ointment.  Common  soft  soap  is  made  with  train 
or  cod-fish  oil  and  tallow;  from  its  ordinary  appearance,  it 
is  sometimes  called  black  soap.  If  a  slight  excess  of  alkali 
exist,  its  detergent  powers  are  thereby  heightened.  Soft 
soap  is  of  great  service  in  many  cutaneous  diseases^  seveial 
of  which,  when  in  a  mild  form,  may  be  cured  by  it  alone.  It 
may  be  rendered  still  more  useful  by  the  addition  of  sulphur 
or  sulphuret  of  potash  (liver  of  sulphur).  In  the  treatment 
of  scabies,  porrigo  (ring- worm),  and  such  diseases,  this  ap* 
plication  is  for  superior  to  the  ointments  and  other  greasy 
compounds  commonly  employed,  which  increase  the  filth  or 
unclean ness  by  which  the  disease  is  aggravated.  It  ia  also 
much  cheaper. 

SOAP-BERRY.    [Sapindus.] 

SOAPSTONE.    [Steatite.] 

SOAR.  River.     [Leigestershirb.] 

SOBIESKI,  JOHN,  sou  of  James  Sobieski,  a  Polish 
noble^  castellan  of  Cracow,  and  a  distinguished  warrior,  was 
born  in  1629,  in  the  district  of  Olesko,  in  the  present  Gal- 
licia,  or  Austrian  Poland,  near  the  sources  of  the  Bug  and 
the  Bog,  on  the  feudal  estate  of  bis  ancestors.  He  was  care- 
fully brought  up  under  the  superintendence  of  bis  father ; 
he  completed  his  education  at  jParis;  served  for  some  time 
in  the  mousquetaires,  or  body-guards,  of  Louis  XIV. ;  and 
travelled  with  his  brother  Mark  in  France,  Italy,  and  Turkey. 
Tbe  young  Sobieakis  were  staying  at  Constantinople  when 
the  news  of  a  fearful  insurrection  of  the  Cossacks,  who  were 
joined  by  a  multitude  of  Polish  serfs,  made  them  hasten 
home.  They  overran  Polish  Russia,  and  destr<^Fed  many 
people,  especially  priests  and  Jews.  Out  of  hatred  of  Catholio 
intolerance,  ihey  obliged  all  the  monks  and  nuns  whom  they 
could  seiae  to  marry  each  other  under  pain  of  death :  the 
khan  of  the  Tartars  had  also  espoused  their  cause.  The  king  of 
Poland,  John  Casimir,a  weak  prince,  harassed  by  tbe  proud 
independence  of  the  magnates,  opposed  but  a  foeble  resist- 
ance to  the  devastating  torrent.  At  last  the  insurgents  met 
with  a  check  under  the  walls  of  Zamosc,  and  a  peace  vras  made 
with  the  Cossacks,  but  it  wsa  boon  broken ;  and  the  Poles 
suffered  many  reverses,  in  one  of  which  Mark  Sobieski  waa 
killed  by  the  hands  of  the  Tartars.  His  brother  John  oon- 
tinued  to  serve  in  the  army  with  distinction  against  the 
Cossacks  and  Tartars,  as  well  as  against  the  Swedes  and 
Russians ;  for  at  that  time  Poland  was  assailed  on  every 
side,  and  nearly  ceased  to  exist  as  a  nation.  In  1660  John 
Sobieski  gained  a  victory  over  the  Muscovite  general  Shere- 
metoff ;  and  for  several  yeors  after  he  continued  to  fight 
with  suecess  against  both  Muscovites  and  Tartars,  in  conse- 
quence of  which  he  was  rais^ed  to  the  dignities  of  grand 
marshal  and  grand  hetman  of  Poland. 

In  1667  Poland  waa  invaded  by  100,000  Cossacks  and 
Tartars.      Sobieski  marched  to  meet  them  at  the  head  of 
only  20,000  men.    At  first  he  kept  on  the  defensive,  in 
order  to  weary  out  the  assailants ;    but  seizing  a  fovour- 
able  moment,  he  sallied  out  of  his  entrenchments,  routed 
the  enemy,  and  compelled  them  to  sue  for  peace.     Pch 
land  was  thus  again  saved  from  destruction.      In  1671 
he  routed  the  Turks,  who  were  led  by  Sultan  Mahomet  IV. ; 
and  some  time  after  he  took  from  them  the  fortress  of  Kot- 
aiin,  till  then  considered  impregnable.    On  the  death  of 
king  Michael  Wisniowietski,  in  1674,  the  diet  assembled  to 
name  a  successor.    Several  candidates  appeared :    Charles 
of  Lorraine  was  countenanced  by  Austria,  and  Philip  of 
Neuburg  by  Louis  XIV.     Sobieski  himself  proposed  the 
Prince  of  Cond^ ;   but  the  palatine  Stanislaus  Jablonowski 
having  stated  in  an  eloquent  speech  his  objections  to  those 
candidates,  concluded  by  saying, '  Let  a  Pole  reign  over 
Poland,'  and  he  proposed  the  conqueror  of  Kotzim,  John  So- 
bieski.  The  effect  was  electrical ;  all  the  Polish  and  Lithu- 
anian nobles  shouted  *  Long  hve  John  III.,'  and  John  was 
proclaimed  king.  The  country  was  hi  a  state  of  exhaustion  * 
the  i%gular  army  consisted  of  only  a  few  thousand  men,  the 
treasury  was  empty,  and  the  crown  jewels  were  pledged  to 
the  Jews.      Sobieski  redeemed  tbe  jewels,  raised  several 
regiments  at  his  own  expense,  and  then  marched  to  oppose 
the  Turks,  who  were  advancing  with  a  large  force.     He  was 
obliged  to  shut  himself  up  within  Lemberg.  which  was 
speedily  invested;  but  taking  advantage  of  a  heavy  fall  of 
snow  which  a  high  wind  blew  in  the  face  of  the  Turks,  he 
issued  from  the  town  with  a  small  but  devoted  band,  and 
the  cry  of  •  Christ  for  ever,'  and  completely  rout^  the  be- 
siegers.   A  fresh  Turkish  army  came,  at  the  head  of  whieh 
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was  the  brave  pasha  of  Damascos,  who  had  acqaired  in  war 
the  surname  of  '  Shai'tan/  or  *  the  Devil,'  accompanied  by 
A  formidable  artillery.  Sobieski  entreoched  himself,  with 
about  10,000  men,  between  two  villages  on  the  banks  of  the 
Dniester,  and  there  sustained  for  twenty  days  the  attacks 
of  the  enemy  and  a  continued  cannonade.  At  last,  on  the 
14th  October,  1676,  the  Polish  king  issued  out  of  his  en- 
trenchments with  his  few  remaining  followers,  whom  he 
drew  up  in  order  of  battle.  The  Turks,  who  numbered 
between  two  and  three  hundred  thousand,  were  astounded, 
and  they  began  to  cry  out  that  it  could  not  be  a  mere  man 
wlio  risked  such  odds,  that  Sobieski  must  be  a  wizard,  and 
that  it  was  useless  to  contend  with  the  wizard  king.  The 
'  Shaitan '  pasha  was  superior  to  such  superstition ;  but  he 
knew  that  the  '  pospolite,'  or  levy  en  manse,  of  the  kingdom, 
was  at  hand ;  and  he  offered  Sobieski  an  honourable  peace, 
which  was  accepted. 

A  few  years  of  peace  followed,  at  least  external  peace,  for 
Poland  was  seldom  if  ever  at  peace  within  herself.  The 
kind's  authority  was  set  at  nought  by  the  nobles,  who  would 
not  listen  to  reform  or  redress  of  grievances,  and  by  their 
veto  dissolved  every  diet  in  which  the  attempt  was  made. 
In  his  own  family,  Sobieski  was  teazed  and  tormented  by 
his  wife,  a  French  woman  by  birth,  an  ambitious  domineer- 
ing woman,  whom  he  had  not  the  heart  to  restrain.  But 
a  new  storm  was  gathering  to  draw  out  Sobieski's  energies. 
This  time  the  attack  of  the  Turks  was  directed  against 
Austria.  The  Turks  were  countenanced  by  Louis  XIV., 
the '  most  Christian  king '  of  France,  who  wished  to  humble 
the  house  of  Austria  to  the  dust.  A  most  formidable 
army,  commanded  by  the  grand-vizier  Kara  Mustapha, 
after  sweeping  over  Hungary,  in  the  month  of  July,  1683, 
invested  Vienna,  from  which  the  emperor  Leopold  and  his 
family  had  fled.  Germany,  Italy,  all  Europe,  were  in  con- 
sternation. All  eyes  were  turned  towards  Sobieski.  The 
Polish  king  had  no  reason  to  love  Austria,  but,  as  a  Christian 
prince,  he  determined  to  defend  the  Eastern  bulwark  of 
Christian  Europe  against  the  dreaded  Ottomans.  Having 
assembled  at  Cracow  an  army  of  16,000  men,  he  marched 
to  the  banks  of  the  Danube,  and  was  met  on  the  way  by  the 
duke  of  Lorraine  and  other  Grerman  princes  with  their  con- 
tingents, and  at  length  found  himself  at  the  head  of  70,000 
men.  Having  crossed  the  Danube,  he  ascended  the  ridge 
of  the  Kaleinoerg,  which  overlooks  the  Austrian  capital. 
On  the  morning  of  the  Uth  of  September,  the  allied  army, 
reaching  the  summit  of  the  ridge,  saw  before  them  the  wide- 
spread tents  of  the  Ottoman  host  in  the  plain  below.  On 
tne  following  day  Sobieski's  army  descended  the  mountain 
to  attack  the  vizier,  and,  after  a  hard  struggle,  drove  the 
Turks  into  their  entrenchments,  which  were  fortified  with 
great  care,  and  appeared  even  to  Sobieski  too  strong  to  be 
forced.  It  was  five  in  the  afternoon,  and  he  had  given  up 
all  idea  of  attack  for  that  day,  when  he  spied  the  vizier 
sitting  at  the  entrance  of  his  splendid  tent,  tranquilly 
sipping  coffee,  with  his  two  sons  beside  him.  This  compo- 
sure provoked  Sobieski,  and  he  gave  orders  for  an  immediate 
attack.  The  Polish  hussars  cleared  the  ditch  and  rode  into 
tlic  camp,  the  infantry  followed,  and.  after  a  rude  shock,  the 
Ottomans  were  driven  in  a  confused  mass  towards  the  tent 
of  the  vizier.  Kara  Mustapha  attempted  to  make  a  stand, 
but  in  vain :  at  last  he  fled  with  the  rest ;  and  Sobieski 
remained  master  of  the  whole  camp,  artillery,  baggage,  and 
all.  On  the  news  of  the  deliverance  of  Vienna,  all  Europe 
resounded  with  acclamations.  Sobieski  pursued  the  Ttirks 
into  Hungary,  and  he  experienced  a  defeat  at  Parany,  where 
he  was  exposed  to  ^reat  personal  danger ;  but  he  defeated 
them  again  at  Strigonia,  and  at  last  cleared  the  whole 
country  of  them. 

Returning  to  his  own  kingdom,  he  found  himself 
again  involved  in  domestic  troubles.  Every  attempt  that 
he  had  made  for  the  regeneration  of  Poland  was  thwarted 
by  some  of  the  turbulent  nobles  bv  means  of  the  veto  which 
the  eonstitution  gave  to  each.  Sobieski  was  even  called  a 
tyrant  and  traitor  because  he  fretted  at  his  own  impotence 
to  do  good  to  his  countrv.  At  the  dose  of  the  stormy  diet 
of  16b8,  he  addressed  the  assembly  in  a  sad  and  umost 
prophetic  tone:  '  What  will  be  one  dav  the  surprise  of  pos- 
terity to  see  that  after  being  elevated  to  such  a  height  of 
glory,  we  have  suflered  our  country  to  fall  into  the  gulf  of 
ruin ;  to  fall,  alas !  for  ever.  For  rovsolf,  I  may  from  time 
to  time  have  gained  her  battles ;  but  I  am  powerless  to  save 
her.  I  can  do  no  more  than  leave  the  future  of  my  beloved 
land,  not  to  destiny,  for  I  am  a  Christian,  but  to  God,  the 


High  and  Mighty.  You  know  that  I  am  no  hiSimm  ia 
auguries;  I  do  not  seek  after  oracles;  I  place  no  reliance 
on  dreams.  It  is  not  from  auguries,  bat  from  faith,  that  1 
learn  that  the  decrees  of  Providence  cannot  fkil  of  accGin- 
pUshment.  The  power  and  justice  of  Him  by  whom  tho 
universe  is  governed  regulate  the  destiny  of  statea.  Wberc- 
ever  during  the  lifetime  of  the  prince  criine  is  attempted 
with  impunity,  where  altar  is  raised  against  altar,  aud 
strange  gods  followed  under  the  very  eye  of  the  true  on«, 
there  the  vengeance  of  the  Most  High  has  already  begun 
his  work.* 

Sobieski  was  an  accomplished  scholar,  and  very  fond  <<f 
learning:  he  acquired  the  Spanish  language  at  an  advamc-1 
age,  amidst  the  cares  of  his  kingdom. 

In  1696  Sobieski  was  suddenly  taken  ill,  and  died,  .n 
Corpus  Christi  day,  and  with  him  Polish  peatnesa  ma>  be 
said  to  have  expired.  He  was  the  last  of  its  really  patr. .  t 
kings. 

iZeltres  du  Roi  de  Polagne  Jean  SMeeki,  publifet  par 
De  Salvandy,  Paris,  1626;  Hittoire  de  Pologne^  hy  Uk* 
same  author.) 

SOCCAGE  (more  correctly  soease)  in  its  original  signi- 
fication, according  to  Bracton,  Littleton,  and  others,  x\ 
service  rendered  by  a  tenant  to  his  lord  bv  the  soc  (soke  > 
or  ploughshare.  The  term  was  afterwaros  extended  to 
all  services  rendered  which  were  of  an  ignoble  or  non- 
military  character,  and  were  fixed  in  their  nature  and 
quality.  The  certainty  of  the  services  to  be  rendered  distin- 
guished socage  tenure  from  tenure  in  chivalry,  or  Ly 
knight's  service,  on  the  one  hand,  and  from  tenure  in  pure 
villenage  by  arbitral^  services,  on  the  other;  and  there- 
fore Littleton  says,  'A  man  may  hold  of  his  lord  by  fealty 
[Fbaltt]  only ;  and  such  tenure  is  a  tenure  in  socage ;  for 
every  tenure  which  is  not  a  tenure  in  chivalry  is  a  tenure 
in  socage.'  By  some  modern  writers  '  socage*  is  deri%<.tl 
from  '  soke,'  a  term  importing  a  district  having  a  particular 
jurisdiction.  But  there  is  no  ground  for  supposing  either 
that  all  lands  within  a  '  soke'  were  held  by  one  species  of 
tenure,  or  that  socage  tenure  was  limited  to  such  dutrici&. 

Socage  is  said  by  old  writers  to  be  of  three  kinds :  soca^t> 
in  frank  tenure;  socage  in  antient  tenure;  and  socage  lu 
base  tenure.  {Old  Tenures,  125, 126 ;  Old  Naiura  Brevtum, 
title  Garde.)  The  second  and  third  kinds  are  now  c<\i;».ti 
respectively  tenure  in  antient  demesne  and  copyhold  tenure 
The  first  kind  is  called  free  and  common  socage,  to  di*- 
tinguish  it  from  the  two  others,  though  as  the  term  soca^^c 
has  lone  ceased  to  be  applied  to  the  latter,  socage  aii«l 
free  and  common  socage  now  mean  one  and  the  sa:u« 
thing. 

Land  denominated  in  Domesday  ' reveland ' is  suppoyel 
by  Lord  Coke  to  be  land  holden  by  socage  tenure.  It  «!.% 
probably  so  called  as  being  land  from  which  the  Reeve  itbe 
collector  of  the  king's  or  lord's  dues  within  the  district)  rv- 
oeived  rent  in  money,  or  in  produce,  in  commutation  U  r 
agricultural  services. 

Every  tenure  which  had  the  same  incidents  aa  soca:2v. 
properly  so  called,  as  derived  from  service  of  the  plough, 
appears  to  have  fallen  under  the  same  denomination.  >\  •• 
however  find  the  word  soke  used  at  a  very  early  period  Ij: 
rent;  and  it  is  possible  that  the  term  socage  may  be  deri^<  •!. 
not  immediately  from  the  ploughshare,  but  from  this  secon- 
dary or  derivative  sense  of  the  term  soke. 

Besides  fealty,  which  the  tenant  in  socage,  like  every  other 
tenant,  is  bound  to  do  when  required,  the  tenant  in  soca??, 
or,  as  he  was  formerly  called,  the  socager  or  aockmao.  is 
bound  to  give  his  attendance  at  his  lord's  eourt-baron,  tf  the 
lord  holds  a  court-baron  either  for  a  manor  [Manor]  or  fi.r 
a  seigniory  in  gross.    This  tenure  is  slso  still  subject  to  « 

Sayment  amounting  to  one  year's  additional  rent  upon  \^t 
eath  of  the  tenant;  which  payment  is  sometimes  cahcd 
relief  [Relief],  from  one  of  a  similar  nature  due  to  the  lord 
upon  the  death  of  a  tenant  by  knight's  service  on  the  retcr* 
ter  of  land  to  the  lord. 

Both  forfeiture  and  escheat  are  incident  to  tenure  in  >  j- 
cage,  as  thev  were  also  to  tenure  by  knighCs  aernc^. 
[EscHEAT.l  In  that  species  of  socase  tenure  which  ia  callt*  1 
gavelkind  [Gavelkind],  and  which  exisU  in  some  paru  uf 
Kent,  there  is  no  forfeiture. 

Wardship  is  also  incident  to  this  tenure.  But  this  inci- 
dent is  not,  as  formerly  in  knight's  service,  a  benefit  given  to 
the  lord,  but  a  burthen  imposed  on  the  infant's  next  hwvA 
of  full  age.  who  must  however  be  a  person  not  capable  n( 
inheriting  the  estate  upon  his  young  kinsman^s  death.     So 
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C(/n8ul  Ca.  Pompeius  8trab<\  vho  defeated  70,(M)0  Italians 
at  Aaculum,  which  waa  destroyed.  This  victory  was  fol* 
lowed  hy  several  others,  for  L.  Mureiia  and  Metellua  Pius 
defeated  the  Marsians;  Sulla,  the  Hirpinians  and  Saronites, 
who  now  transferred  the  seat  of  government  from  Corfinium 
to  Aesernia,  and  heneeforth,  notwithstandinji;  their  defeat, 
became  the  soul  of  the  war.  Several  of  the  confederates, 
disheartened  by  the  success  of  the  Roman  arms,  deserted 
the  common  cause,  and  concluded  separate  treaties  with 
Rome,  until  at  last  the  Saronites  and  Lucanians  alone 
carried  on  the  war.  The  undertakings  of  Mithridatcs  in  Asia, 
and  the  oonneciiona  which  the  Italians  began  to  form  with 
him  (Diodor.,  F^agm.,  lib.  37,  p.  247,  Tauchniti),  as  well  as 
the  hostility  between  Marius  and  Sulla,  rendered  the  Roman 
senate  now  more  than  ever  inclined  to  bring  the  destructive 
war  to  a  close.  In  consequence  of  this  the  Roman  fVancbise 
was  promised  to  airwho  would  lay  down  their  arms.  The 
offer  was  accepted  by  all,  with  the  exception  of  the  Sara- 
nites,  who  were  resolved  either  to  conquer  or  to  perish,  and 
who,  in  the  civil  war  which  soon  ensued,  joined  the  party  of 
Marius.  [Saunitbs,  p.  380.] 

Nearly  all  the  nations  of  Italy  now  acquired,  one  after 
another,  the  franchise.  Concern inf^  the  relation  of  these 
new  citixens  to  the  old  ones,  see  Romb,  p.  109.  At  the  end 
of  this  war,  then,  Rome  was,  notwithstanding  the  reverses 
of  the  Italians,  compelled  to  grant  what  at  its  eommenee- 
ment  she  had  obstinately  refused ;  but  this  refusal  cost  her 
and  Italy  the  flower  of  their  population,  for  nearly  300,000 
lives  were  lost  during  these  fatal  two  years  (Veil.  Pat.,  ii. 
1^),  many  towns  were  destroyed,  and  many  districts  laid 
waste,  which  were  never  restored  to  their  former  state  of 
prosperity. 

The  history  of  the  Social  War  is  the  subject  of  several 
separate  works  in  modern  timea,  among  which  there  is  one  by 
Heyne^  *  De  Belli  Romani  Secialis  Causiset  Eventu,  respectu 
ad  Bellum  cum  Coloniis  American  is  gestum  habito,'  in  his 
'Opuscule,'  vol.  iii.,  p.  144,  &c. ;  C.G.  Keferstein,  *De  Belle 
Ifarsico,*  Halae,  1812;  C  A.  F.  WeUand,  '  De  Bello  Mar- 
sioo.'  Berlin,  1834. 

SOCIETIES,  LITERARY  AND  SCIENTIFIC.  A 
sketch  of  the  origin  and  general  history  of  associations  for 
the  cultivation  of  particular  bfanches  of  science  and  litera- 
tara  will  be  Ibund  under  the  word  Acadsmy,  along  with 
an  enumeration  of  the  most  distinguished  among  such  of 
these  bodies  or  institutions  aa  have  adopted  that  name.  As 
is  there  stated,  what  would  be  called  academies  on  tlw  Con- 
tinent are  more  eommonly  called  societies  both  in  England 
and  in  the  United  States  of  America;  and  a  few  of  them 
are  also  so  designated  in  France  and  other  Continental 
countries. 

I.  Bbitisb  Socibtibs. 

Of  some  of  the  principal  of  these,  such  as  the  Royal  So> 
oieties  of  London  and  Edinburgh,  detailed  accounts  are 
given  under  their  names.  Some  of  those  established  in  pro- 
vineial  towns  will  also  be  found  noticed  in  the  articles  on 
the  towns.  The  following  list  however  includes  all  the 
literary  and  scientific  societies  existing  in  the  United  King- 
dom  and  its  dependencies,  that  are  of  any  eminence,  whether 
elsewhere  mentioned  or  not  :•— 

Society  for  promoting  the  Discovery  of  the  Interior  parts 
of  Africa,  commonly  called  the  A  frican  Association.  [  Anti- 
CAiv  Association,  vol.  i.,  p.  188 J 

Royal  Agricultural  Society  of  England ;  established  1838; 
incor  porn  ted  1840. 

Agricultural  Society  of  Ireland;  established  1840. 

H*»ef\y  of  Improvers  in  the  Knowledge  of  Agriculture  in 
H<»otUr)d;  (i*xiinrt)  '  Select  Transactional,*  prepared  for  the 
|irrM  by  Uobrrt  Maxwell,  8to.,  Edinburgh,  1743. 

HtK'iviy  of  Antif|uariu«  of  London,  commonly  called  the 
Anti«)iitirtun  Society.  [Awtiquariks,  Socibty  of,  vol.  ii., 
\f.  117.) 

H<H'H'iy  of  Antiquaries  of  Scotland;  established  1782,  in* 
rerpiraind  I7h.'f ;  *Troii«acti»ns.'  4to..  Edinburgh,  1792.  &c. 

NoTMfiy  of  AntiquonoH  of  Newcastle  upon-Tyne;  'Ar- 
cha«»olo){iB  Auliana/  4to.,  Nuwcustlo,  18U>,  &c. 

Korictty  of  Apotliomrie^of  JiOndon.  [AporiiECARiES,  Com- 
pany OF,  ¥ol.  II.,  p.  175.J 

Arrlntrottiral  SoriHy  of  London  ;  establiilied  180G;  *£»• 
••>*.'  H¥o,  l/)ndon,  I80«,  &c. 

iMutltn  Ho<M«ty  for  the  Knconragoment  of  Arts,  Manu- 
faiijiur«»ii,  auiicommeree:  established  175.1;  •Transactions.' 
vol  1^  hvo  IjintUtn,  1783.  [SociBTY  fOR  THB  BjrCOVRAQB- 
MK!vror  Arts,  flte.j 


HBaharoa  AgrieuUnral  Society;  'Communications,*  4!<k 
Nassau,  1802,  &c. 

Bath  Society  for  the  Encouragement  of  Agrtcttlturc.  Ar*. 
Manufactures,  and  Commerce ;  founded  1777;  *  Letters  ahd 
Papers,'  8vo.,  Bath.  1 792.  &c. 

Society  of  Arts  for  Scotland. 

Association  for  the  Promotion  of  the  Fine  Arts  in  Scjt- 
land ;  established  1834. 

Society  of  ArtisU  of  Great  Britain ;  incorporated  \7€b 
re-incorporated  1768,  under  the  name  of  the  Royal  Acaden  } 
of  Arts.    [Roy At  Acabbmy,  vol.  xx.,  p.  2U2.] 

Asiatic  Society  of  Bengal;  founded  at  Calcutta,  17^4. 
[Asiatic  Socixtibb,  vol.  ii^  p.  484.] 

Royal  Asiatic  Society  of  Great  Britain  and  Inlar.'! 
founded  at  London,  and  incorporated,  1824.    [Asiatic  .'''  • 
CIBTIBS,  vol.  ii.,  pp.  484,  48 5. J 

Bombay  Asiatic  Society,  originally  Literarv  Society  •  f 
Bombay.    [Asiatic  Socibtibs.  vol.  ii.,  p.  485.) 

Madras  Koyal  Asiatic  Society,  originally  Literary  Sik*;**} 
of  Madraa.    [Asiatic  Socibtibs,  vol.  ii.,  p.  486.] 

Royal  Astronomical  Society  of  London;  founded  lcJ«> 
'  Memoirs.'  4to.,  London,  1822,  &c. 

Botanical  Society  of  London. 

British  Association  for  the  Promotion  of  Science ;  c^'x- 
blished  1831 ;  'Transactions*  in  8vo.  annually. 

Cambridge  Philosophical  Society;  established  1519 ;  in- 
corporated 1832;  '  Transactions^'  4to.,  Cambridge,  Js.K 
&c. 

Camden  Society  for  the  Publication  of  Early  Hiitour^i 
and  Literary  Remains;  founded  at  London,  1838 :  first  pub- 
lication, 1839. 

London  Society  for  promoting  Practical  Design. 

Society  for  the  Diffusion  of  Useful  Knowledge;  esU- 
blished  1826  ;  incorporated  1832;  first  publication,  \6'Z7. 

Royal  Dublin  Society  for  Improving  Husbandry  ani 
other  Useful  Arts;  incorporated  1749  [Dublin,  voL  ix  .  p 
172];  *  Weekly  I  Observations,'  8to.,  DubUn,  1739,  6cc. ; 
'Transactions.'  8vo.,  DubUn,  1799,  &c. 

Other  Dublin  Societies.     [Dublin,  vol  ix^  p.  172.] 

Central  Society  of  Education;  first  publication,  12mi* . 
London,  1837. 

Smeatonian  Society  of  Civil  Engineers;  incorporated  In:  *^ 
[SlfEATON,  p.  145.] 

Entomological   Society   of  London;    established    !?<  '• 
'Transactions,'  8vo.,  London,  1807.  &c. 

Royal  Geographical  Society  of  London ;  established  1  •;  ^  I  . 
'Journal,'  8vo.,  Lon.,  1832.  &c. 

Geological  Society  of  London;  established  1807;  'Trs  '^- 
actions.*  4to..  London,  1811,  &c. ;  Second  Series,  1^24. 

Royal  Geological  Society  of  Cornwall;  established  \\^]4. 
'Transactions,'  8vo.,  London,  1818,  &c. 

Harveian  Society  of  London. 

Highland  Society  of  London;  founded  1778;  incorporate-! 
1816.^ 

Highland  and  Agricultural  Society  of  Scotland:  fonndt-I 
1784;  *  Prize  Essays  and  Transactions,'  8vo,  Ediobux  h. 
1799,  &c. ;  New  Series,  8vo..  Edinburgh.  1829,  &c. 

Horticultural  Society  of  London  ;  founded  1S04 ;  *Tnn^' 
actions,'  4lo.,  London,  1807,  &c.;  Second  Series,  4to.,  Ir-.*., 
&c. 

Caledonian  Horticultural  Society ;  'Memoirs.*  bt^^^  Ed.^- 
borgh,  1814.  &e. 

Hunterian  Society  of  London. 

Roval  Jennerian  Society;  founded  1803;  'Annual  Rr- 
ports,^  8vo..  London.  1 804.  &c. 

Linnean  Society  of  London ;  founded  1788;  incorpc-at.-l 
1802;  •Transactions,'  4to..  London.  1791,  &c. 

Royal  Society  of  Literature  of  the  United  KinptJo--  ; 
incorporated  1823;  'Transactions,*  4to..  I^ondon,  18J7,  ic« 

Bath  Royal  Literary  and  Scientific  Society. 

Bristol  Literary  and  Philosophical  Society. 

Hull  Literary  and  Philosophical  Society. 

Leeds  Literary  and  Philosophical  Society. 

Manchester  Literary  and  Philosophical  Society;  found'-! 
1781;  'Memoirs,'  8vo.,  17b9,  &c.;  Second  Series  5«\.  . 
1805,  &c.     [See  vol.  xiv.,  p.  374.] 

Edinburgh  Society  for  Improving  Medical  Knowlc^-r  : 
founded  1731  (on  the  basis  of  the  Edinburgh  Philo^ph.r/: 
Society,  established  in  1718);  converted  into  Hociviy  f^r 
Improving  Arts  and  Sciences.  1739  (now  the  Royal  8i>- 
ciety);  'Medical  Bssa)*s  and  Observations,'  6  vols,  i*vo, 
Edinburgh,  1733-44. 

Westminster  Medical  Society. 
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SodeUs  Latina  Jenentis ;  (?)  *  Aeta, '  editaab  J.  E.  Wal- 
cbio,  8vo^  Jen.,  1 752,  &o. 

Mineralogical  Society  of  Jena. 

Natural  fiistory  Society  (Naturforschende  Gesellschaft) 
of  Dansig;  *New  Memoirs/  4to.,  Danzig  and  Halle,  1820, 
&c. 

Bohemian  Society  of  Mathematics  and  National  and 
Natural  History  (PrivatrGesellschaft  iu  Bohmen  zur  Auf- 
nab  me  der  Mathematik,  der  Vaterlandischen  Geschichte, 
und  der  Natur-Geschichte) ;  'Transactional'  8vo.,  Prague, 
1775,  &c. ;  New  Series  (*  Neuere  Abhandlungen  der  K. 
Bohmischen  Gesellscbaft  der  Wisaenscbalteu '),  4to^ 
Vien  na  and  Prague.  1791,  &c. 

Royal  Society  of  Sciences  of  Gottingen ;  founded  in  1 751 ; 
publishes  the '  Obttingische  Gelebrte  Anzeieen.'  which  first 
appeared  in  1739,  before  the  foundation  of  the  Royal  So- 
ciety, and  under  the  title  of  *  Gbttingische  Zeitungen.* 

Suabian  National  Society  of  Physical  Philosophy  and 
Natural  History  (Valerlandische  Gesellschaft  der  rhysiker 
und  Naturforscher  Swabens) ;  '  Memoirs,'  8vo.,  Tubingen, 
1805,  &C. 

Copenhagen  Society  of  Literature  and  Science,  Domes- 
tic and  Foreign  (Kibbenhavnske  Selskab  af  Laerdoms  og 
Videnskabers,  &c.);  '  Memoirs,*  4to.,  Copen.,  1747,  &c. 

Royal  Danish  Scientific  Society;  'Memoirs,*  4to.,  1781, 
&0. ;  New  Series,  4to.,  1801,  &c. 

Icelandic  Royal  Society  of  Copenhagen ;  and  other  Ice- 
landic Societies.    [See  vol.  xii.,  p.  126.J 

Upsal  Royal  Society  of  Sciences;  founded  in  1720; 
'Transactions,'  4to.,  17. .,  &c. 

Gothenburg  Royal  Society  of  Sciences  and  Belles  Lettres. 

Soci6t6  des  Naturalistes  de  I'Universit^  Imperiale  de 
Moscow;  'M^moires,*  4to.,  Moscow,  1806, &c. 

The  few  American  societies  must  be  considered  as  set 
down  according  to  a  loose  notion  of  their  respective  emi- 
nence or  importance;  and  the  Continental  societies  are 
grouped  as  French,  Beli;ic,  Dutch,  Hamburg,  German, 
Daniah,  Icelaniic,  Swedish,  Russian ;  following  what 
seemed  the  most  natural  connection  of  the  several  countries. 

SOCIETY  FOR  THE  DIFFUSION  OF  USEFUL 
KNOWLEDGE.  In  the  month  of  November,  1826,  Mr. 
Brougham  convened  a  meeting  of  gentlemen,  who  formed 
themselves  into  a  committee  for  promoting  the  composition, 
publication,  and  diatribution  of  elementary  works  upon  all 
branohea  of  useful  knowledge.  The  two  main  objects  in 
view  were  to  give  the  people  books  which  might  convey 
knowledge  to  uneducated  persons,  or  persons  imperfectly 
educated,  and  to  reduce  the  price  of  scientific  and  other 
useful  works  to  the  community  generally.  The  committee 
then  founded  a  society,  under  the  name  of  The  Society  for 
the  Diffusion  of  Useful  Knowledge,  composed  of  donors  of  1 0/. 
and  annual  subscribers  of  1/.  The  average  income  arising 
from  annual  and  life  subscription  in  each  of  the  first  five 
years  was  300/.,  from  which  one-half  is  to  be  deducted  for 
works  given  to  subscribers.  From  that  time  the  subscriptions 
gradually  diminished;  indeed  the  pecuniary  support  of  the 
Societv  waa  after  the  first  year  derived  almost  entirely  from 
the  sale  of  its  works. 

In  the  year  1832  the  Society  was  incorporated  by  a  charter, 
which  vested  in  the  London  committee  the  whole  of  its  pro- 
perty, and  gave  them  the  control  over  its  proceedings.  The 
London  committee  consists  of  a  chairman,  of  a  vice-chair- 
man and  a  treasurer  elected  annually,  and  sixty  members, 
who  hold  their  seats  until  forfeited  by  neglect  of  the  duties 
prescribed  by  the  by-laws  of  the  Society. 

From  ita  outset  the  Society  excluded  from  its  works  all 
subjects  that  involved  differences  of  religious  opinion,  partly 
because  the  different  religious  bodies  had  occupied  that  field 
far  more  efficiently  than  the  Society  could  hope  to  do ;  partly 
because  the  Society  was  supported  by  men  of  various  religious 
opinions,  and  intended  to  address  itself  to  the  whole  people 
without  distinction  of  sect.  Excepting  in  so  far  as  the  his- 
tory of  the  Church  may  trench  upon  matters  that  belong  to 
controversial  tbeolog}-,  this  rule  of  the  Society  has  been 
strictly  observed.  Upon  two  occasions  the  rule  excluding 
theological  matter  has  caused  works  which  had  been  in- 
tended to  be  undertaken  by  the  Societv  to  be  prepared  and 
published  by  individuals  connected  with  it  in  tneir  separate 
and  private  capacity,  namely,  the  '  Illustrated  Edition  of 
Paley,'  by  Lord  Brougham  and  Sir  C.  Bell,  and  Mr.  Charles 
Knight*s  '  Pictorial  Bible.' 

'  The  usual  method  adopted  by  the  Society  for  the  prepa- 
ratk>u  of  iu  works  has  been  to  engage  the  assistance  of 


authors ;  these  in  the  first  instance  submit  a  plan  for  the  ap- 
proval of  the  committee,  by  whom  the  manuscript  and  proofs 
of  the  works  are  usually  revised.  The  committee  Ua* 
also  in  several  instances  engaged  the  service  of  an  editor, 
who  conducts  the  works  entrusted  to  him,  under  the  super- 
intendence and  control  of  the  committee.  The  proofs  ar<» 
often  likewise  referred  by  the  committee  for  revision  to 
gentlemen  not  members  of  their  own  body;  and  thoe 
referees  are  sometimes,  according  to  circumstances,  rcmui^**- 
rated  for  their  assistance.  By  means  of  the  local  committee^, 
a  list  of  which  is  printed  periodically  on  the  wrapper  of  the 
Society's  publications,  and  with  the  assistance  of  frien'U  ui 
the  diffusion  of  useful  knowledge  in  many  parts  of  Gccat 
Britain  and  Ireland,  various  works  that  have  been  publuhc  .1 
by  the  Society,  and  particularly  articles  in  their  period  km  1 
publications,  have  had  the  advantage  of  the  revision  of  per- 
sons who,  from  possessing  local  knowledge,  or  from  otlur 
circumstances,  have  been  enabled  to  make  valuable  corrwr  • 
tions  and  additions.  The  copyright  of  the  works  publulic  1 
under  the  Society's  superintendence  is  usually  assignefl  u» 
the  Society,  unless  when  the  work  has  been  projected  l>> 
one  of  its  publishers,  and  produced  and  conducted  wiih 
his  capitaL  Such  has  been  the  case  with  many  of  thc«c 
published  by  Mr.  Charles  Knight 

The  revenue  which  the  Society  derives  from  its  workft  i> 
usually  a  rent  paid  by  the  publisher  for  the  use  of  the  coi>>  - 
right,  proportionate  to  the  cost  and  price  of  the  work,  aii  i 
the  number  of  the  edition. 

The  Societv  has  published  or  superintended  the  publu-s- 
tion  of  the  following  works:—],  'The  Library  of  Usefc.  I 
Knowledge,'  consisting  of  a  series  of  treatises  on  variola 
branches  of  knowledge,  as  pure  mathematics,  physics,  his- 
tory, biography,  and  geography.  These  treatises  comprv  - 
bend  nearly  the  whole  of  the  sciences  taught*  reaching  t> 
their  most  abstruse  parts ;  but  treatises  on  each  bmtir.*: 
of  ])hysic8  have  been  also  published,  adapted  to  the  co:.  < 
veyance  of  instruction  in  the  most  elementary  and  popui^.- 
form.  There  are  for  example  treatises  teaching  as  much  >.i 
natural  philosophy  as  can  be  conveyed  without  a  knoiv- 
ledge  of  mathematical  science.  Three  hundred  ;ii.I 
sixty  numbers  of  this  series  have  been  publi&hcd.  j. 
'  The  Farmer's  Series,'  consisting  of  works  on  the  huiM  . 
on  various  kinds  of  cattle,  on  planting,  on  farms,  on  tirt.i 
implements,  and  other  agricultural  subjects.  3,  *  1 .  •• 
Library  of  Entertaining  Knowledge.'  which  consifti*  4. 
volumes,  largely  illustrated,  relating  to  history  and  biogrui  I.  *. . 
arts  and  antiquities,  descriptive  geography,  and  natural  lu^ 
tory,  treated  in  a  popular  manner.  4,  *  The  Journal  uf  E«i^- 
cation,'  10  vols.  5.  'The  Penny  Magazine.'  9  vols.  6,  *  Tl** 
Penny  Cyclopsdia,'  21  vols,  (not  yet  finished).  7,  A  series  .  : 
Maps,  almost  complete,  and  consisting  of  nearly  200  map« :  .1 1 
plans  of  great  cities:  these  maps  ara  founded  on  the  U*<.; 
and  most  recent  authorities,  and  are  prepared  under  i*.-- 
superintendence  of  the  Society.  8,  Maps  of  the  Heater.- 
9,  *  The  Gallery  of  Portraits,'  containing  engraved  likeQe>>  « 
of  eminent  men,  from  original  portraits  or  other  g^vtl 
authority,  with  memoirs,  in  7  vols.  10,  Alraanaea  ami 
Companions  to  them,  from  1828  to  1842,  both  iodusac. 
1 1, '  The  Working  Man's  Companion.'  12,  '  The  Libra: « 
for  the  Young.'      13,  *  The  Statistics  of  Great  BnUiu* 

14,  '  A  Treatise  on  Friendly  Societies;'  'A  Treatise  on  An- 
nuities ;'  '  A  Manual  for  Mechanics'  lostituttoDs,  and  a 
Report  of  the  Condition  and  Prospects  of  these  Institutiun« 

15,  A  Series  of  Treatises  on  Governments.  16,  *Ti»)i<'^ 
of  Logarithms,'  and  Barlow's  '  Tables  of  Squares,  Cule^, 
&c.'  The  total  number  of  volumes  of  various  aizes  hitherto; 
(Nov.,  1841)  issued  by  the  Society  is  168. 

From  the  profit  of  some  of  these  works  the  Society  I.:i* 
derived  a  considerable  income,  which  it  has  devoted  lo  the 
preparation  of  others,  tending  either  to  the  advancemtsol  uf 
science  or  to  the  moral  or  ph)  sical  improvement  of  the  peop  t^- 
Thus  the  work  on  the  Statistics  of  the  British  Empiro.  aud 
afterwards  a  set  of  large  astronomical  maps,  were  prepare«l 
with  the  Society's  funds  without  hope  of  profit  Again,  in 
the  year  1829  the  Society  collected  firom  all  the  Fhena.% 
Societies  in  England  returns  of  the  amount  of  sickness  and 
mortality  experienced  by  them  during  the  preceding  five 
years ;  and  from  these  returns  and  other  data  a  work  «  a% 
written  by  Mr.  Ansell.  More  recently  it  has  made  similAx 
inquiries  concerning  the  state  of  Mechanics'  InaUtuttons^ 
and  has  published  the  result  of  the  inquiries,  with  augi;«^- 
tions  for  the  improvement  of  those  useAil  bodies,  which  it 
has  united  into  associations  in  various  parts  of  the  ^«»fl«*^M". 
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Arts,  there  was  no  authorised  or  ofBcial  ptiblicatibn  of  the 
papers  conrounicated  to  i(i  farious  committeea,  or  for  itiak* 
ing  known  the  reiiihs  of  its  labonrt.  The  pubttcalion  of 
such  information  in  an  annual  Tolume  of 'Transaetions*  was 
contemplated  soon  after  the  commencement  of  the  Society's 
operations ;  but  the  first  Tolume  did  not  appear  until  the  year 
1783.  Many  of  the  papers  bowerer  which  would  otherwise 
have  appeared  in  such  a  work,  were  published,  with  the 
sanction  of  the  Society,  in  Dossiers  '  Memoirs  of  Agricul- 
ture and  other  OBconotnical  Arts/  of  which  the  first  volume 
appeared  in  1768,  and  the  third  and  last  in  178fl.  Some 
further  particulars  respecting  the  early  proceedings  of  the 
Society  are  supplied  by  a  *  Register  or  the  Premiums  and 
Bounties*  given  by  the  Society  instituted  in  London  for  the 
Encouragement  of  Arts.  Maoufoctures,  and  Commerce, 
from  the  original  institution  in  the  Tear  1754,  to  the  year 
1778  inclusive.*  This  register,  which  was  prepared  by  a 
committee  of  the  Society,  and  is  arranged  in  a  tabular  form, 
was  printed  in  folio,  in  1778.  From  it,  and  from  a  brief 
history  of  the  transactions  of  the  Society,  published  in  the 
first  volume  of  D9s8ie*s  '  Memoirs,'  the  folIo#ing  summary 
of  their  early  proceedings  is  taken.  It  is  much  to  be 
regretted  that  there  are  no  published  statements  from  which 
the  account  can  be  readily  continued  to  the  present  time. 

In  the  department  ot  Agrieulhtre  the  pecuniary  rewards 
given  frotn  1754  to  1776  amounted  to  3201/.  19«.  ;  while 
during  the  same  time  56  gold  and  26  silver  medals  were 
distributed.  In  this  class  of  rewards  several  were  given  to 
encourage  the  planting,  raising,  and  preserving  of  limber^ 
trees ;  especially  of  oak  fbr  ship-building.  Some  were  given 
for  the  cultivation  of  madder,  the  supply  of  which  had  been 
previously  dependent  upon  Holland.  In  addition  to  the 
premium^i  bestowed,  the  Society  aided  this  undertaking  by 
procuring  an  act  of  parliament  to  substitute,  for  a  term  of 
years,  a  fixed  payment  of  5i.  per  acre,  instead  of  the  payment 
of  tithe  in  kind,  which  would  have  impeded  the  cultivation 
of  so  valuable  a  crop  in  England.  The  cultivation  of  hemp, 
of  foreign  grasses,  and  of  several  kinds  of  roots  for  the 
food  of  cattle,  was  also  encouraged  bv  prixes.  Another  ob- 
ject attempted,  but  not  so  success nilly,  was  the  produc- 
tion of  bees'-wax  in  England  in  sufficient  Quantity  to  ren- 
der this  country  independent  of  others  fbr  tne  supply  of  so 
useful  an  article.  Several  important  agricultural  imple- 
ments were  also  brought  into  use,  and  eJtperiments  on  drill 
husbandry  were  promote  1  and  brought  into  public  notice. 

In  the  class  of  ChsmUtry  the  Society  expended,  in  the 
same  time,  (he  sum  of  1315/.  5«.  in  pecuniary  rewards,  be- 
sides giving  2  gold  medals  and  1  of  silver.  One  of  the 
most  important  objects  attained  in  this  department  was  the 
manufacture  of  crucibles,  similar  to  the  Hessian,  of  melt- 
ing-pots suitable  for  smelting  tin-ores,  and  of  earthem  re- 
torts. The  production  of  such  vessels  was  commenced  at 
Chelsea  under  the  auspices  of  the  Society :  the  supply  had 
been  previously  obtained  tnm  the  Continent.  Tlie  disco- 
ver}- of  a  mine  of  cobalt  in  England,  and  the  home  manu- 
fiieture  of  zaffre  and  smalt,  were  also  encouraged.  The 
mannflicture  of  verdigris  was  established  in  this  country; 
and  the  industry  of  the  nation  was  fhrther  promoted  by  the 
introduction  or  improvement  of  the  processes  of  tinning 
copper  and  brass  vessels ;  dyeing  woollen  cloth,  linen,  cotton, 
silk,  and  leather;  making  buff  leather ;  tanning  with  oak 
aawdust;  making  transparent  varnish,  white  enamel,  sal 
ammoniac  8tc. 

Under  the  head  Coioniet  and  Trade,  the  register  shows 
an  expenditure  of  2785/.  I3«.  9d.  in  pecuniary  rewards,  in 
addition  to  which  12  f^old  medals  had  been  presented.  The 
chief  object  of  this  part  of  the  Society's  operations  is  the  in- 
troduction into  BriiUh  colonies  of  plants  or  roanufiictures 
previouslv  confined  to  fbreign  countries ;  and  in  the  period 
embraced  by  the  document  referred  to,  this  object  had  been 
attained  as  fir  as  regarded  the  production  of  potash  and 
nearlash  in  North  America,  while  much  had  also  been 
aone  towards  the  raising  of  silk,  the  cultivation  of  the  vine, 
tnd  the  manufacture  of  wine,  indigo,  vegetable  oils,  8tc. 
The  American  war  of  Independence  put  an  end  to  many 
promising  experiments  in  this  department 

In  the  promotion  of  home  Mant^fhciurei,  besidet  tiioee 
already  alluded  to  under  the  head  of  chemistry,  much  was 
done  in  the  early  part  of  the  Societr^s  career;  the  aum 
expended  in  pecuniary  rewards  in  this  department  being 

*  iVMiMt  sfv  Um  ivwdt  htutmU  tut  ■■Mwi  mip«Ui«  whUk  Iks 
MvsMvlMr<lifc* tpwUb offwi  ud BumUita, iImms wUeh art fivwi  viiltoat 


2026/.  19.,  together  with  1  gold  and  8  ■ilter  nedala.  TIm 
manuflMtttre  of  Tvrkey  eaffeta,  Upestry  weaving,  weaving 
imitations  of  Marseilles  and  India  quilting,  tarioua  impro^  e- 
menu  in  spinning,  lace-making,  ttc^  were  amone  the  objerta 
promoted.  The  improvement  of  paper,  the  making  of  r  h  'p 
and  straw  haU,  of  artificial  flowera,  and  of  catgut  sinnga 
for  musical-instmmenta  ware  also  encouraged. 

In  the  Medwmcai  department  6  gold  and  lOaOver  me- 
dals were  given,  and  2284/.  14#.  6A  wu  distributed  in  p^ 
cuniary  rewards.  The  introduction  of  aaw-mills  into  this 
country  was  one  of  the  most  important  objects  effected  by 
the  Society,  while  they  also  encouraged  the  use  of  many 
new  or  improved  machines.  The  gun-harpoon  for  the 
whale-fishery  was  rewarded  by  them. 

In  the  Polite  Arts,  embracing  sculpture,  painting,  draw- 
ing,  mapping,  engraving,  &o.,  the  expenditure  in  money 
amounted  to  8325/.  5t. ;  and  the  honorary  rewards  bestowed 
were  as  follows;^  10  gold  medals,  6  silver  medals,  17  guM 
pallets,  47  great  silver  pallets,  and  37  small  silver  pallets. 
The  rewards  offered  by  the  Society  iK>t  only  had  a  great 
effect  in  encouraging  individuals,  but  also  promoted  the 
establishment  of  the  Royal  Academy.  The  first  publte  ex- 
hibition of  paintings  in  the  metropolis,  which  soon  gave  rue 
to  others,  was  held  in  the  rooms  of  the  Society  of  Arts  in 
1767;  the  apartments  being  gratuitously  opened  for  the 
purpose  in  that  and  the  two  following  years. 

In  addition  to  the  matters  embrac^  in  the  above  clasMv 
3613/.  in  money  and  16  gold  medals  were  devoted  to  mi«^ 
cellaneouR  objects  embraced  by  the  comprehensive  plan  of 
the  Society.  The  principal  part  of  this  expenditure*  the  »ur 
of  3500A,  was  applied  to  the  promotion  of  a  plan  for  suppl- 
ing the  metropolis  with  fish  by  land-carriage:  a  scheme  wb"-h 
was  also  assisted  by  parliament  to  the  amount  of  2DO0/. 

The  total  amount  of  pecuniary  rewards  bestowed  by  the 
Society  down  to  1776  was,  according  to  the  'Regiater*  a'boT« 
referred  to,  23,551/.  18«.  2d.;  or,  including  the  eost  of 
medals  and  pallets,  24,616/.  4#.  bd.  This  regiater  was 
continued  by  manuscript  additions  to  the  end  of  1813 ;  m'ld 
f^om  the  unpublished  part,  with  a  sight  of  which  the 
secretary  has  fkvoured  the  writer,  it  appears  that  tbe  pecu- 
niary rowards  bestowed  from  1777  to  1813  amounted  toabu  t 
2757/.  lOf.,  and  that  the  medals  and  pallets  distributed  «vr» 
186  in  gold  and  464  in  silver.  Later  than  this  there  dt-rs 
not  appear  to  be  any  condensed  statement  of  the  operations 
of  the  Society ;  but  it  has  been  stated  for  some  years  pa^t. 
in  their  advertisement  to  the  public,  that  upwards  of  100»U(Ht/^ 
derived  from  voluntary  subscriptions  and  legacies,  has  been 
expended  in  pursuance  of  their  plan.  It  is  needless  to  re- 
capitulate the  more  recent  proceedings  of  the  Society, 
which  have  been  the  same  in  character,  although  more 
limited  in  extent,  than  those  above  mentioned ;  but  it  miv 
be  briefiy  remarked,  in  the  words  of  the  secretary's  addrv«4 
at  the  distribution  of  prizes  in  1841,  that  'at  a  time  when 
it  stood  alone  in  offering  encouragement  to  the  fine  arts,  it 
effected  much  good  in  that  department ;  and  that  it  can  n^w 
point  with  proud  satisfaction  to  the  names  of  Bacon,  NolU*^ 
kens,  and  Flaxman,  Cosway  and  Lawrence,  Sharp  and  Sher- 
win,  Pingo,  Merchant,  and  Wyon,  with  many  other  eminent 
artists,  the  early  manifestations  of  whose  geniua  were  no- 
ticed by  the  Society  in  a  manner  which,  there  can  be  nn 
doubt,  assisted  very  materially  in  its  development.'  St.il 
more  important  perhaps  have  been  the  effects  of  the  So- 
ciety's encouragement  of  poor  operatives,  in  improving  the 
E recesses  with  which  they  are  practically  acquainted.  Tbe 
istory  of  those  inventions  connected  with  weaving,  abirh 
have  been  the  objects  of  their  encouragement  wiibin  t!.« 
last  fortv  years,  was  adverted  to  in  the  address  just  qu.  tut 
ab  an  illustration  of  what  the  Society  hate  effected;  abt.ut 
twenty  pecuniary  rewards  having  been  given,  chiert>  t> 
Bethnal  Green  and  Spiulflelds  weavers^  for  inventions  jf 
great  utility. 

As  before  stated,  the  first  volume  of  the  Society's 'Tnin«- 
actions'  was  published  in  1783.  For  forty,  seven  years  fn.»m 
that  time  a  volume  appeared  annually;  but  since  1829  ili« 
volumes  have  been  biennial.  An  index  to  the  first  twentv- 
five  volumes  was  published  in  1808,  and  two  others^  em- 
bracing respectively  from  the  twenty-sixth  to  the  fortiec*-. 
and  from  the  fi)rty-first  to  the  fiftieth,  have  ainee  appear  oi. 
In  1774  the  Societv  removed  from  their  original  prem.^r^ 
opposite  Beaufbrtbuildings,  Strand,  to  their  preaeni  hou*e 
in  the  Adelphi,  which  was  erected  purposely  for  them  ;  or.d 
in  the  years  1 777-83  Barry  decorated  their  great  room  witi 
asMieaofpieturei.    [Bault.  tot.m^p.  611.] 
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Hm  Sode^  «f  Am  oonarti  •!  yrwint  of  about  oi^ht 
haniiiod  peraoiM,  of  whom  many  ore  lifo  mombott.    Mem- 
bers ore  odmittod  by  faollot,  and  oubMribo  two  goineoB  cr 
upwards  annually,  or  twonty  guiaoaa  or  apwarda  In  a  aingle 
•unu    The  batmoM  ia  eooduetod  by  aatroral  oommittaaa, 
ono  being  afipointed  Ibr  eaeh  department  of  f U  operationa : 
and  general  meeUnga  era  bold  ^nr  timee  in  eeeh  temien, 
on  the  fir»t  Wedneadayt  of  Deeember,  February,  April,  and 
June.    Besidea  these,  ordinary  meetings  are  held  every 
Wednesday  evening,  to  reeeive  reports  ftom  the  aeveral 
oommittees,  fiie.     The  Society  Issue  gmtuitously,  every 
seeond  jear,  a  pamphlet  eootaining  a  list  of  the  premiums 
offered  in  the  various  elaasea  of  afcrieulturo,  ftne  arts,  che- 
miatry  and  minemlogyi  eolonies  and  trade,  maaufhotures, 
nnd  meehanioa;  and  in  whieh'the  privileges  of  the  BMas^ 
beta  axe  stated  at  length.  The  paintings  in  the  great  room, 
nnd  the  museum,  whieh  eon  tains  models  of  the  maehiaes 
rewarded  by  the  Society,  with  speeimens  of  the  amnufaoturas 
they  have  encouraged,  may  be  seen  gmtuttously  between 
the  hours  of  ton  and  two  on  any  weeh  day,  exeept  Wednee- 
day.    Aocording  to  the  rulea,  admimion  must  be  obtained 
bv  an  order  ftom  a  member ;  but  any  rospectable  person  ean 
obiaiu  admission  even  without  this  (brm.    It  is  to  be  hoped 
that  t^  utility  of  the  eoUeclion  may  be  soon  extended  by 
the  suspension,  id  some  cases,  of  a  rule  of  the  Society,  whieh 
stipulates  that  all  machines  or  processes  rewarded  by  them 
shall  be  freely  given  up  to  the  public,  and  not  proteoced  by 
pntent,-*a  rule  which  now  excludes  many  useAil  inventions 
ftom  the  benefits  offeied  by  its  lewaidsaad  the  publicity  of 
its  muaeum. 

80CISTY  ISLANDS,  the  name  given  by  Captain  Cook, 
in  honour  of  the  Royal  Society  of  London,  to  a  duster  ef 
iaianda  in  the  South  Paeiie  Ooean.  They  lie  about  10 
milea  to  the  westward  uf  another  duster,  of  whieh  Tahiti 
(Otaheite)  b  the  chief,  named  the  Geoiigian  Islands,  in  he- 
aour  of  George  IIL  Mariners  usually  eaUed  the  latter 
the  Windward  and  the  Ibrmer  the  Lseward  Idands.  Receai 
geographers  hav«  been  disposed  to  oomprohend  both  the 
.lusters  under  the  name  of  Sodety  Islands.  As  however 
the  two  dusters  are  pdfitically  as  well  as  geographically  die- 
tinct,  it  will  be  sometimes  expedient  to  proesfve  the  distine- 
tiTe  designations  ia  speaking  of  them;  dthoagli  we  are 
to  be  understood  as  noticing  both  groups  under  thf  general 
head.  The  following  are  Uie  namss  sxid  positions  of  these 
islands.  The  names  are  given  according  to  the  orthogra- 
phy introduced  by  the  irst  missionartea,  and  used  by  the 
press  now  established  among  the  people: 


doaters  aqd  aummDdtii|[  islands;  the  component  sttb> 
stanfies  being  the  same  m  all,  although  each  has  some 
distinguishing  peouliarity  of  its  own.  A  full  account  of 
these  gedogicd  characteristics,  analogous  and  distinctive, 
amy  be  found  in  Sllis's  *  Polynesian  Bescarohes.'    There 


$.ut 

• 

W.lOQf. 

Meatia                  • 

\r  63' 

0" 

148*     9'  45" 

Tahiti   (Otahdte)«  north 

point        •         •         • 

17*  29' 

)7" 

149*  33'  15" 

Simeo          •                  # 

17*  30' 

0" 

JdO*     0'    0" 

Maiaoiti,  or  ChaHes  San- 

der's Ishmd                p 

ir  23' 

Q" 

150'  40'     0" 

Tetuaroa               •        » 

Hnahine 

16'  \7f 

0" 

151*    6'  45" 

Rauitea 

16-  45' 

0" 

15r  38'  45" 

Tahaa.  three  milea  north 
of  Kaiataa. 

Bombora     • 

16^  %V 

r 

151*  5<'  45" 

Idauarua                        » 

16"  10' 

o» 

152*  30'    0" 

Tuhai 

Lord  Howe's  Island 

16*  \ff 

9" 

|54»  12*  45" 

Soilly  Island         «        t 

16*  »' 

0" 

155*  !54'  41" 

The  five  irst  mre  ihese  ediad  Ike  OeoTgie«  islands,  nnd 
the  rest  the  Socfety  Idands,  when  Hhe  two  g^neups  are  das- 
tinguisfaed.  The  liat  is  e^luaive  of  sevuml  Mnta  wbieh 
surround  or  are  interspersed  among  tkieae. 

Of  aU  these  idands.  Tshiti  is  %rf  wraeh  the  tawgesteod 
ihe  moat  elevated.  fOyAHam.]  Ail  the  islanda  aee  aaeun- 
toinoua  in  llie  interior,  and  have  a  bordsv,  frcMU  one  to  four 
miles  wide.  Of  rich  level  kmd,  wxtending  Aem  the  baae  ef 
the  high  land  to  the  aea;  and  dtbeugh  the  wutline  ef  eadi 
has  some  peculiarity  distinguishing  U  from  the  vast,  « 
their  general  appearance  they  resemble  eadi  ether.  Tetu- 
aroa, Tubai.  Lwd  Howe's  attd  the  «cHly  islands  hewieeer 
form  exceptions,  as  they  are  lew  eoml  islands,  sddom  vising 
many  feet  above  the  sea.  Tahiti  is  108  miles  in  eiveuaa 
feretice ;  Eimeo  is  supposed  to  be  about  96  miles;  fluahme 
prubably  more  then  30 ;  and  Raialea  is  somewhat  lai«er. 
The  others  aiw  of  smaller  eKteot  Aeorreapending  eesem- 
Maoee  prevads  in  the  geoiegieal  atiwtwe  «f  the  fNineipal 


no  reason  to  suppose  that  any  of  these  islands  are  of 
altogether  voloanie  origin,  like  the  Sandwich  Islands.  The 
entire  mass  of  the  latter  has  evidently  been  in  a  atate  of 
fnaion*  and  offers  no  traoe  of  any  primitive  or  secondary 
rock.  But  in  the  Society  Islands  tbera  are  basalts,  whinstone 
dykes,  and  homogeneous  earthy-lava,  reiaining  all  the  coa« 
volutions  whidi  oooliog  lava  is  known  to  assume ;  there  are 
also  kinds  of  hornslene,  limestone,  silex,  breccia,  and  other 
Btthstences,  which  undur  the  action  of  fire  do  not  appear  to 
have  altered  their  original  fiimu  Some  are  found  in  de- 
tached ftagments,  ethers  in  large  massei.  Although  many 
unequal  appearanees  of  the  aoUon  of  fire  occur  in  almoat 
every  island,  yet  Mr.  Ellis  states  that  he  never  met  with 
any  cavern,  aperture,  or  other  formation  resefnbling  a 
crater,  nor  had  he  ever  heard  of  any,  ^ith  the  exeoeption 
of  the  large  lake,  called  by  the  natives  Vaihiria,  situated 
among  the  mountains  of  Thhiti.  *  The  wild  and  broken 
manner  however  in  which  the  rooks  and  mountains  now 
appear,  warranta  the  inforeuoe  that  since  their  fi>rmation» 
they  have  been  thrown  up  by  some  vdcaiiic  explosion, 
the  disruptions  of  an  earthquake,  or  some  other  violent 
convulsion  of  the  earth ;  and  have  from  this  drcumslanoe 
assumed  their  bold,  irregular,  and  romantic  ibrass*'  AU 
the  Society  Islands,  and  maav  others  in  Ao  PaeiAo,  aiw 
surrounded  by  a  belt  of  coral  rock,  from  two  or  Ihme  to 
twenty  yards  in  width,  and  situated  at  distances  from  a  few 
vards  te  perhaps  two  miles  Arom  the  shore.  Against  this 
barrier  the  long  rolling  waves  of  this  wide  Pacifie  are  driven 
wiih  terrifle  videaee  by  the  trade- windi^  and,  arrested  by  Vi* 
often  rise  ten,  twelve,  or  iourteeii  feet  above  its  surfacoL 
These  reefii  proteel  the  low  lands  from  ihe  violeaca  of  the 
sea;  for  while,  beyopd  them,  the  surface  ef  the  water  im 
luptaled  l<y  the  ali£hteat  breeae,  all  within  is  smooth  weter. 
There  is  usually  a  oreak  orepMsing  in  these  marine  bariiei^ 
which  offers  an  eaj^  passage  for  dipping.  The  soil  i^  vui- 
rious.  The  aides  of  the  mountains  am  frequently  oovemd 
with  a  thin  layer  of  light  earth ;  but  the  summits  of  manr 
of  the  inferior  hills  present  a  thick  stratum  of  stiff  red 
echre  or  yellow  marl.  This  is  seldom  found  on  the  lofty 
mountains  composed  ef  basalt  or  cellular  volcanic  stones 
but  gcDerally  covers  the  lower  hills  that  rise  between  tb^ 
interwr  mountdns  and  the  shore.  The  natives  use  it  as  a 
pigamnt  for  staining  or  painting  ibeir  doois,  window-sbutr 
ten,  eaaoes.  &c  end,  wh^n  mixed  wii^  lime,  the  wails  of 
their  houaeSb  The  levd  tracts  along  the  ooast  are  tho  moat 
valuable  parts  of  the  land.  The  soil  of  those  tracts  is  a  rich 
alluvial  deuoait,  wiih  a  ooasiderahle  pixture  of  vegetable 
mould,  and  is  exceedingly  prdific 

The  dimattf,  produ4)tSb  cbafuoter,  and  oenditioi^  of  the  ia- 
habitaiita  are  the  same  aa  those  of  Tahiti,  the  pciadpal 

IPfAHBIVK.] 

b  much  luore  frequent  in  the  Society  than  iu  thp 
fleodwich  Islands,  during  the  whole  year ;  but,  exempt  ip 
the  mifty  eessen,  it  is  sddom  heavy  or  lasting.  t\\^,  miny 
season,  the  only  variation  of  the  tropical  year,  occurs  when 
the  sua  is  vertical,  and  generally  continues  from  I>eoeosber 
to  Mnroh;  duriag  this  time  the  rlim^^v  is  more  insalubnoua 
and  the  aiokncaa  of  the  inhahitaoto  greater  than  a^  any 
nther  period.  Thunder  and  Uightning  are  ftaquaot,  eij^eci- 
aUy  in  the  rainy  seeson« 

uega  and  doga,  and  somerimei  rata,  were  tb#  mily  ani- 
mals whose  desh  was  fonmedy  «aten  by  the  natives.  The 
misdonaiies  have  jptpdueed  ail  nur  deaieatio  anjasala ;  8nd 
all  haveaueeeeded  very  well,  except  the  sheep.  Afany  of 
the  natines  now  peoaam  huadreds  of  catiiei  ^ich*  wiMi 
their  other  produne,  th^y  aeUL  wiih  mutual  adupntage,  to 
the  ships  whieh  tendiaft  the  iaUnda  for  refreahmenfa.  Rab- 
hita«oald  aet  he  praasrved;  eats  have  heaama  eonunon  i^ 
houses,  nadnttgaaatfasmurites.  The  hicds  of  thiMMp  aad  t||e 
aeighbeuring  islanda  ase  not  distiaguisM  by  hrilliflfMy  m 
plumage  ar  adedy  ef  aaag.    There  are  hoP#ver  ^^^^^^ 

ef  them  ia  immft*^  attashe*^    ^^ 
auBseaeua  daaa  an  the  aquatic fowi.    TbeiO^^ 

.Mfo  emlmN^  the  impic^ird  <P*^*?,  .f^^T*^ 
dhiada  of  petid,withilimi.  abound -ifWthes^^ 

eapeeidly  in  ftal^raaad  Mauaw-^  ^""^Sl^^  ^ 
eSperd  Lade  «f  hmua :  and  wild  diichs  wmft  Ja  *e  }p- 
goons  aad  marshes,    limie  aia  aeverd  IfJOiJa  ^  hiAto  ^ 
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prey,  and  a  nucnber  of  tbe  woodpecker  tribe,  wiih  tone 
email  paroquets  of  rich  and  tplendid  plumage.  The  turtle- 
dove U  found  in  the  inland  parts  of  some  of  the  islands,  and 
ni)i(eons  among  the  mountains.  Among  the  few  singing- 
Birds,  the  most  conspicuous  is  that  called  by  the  natives 
Omainmao,  which  in  appearance  and  note  much  resembles 
the  thrush.  Domestic  fowl  are  abundant,  and  were  found 
in  the  islands  when  originally  discovered. 

The  Society  Islanders  are  generally  above  the  middle 
iCature,  but  their  limbs  are  much  less  muscular  and  firm 
than  those  of  the  Sandwich  Islanders,  whom  in  many  re- 

Sects  they  resemble ;  but  they  are  more  robust  than  the 
arquesans.  who  are  the  most  light  and  agile  of  the  inha- 
bitants of  Eastern  Polynesia.  In  sixe  and  physical  power 
they  are  inferior  to  the  New  Zealanders,  and  more  resemble 
the  Friendly  Islanders;  but  they  as  much  lack  the  gravity 
of  the  latter  as  they  do  the  vivacity  of  the  Marquesans. 
The  countenance  of  the  Society  Islanders  is  open  and  pre- 
possessing, though  the  features  are  bold,  and  sometimes  pro- 
minent. The  racial  angle  is  frequently  as  elevated  as  in 
the  European,  except  where  the  frontal  and  the  occipital 
bones  have  been  pressed  together  in  infancy.  The  prevail- 
ing complexion  is  an  olive,  a  bronse,  or  a  reddish-brown, 
equally  removed  from  the  jet-black  of  the  African  and 
Asiatic,  the  yellow  of  the  Malay,  and  the  red  or  copper 
colour  of  the  aboriginal  Americans :  it  is  frequently  a  me- 
dium between  the  two  latter  colours.  Considerable  variety 
nevertheless  prevails  in  the  complexion  of  the  population 
of  the  same  island,  and  as  great  a  diversity  among  the  in- 
habitants of  the  different  islands. 

The  mental  capacity  of  the  Society  Islanders  has  hitherto 
been  onlv  partially  developed.  They  are  remarkably  cu- 
rious and  inquisitive ;  and,  compared  with  other  Polynesian 
nations,  may  be  said  to  possess  considerable  ingenuity,  me- 
ehanical  invention,  and  imitation.  Totally  unacquainted 
with  the  use  of  letters,  their  minds  couid  not  be  improved 
by  any  reeular  continued  culture;  yet  the  distinguishing 
features  of  their  civil  polity — the  imposing  nature,  numerous 
observances,  and  diversified  ramifications  of  their  superstition 
—the  legends  of  their  gods — ^the  historical  songs  of  their 
^rds--the  beautiful,  figurative,  and  impassioned  eloquence 
Sometimes  displayed  in  their  national  assemblies— and, 
above  all,  the  copiousness,  variety,  precision,  and  purity  of 
their  language,  with  their  extensive  use  of  numbers,  war^ 
rant  the  conclusion  that  they  possess  no  mean  mental  capa- 
bilities. 

By  diseases,  wars,  infanticide,  and  the  use  of  ardent 
spirits,  the  large  population  which  these  islands  formerly 
contained  was  reduced  to  a  mere  remnant  when  the  mis- 
sionaries came  among  them,  and  was  in  rapid  progress  to 
extinction.  The  general  adoption  of  Christianity  put  a  stop 
to  the  evils  in  which  this  decline  had  originated ;  but  for 
some  years  after,  the  number  of  deaths  considerably  ex- 
ceeded the  births.  About  the  years  1819  and  1820,  the 
births  were  nearly  equal  to  the  deaths,  and  since  that  period 
the  population  has  been  rapidly  increasing.  The  latest  in- 
formation estimates  the  inhabitants  of  these  islands  at 
18,000  or  20,000.  Most  of  the  natives  can  now  read  and 
write.  Their  moral  conduct  has  become  more  regular,  and 
their  social  condition  much  improved ;  they  have  acquired 
the  knowledge  of  various  useful  arts,  and  profitable  branches 
of  commerce  have  been  opened.  Numerous  vesitels  of  from 
30  to  80  tons  burden  are  usefully  employed  in  trade,  and  in 
maintaining  an  intercourse  between  the  several  islands.  A 
press  has  for  many  years  been  actively  engaged  in  supplying 
the  natives  with  publications  in  their  own  language,  suited 
to  their  wants  and  their  condition. 

(^\\vi:%  BalyneHanRe$earehi9;  Kova^et  of  Wallis,  Cook, 
and  Wilson;  Tyerman  and  Bennet^i  Voifoge  round  the 
World;  William's  Miuimarv  BnierprUe9;  the  Eeporii 
and  Majtamine  of  the  London  Missionary  Society,  &e.> 

SpCINlANS,  SOCI'NUS.  AND  UNITARIANS.  An 
opinion  has  occasionally  found  supporters,  that  Arianism 
bad  covertly  maintained  its  grouna  in  Italy,  from  its  first 
ftppearanee,  until  the  time  of  the  Reformation— an  event 
which  emboldened  its  adherents  to  appear  openly.  It 
is  more  probable,  that  as  men  are  prone  to  turn  from  one 
extreme  to  another — in  shaking  off  the  fetters  so  long  im- 
posed upon  them  bv  the  high  objective  system,  and  the- 
urgical  claims  of  the  church  of  the  middle  aoes,— men 
nuhed  into  the  opposite  extreme  of  rejecting  the  central 
truth  of  Christianity,  on  the  ground  of  the  mystery  which 
iavwu  the  subject    While  the  north  of  Xuiope  was  dia- 


turfaed  by  the  Anabaptiala,  and  the  insnrrortiea  of  tbo  pea- 
santry, the  south  atid  cenire  also  of  this  Conttneot  p^t 
forth  fruits,  evoked  in  like  manner  by  the  fierce  beou  oi 
that  eventful  time.  Aa  in  Get  many.  Christian  life,  orcier. 
and  decency  were  assailed;  so  in  the  south*  the  subtle 
minds  of  Hetier  (a  Swiss)  and  Servetus  ta  Spaniaitl)  werv 
led  to  attack  the  ordinariljr  received  doctrine  of  the  Tnnitj. 
and  conseauently  of  the  divinity  and  atonement  of  Chrisc 

The  followers  of  Soetiius,  and  the  religionists  oonnccied 
with  them,  known  as  Unitarians,  form  the  principal  body  of 
Anti-Trinitarians.  Their  opposition  to  the  belief  of  Catbol  c 
Christians  is  based  upon  their  rmeetion  of  the  dootrince  ui 
the  Trinity,  or  Three  Persons  in  One  Godhead— of  tbe  irve 
divinity  of  tiie  Son— and  the  important  practiral  con*e- 
quences  on  Christian  life  flowing  therefrom.  AmoQg  U»e 
general  confusion  and  excitement  of  the  Reformation,  wbcn 
antient  Isnd-marks  were  removed,  and  pillars  of  orthodox • 
tottered*  it  is  not  strange  that  antient  beresiea  ahould  revivr, 
and  in  a  more  systematic  form  than  before,  and  suiifK>rt««l 
(as  of  old)  by  men  of  piety,  talents,  and  learning.  Individual 
teachers  of  this  class  appeared  about  that  time,  flrrt  in  It^li, 
the  seat  of  cold  classical  learning  and  revived  neepticiftm. 
From  thence  they  found  their  way  to  Switxerland,  wbexv 
then,  as  now,  scepticism  and  subjective  rationalism  were 
found  to  flourish  by  the  side  of  deep  piety ;  and  to  Pulaii'i 
and  Transylvania,  where  political  causes  led  to  the  favour- 
able treatment  of  the  new  opinions. 

The  leading  features  of  Socinianism  will  be  treated  else- 
where [Trxoloot],  so  that  for  the  present  we  shall  confine 
ourselves  to  a  brief  account  of  the  principal  leaders,  and  ib« 
extension  of  their  teaching  into  different  countnei.  The 
most  eminent  were  Michael  Servetus,  one  of  their  mutt 
original  thinkers  (whose  execution  for  heresy  at  Genevs,  lu 
1553,  must  ever  remain  a  blot  upon  the  character  of  Celvii. ». 
and  the  two  Soxxini.  The  elder  of  tbe  two,  L»lius  Socmus 
of  Siena,  was  born  in  1525.  He  died  at  Zurich  in  Uoi, 
leaving  to  his  more  celebrated  nephew,  Faustua  Socinu* 
(who  oied  in  1604,  aged  63),  the  task  of  reducing  to  a  »>«- 
tematic  form  the  tenets  which  they  held.  Faustus  Socidua. 
who  for  these  labours  may  be  regarded  as  the  founder  u' 
the  Socinian  party,  was  called  as  arbitrator,  in  1578.  froui 
Italy  and  Switxerland  to  Transylvania,  where  Anti-Tnni- 
tarian  opinions  had  been  planted  some  yeais  previously  bi 
George  Blandvata,  a  Pieamontese  exile.  On  visiting  Po- 
land, Socinus  found  his  co-religionists  settled  in  tbe  tou  u 
of  Rakau,  where  they  had  published  a  Bible,  the  ealecbi^  m 
known  as  the  Racovian  (the  nearest  approach  to  a  confe*- 
sion  of  faith  among  this  body),  and  other  works.  Bv  ilio 
resolutions  of  the  synods  of  Petrikow  and  Pincsow  (i.t-.i 
in  1563  and  1565)  the  Polish  Anti-Trinitarians  bad  «iUi< 
drawn  from  communion  with  the  other  Christian  bod.oi 
For  a  time  Socinus  was  refused  admission  into  their  coru* 
munity,  on  the  ground  of  some  differences  of  opinion.  Sub- 
sequently however  his  popularity  was  such,  that  his  frllow. 
religionists  in  that  country  preferred  to  be  called  by  ihe 
name  of  their  principal  teadser,  than  by  their  fomer  one  i>r 
Unitarians,  and  which  was  still  home  by  the  lk>urishiiif 
communities  in  Transylvania. 

Starting  aa  did  the  Unitarian  or  Socinian  bodies  from  sn 
exa|;gerated  employment  (in  the  opinion  of  moat  CathoUc 
bodies)  of  the  pnnciple  of  private  judgment,  the  unavoidabU 
result  soon  appeared,  in  an  abundance  of  discordant  opintoni 
on  various  points  connected  with  the  central  one  of  xhvxt 
system.  The  declining  yesrs  of  Socinus  were  embittered 
and  his  popularity  lessened  by  these  and  similar  eauees.  But 
Faustus  Socinus  must  be  regarded  as  the  founder  of  timt 
party  which  baa  at  least  shapod  and  explained  after  its  o«n 
pecular  Ikahion  the  doctrines  of  the  Tnnity.of  the  Divuuii 
of  Christ,  of  the  need  of  a  mediator  and  the  atoneaeoi,  a 
the  power  of  repentance,  of  the  sacraments,  of  giaoe*  aud 
of  the  eternity  of  punishment. 

The  Polish  communities  had  reached  their  moat  flourish- 
ing condition  during  the  first  half  of  the  seventeenth  oentur  v. 
Expelled  by  a  decision  of  the  Diet  from  Poland  in  163S*  maov 
joined  the  congregations  in  Transylvania.  Others  attemptrd 
to  spread  these  opinions  in  Germany,  Switxerland,  HoUsn«i. 
and  England,  in  the  last-named  conntrr  and  tbe  Ncv 
England  States,  the  principal  aeata  of  Unitarian  ism  axe 
to  be  found.  Their  views  do  not  seem  to  hare  gained  any 
remarkable  ascendency  among  the  multifarious  denomioji- 
tiona  of  Holland.  German  Rationalism  has  in  many  particti- 
lars  arrived  at  the  same  conclusions  as  Umtariani»m ;  it 
would  be  unjust  however  to  oonfimnd  the  two.  Kteii  Ytewod 
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•  BUpmior  soil,  which  ii  a  raddish-oolourad  earth,  eovarad  at 
eertain  teuons  with  abundant  gran,  and  wall  adapted  for 
the  eultivation  of  grain,  fruit,  and  vegetablea  In  the  val- 
leys through  which  the  streams  flow  there  are  exteasive 
groves  of  datO'trees,  and  numerous  enclosures  of  dukkum, 
and  some  plantations  of  indigo  and  eottoa,  which  are  all  in 
a  thriving  state.  The  vigorous  vegetation  with  which  the 
lower  declivities  of  tiie  Haggier  Mountains  are  dothed  in* 
dicates  a  superior  fertility  in  that  district  In  general  the 
soil  of  this  northern  plain  is  stony,  but  it  is  generally  oovered 
with  a  dwarfish  bush  about  six  fiiet  high. 

With  the  exception  of  a  few  rivulets  whieh  originate  in 
the  Haggier  Mountams,  few  if  any  of  the  aires ms  contain 
water  til  the  year  round.  Hence  the  inhabitants  are  obliged 
to  collect  rain-water  in  reservoirs,  hut  in  most  parts  of  the 
northern  plain  water  is  found  at  a  distance  of  Arom  eight  to 
ten  feet  below  the  surface. 

As  no  Buropean  in  modern  times  has  spent  a  whole  year 
in  Socotra,  we  are  very  imperfectly  acquainted  with  the 
climate.  In  the  ttnt  three  months  of  tne  jear,  the  mean 
temperature  is  about  70i^  and  in  June  and  July  about  88^ 
Though  within  the  range  of  the  monsoons,  it  is  differently 
affected  by  them  from  the  neighbouring  eovntries.  The 
north -eset  monsoon  brings  dry  weather  to  Hindustan  and 
the  eastern  coast  of  Africa,  but  in  Socotra  during  that  mon- 
soon it  rains  almost  daily.  During  the  aouth-west  monsoon, 
ou  the  contrary,  the  sky  is  generally  clear  and  cloudless, 
and  the  stars  shine  with  uncommon  brilliancy.  But  before 
the  setting  in  of  the  breeze  a  dense  white  canopy  of  doudi 
extends  over  the  sky ;  the  air  however  is  perfectly  dry.  The 
north-east  monsoon  blows  with  a  steady  breese,  but  that 
from  the  eouth-west  commences  with  a  force  almost  like  a 
hurricane. 

The  principal  commercial  products  are  derived  from 
the  wild^plants,  and  are  the  aloe  and  dragonVblood.  Tlie 
aloe  plant  {Aloe  tpicaia  or  Socoirina)  in  the  western  dis- 
tricts covers  the  hills  for  many  miles,  at  an  elevation  of  from 
500  to  2000  feet  above  the  plains.  The  dragon's  blood  tree 
grows  in  the  same  part  of  the  island,  at  an  elevation  of  from 
800  to  SOOO  feet.  These  two  planU  are  so  abundant,  that  ten 
times  the  quantitv  which  at  present  is  exported  could  be 
collected  in  the  island.  There  are  several  Ibrest-trees,  but 
none  fit  for  timber.  Yams  grow  wild  in  the  Haggier  Moun* 
tains,  where  also  wild  orange-trees  are  found,  which  pro- 
bably have  been  introduoed  by  the  Portuguese.  Dates  are 
the  only  fruit-trees  whieh  are  cultivated,  and  though  nu- 
merous in  the  eaatem  districts,  their  produce  is  not  e(|ual  to 
the  consumption,  and  dates  are  imported  from  Muskat 
Agriculture  is  limited  to  the  cultivation  of  dukkum,  a  species 
of  millet,  beans  and  tobaeco,  with  a  little  cotton  and  indigo. 

There  are  no  horses.  Asses  are  only  found  in  a  wild  state 
on  the  Haggier  Mountaine.  They  are  probably  the  descen- 
dants of  domestic  animals.  The  camel  is  the  only  animal  of 
burden,  and  is  nearly  as  sure-footed  as  the  mule ;  but  there 
are  only  about  200  in  the  island.  The  eewi  are  small,  resem- 
bling in  site  the  black  Welsh  cattle.  They  are  only  kept 
for  their  milk.  Qhee  forms  one  of  the  principal  artielea  of 
export.  Sheep  and  goats  are  numerous,  especially  in  the 
western  district^  whm  they  constitute  the  principal  wealth 
of  the  inhabitants.  The  sheep  are  small,  hut  havw  a  good 
wool,  of  whieh  thick  cloaks  are  made,  which  are  well  known 
in  Arabia  and  Persia.  There  are  several  kinds  of  goats, 
and  one  of  them  it  found  in  a  wild  stale  on  the  mountains : 
the  flesh  of  this  apecies  is  much  prised  by  the  natives. 
There  are  eivet-eata  all  over  the  island,  rats,  mice,  and 
chameleons.  There  are  several  kinds  of  vulturea,  aad  also 
the  flamingo.  Turtlea  are  found  on  the  souUiera  eoest. 
Fish  abound  in  eeversl  parts  of  the  coast,  and  seme  femi- 
lies  live  on  the  produce  of  their  fishing. 

The  population  is  estimated  by  Wellsted  at  4000  indivi- 
duals, which,  eonaidering  the  large  tracu  consisting  Neariy 
of  bare  rocks,  seems  Co  he  a  very  fair  estimate.  It  consiau 
of  two  different  nations,  of  which  one  is  foreign  and  the 
other  apparently  aboriginal.  The  former  aiw  called  Socotran 
Arabs,  and  the  latter  Bedouina.  The  Arabs  are  a  mongrel 
race,  chiefly  the  desceadaau  of  Arabs  who  were  left  there 
by  boaU  patsinr  between  Zaosebar  and  the  ArahiMi  coast, 
and  have  settled  on  the  island.  With  theee  mtm  intermixed 
the  descendants  of  the  Somauliee,  or  natives  of  the  eoutfaem 
coast  of  the  Gulf  of  Aden,  uf  Portuguese,  and  of  Ambian  and 
African  slavea.  They  generally  understand  the  Ambian 
l^K^Mge,  b«t  Qtually  speak  that  of  the  Bedeuina.  They 
•re  the  esOy  oMitivnIoia  of  Che  grMMid»  h«t  they  nite  otake 


ghee.  Tbev  am  tealout  Mohamfdtna.  The  nhongii 
are  called  Bedouint  in  oonseqnenee  of  their  paatoral  habit* 
and  their  wandering  mode  of  life^  though  they  differ  widely 
from  the  Bedouina  of  Arabia  in  tome  pointt.  Their  laa- 
guaco  also  appears  to  differ  eontiderably  frooi  that  of  the 
An&e.  The  moantaineers  from  the  Asmhiao  coast  ind— d 
are  aometimes  able  to  make  themselves  undenlood  by  the 
Bedouina  of  Soootra,  but  the  Arabs  from  Moskat*  or  ftt»a 
any  of  the  neighbouring  towna,  are  ^uite  unable  to  do  »o. 
They  have  no  charaeterittict  in  eemmoo  with  the  Arabs  wr 
Somaulies.  They  are  tall,  with  strong,  mu&eular.  aad  rv 
markably  well-formed  limba;  a  fheial  angle  like  that  of  Ka- 
ropeans,  the  noee  slightly  aquiltnei  the  eyes  lively  aad  em- 
prossive,  and  the  mouth  well-formed.  Their  hair  eari* 
naturally,  but  does  not  approach  to  a  woolly  or  crisp  tea  luxe. 
Their  general  complexkm  is  fair,  but  a  few  of  them  are  as 
dark  as  the  Hindus.  The  regularity  of  their  features^  tL« 
feirnest  of  their  complexion,  and  the  aymmetry  ef  tboir 
bodies,  render  them  a  people  distinct  from  any  of  the  va- 
rieties seen  on  the  shores  of  the  continent  on  either  »id«. 
They  live  on  the  produce  of  their  sheep  and  goats,  and  cuJ- 
lect  aloes  and  dragon Vbloed,  which,  together  with  ghee,  tbey 
bring  to  the  porta,  where  they  exchange  them  for  datcv 
dhurra,  and  clothes.  As  they  frequently  change  their 
abodes,  and  live  in  a  country  not  abounding  in  buildinff  ma- 
terials, tliey  inhabit  the  numerout  caverns  whidi  are  found 
io  the  limestone  hills  of  their  country.  They  are  Moham* 
medtns,  but  they  do  not  show  much  teal  in  the  perferasazMs 
of  their  rtligioua  duties  nor  are  they  tainted  with  the  m- 
tolemnce  of  the  Arabs.  They  are  divided  into  femilies  ev 
tribes,  each  occupying  a  determinate  part  of  the  ialaod,  mod 
having  a  representative  or  head,  who  exercises  what  may 
be  termed  a  patriarchal  authority  over  them. 

There  is  no  place  which  can  be  called  a  town.  The  capi- 
tal is  Tamarida,  which  is  built  not  &r  from  the  northed 
shores,  and  consists  of  about  IM  straggling  hooaea,  of  which 
however  only  one-third  are  inhabited.  Wellsted  thiaka  that 
the  number  of  inhabitants  oannot  exoeed  IM. 

Socotra  was  known  to  Ptolemy,  who  netieea  it  ander  the 
name  of  Diosooridis  Insula*  and  Arriaa  taya  that  the  mha- 
bitants  were  suliject  to  the  kings  of  the  ineenee  country. 
It  was  visited  by  the  Portuguese  Fcmandei  PMara  in  IMM, 
and  taken  possession  of  by  Albuquerque  in  U07.  It  is  bo( 
known  at  what  tiose  the  Portueueee  evacuated  the  islaad. 
but  probably  before  the  sixteentS  century  elapsed.  It  then 
returned  under  the  away  of  the  atdtan  of  Kisteen  on  ibe 
southern  coasts  of  Arabia,  and  its  peace  was  not  intenrupced 
until  1801,  when  the  Wahabeee  mede  a  descent  ob  Uim 
northern  shores,  aad  laid  waate  a  part  of  it,  together  «ah 
the  town  oC  Tamarida.  The  sultan  of  Kiaseea  it  stUl  the 
sovereign  of  the  country,  hut  all  the  advaatagea  be  denies 
from  this  poseestion  are  a  few  hundred  dollart,  which  tm 
annually  colleeled  by  a  person  whom  he  sends  la  the  island. 
On  the  other  hand  he  maiataina  no  regular  admioist  ration, 
and  the  people  live  without  any  laws  or  courts  of  justice. 
It  it  slated  that  crimes  are  of  rare  ocoaneBoe. 

(Wellsted's  Afeme^  en  ika  Isimnd  qf  Seooira.  ia  *  Laa^ 
Geogr.  Joumsl,'  vol.  v.) 

SO^GRATES,  oentidesad  by  eeme  the  foaadv  ef  Gtavk 
phikMophy,  wat  hera  at  Alheaa  on  the  0th  of  Thargtlioa, 
CM.  77.  4  (a.€.  460).  Hie  fether,  Sophioaitctts,  waa  a  aeulp- 
tor ;  hit  mciher,  Phaenarele^  a  midwife.  He  waa  eriginaUt 
deatiaed  fer  hit  fether^a  pcofessiea,  aad  we  ere  lold  that  he 
made  ae  slight  preftcieney  in  hit  ari{  tIaCuat  of  cbe  Graees, 
ebthed  in  flowing  drapery,  were  exfafeited  ia  the  Aero|Ma£» 
at  his  work.  He  did  not  however  devote  himself  to  this 
profession ;  he  carried  it  oa  to  fer  at  toeaia  a  deteat  suh- 
tistenoe  from  it,  hut  tt  he  inherited  tooM  little  patperty 
en  his  fether's  death,  he  waa  conCeat  to  deveCe  tha  srnaicr 
part  of  hie  time  and  taleau  to  the  atody  of  philesoAy,  for 
which  he  hed  a  strong  aatacal  inolinaciea.  While  still 
engaged  in  atataary,  and  much  aece  so  after  he  had  gtvea 
it  up,  he  apeat  a  great  part  of  his  tioM  ia  rtmiii^  9ii  the 
aeoesaihle  works  of  foroitr  and  nimlf  pofaiy 
Cnto  supplied  him  with  neaey  to  pay  Cbo 
taught  varieua  aeeompliahiaeaU  at  Atheat^  aad  ho 
aa  auditor  of  meet  of  the  great  physieal  phaeetphoia  aad 
sophists  who  visited  Atheat  doriag  hit  tiam^  especially  cl 
Aaaxagorat,  who  waa  expelled  feoat  the  eity  whoa  Soeraiee 
wat  thirty-NOvoo  years  dd.  his  tarnsmer  Arehdaas,  aad  the 
luxarioua  aad  aeeomplished  Prodiout,  of  wheal  Xeae^hoa 
naket  him  tpedt  ia  Conat  of  the  •aiOMit  tikiliii  iMmm^ 
uL,  I,  tecu.  31.  S4).    In  a  «etd»  ho  amp  ho 
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bating  received  the  very  beet  odueation  which  an  Athenian 
eould  eonntnd  in  tboae  daya.    With  regard  to  bis  public 
}^  we  know  that  be  aerved  hia  eountiy  ftithfuUy  aa  a 
leldier,  aeeofdinp  to  the  duty  of  all  Athenian   citiiena. 
During  the  Peloponnecian  war  be  made  three  several  cam- 
paigns.   In  the  tint  of  these  be  took  a  part  in  the  long 
blockade  of  Potidaea,  and  Alcibiadea,  in  Plato*a  Sffmponum 
if.  819,  E.  fco.)  gitea  a  M\  acoonnt,  though  perhaps  rather 
a  partial  one,  of  his  extraordinary  hardihood  and  valour 
during  this  long  service.    He  endured,  with  the  greatest 
indifferenoe^  hunger  and  thirst,  heat  and  cold ;  in  one  of 
the  skirmishes  whieh  teek  place,  Aleibiadea  fell  wounded 
in  the  midst  of  the  enemy ;  Socrates  resened  him,  and  carried 
him  otr,  together  with  his  arms,  for  whieh  exploit  the 
generals  awarded  him  the  civic  crown  as   the  prize  of 
nlour  ird  Af>(&rtut)i  this  however  he  transferred  to  Atci- 
hisdes.    The  scene  of  hia  aeeond  campaign  was  Boeotia« 
ebere  he  fought  for  his  country  in  the  disastrous  battle  of 
Delium.    Here  he  saved  the  life  of  another  of  his  pupils, 
Xeoophon,  whom  be  carried  from  the  field  on  bit  shoulder, 
fighting  his  way  as  be  went    On  hit  third  campaign  he 
wrved  at  Amphipolis.    On  the  merit  of  his  civil  services  it 
is  tnore  diffleult  to  form  a  decided  opinion.    As  a  member 
of  the  delibemtlve  senate  (fiovK^U  he  showed  great  firmness 
in  votinff  agalnal  the  tniqultoos  aentenoe  by  which  the 
victors  or  Arginusae  wero  condemned  to  death.    But  there 
is  too  much  reason  to  believe  that  he  really  belonged  to  the 
party  of  Theramenea,  who  was  the  chief  mover  in  that  and 
other  unhappy  proceedings.    At  any  rate  he  did  not  leave 
Athens  even  when  the  tyranny  of  the  Thirty  had  reached 
its  height;  he  was  employed  by  them  as  an  agent  in  one  of 
the  noit  detestable  murders  which  they  perpetrated— that 
of  Leon,  and  though  he  did  hot  actually  assist  in  seising  the 
fogitive,  bis  reluctance  to  do  so  arose  probably  from  a  good- 
ness of  heart  quite  consistent  with  a  general  adherence  to 
the  party  whifdi  bad  seleeted  him  as  their  instrument.  That 
Socrates  ikvoured  the  aristocratic  or  oligarehical  faction  at 
Athens — that,  at  least,  he  was  not  well  disposed  to  the 
democratic  constitution  of  his  country,  is  proved,  to  a  certain 
extent,  by  the  fact  that  the  indictment  on  which  he  was  con- 
demned ai  d  executed  was  brought  forward  by  Anytus,  one  of 
the  chief  of  those  citizens  who  assisted  Thrasybulus  in  re- 
storing the  old  state  of  things.  We  are  of  opinion  (and  the  sub- 
ject is  one  on  which  many  opinions  have  been  entertained) 
thst  Socratesi  though  a  thoroughly  good  and  virtuous  man, 
endued  with  great  self-control,  a  strong  sense  of  duty,  won- 
derful amiability  of  disposition,  and  indeed  with  almost  all 
those  qualities  which  otitain  for  an  individual  the  love  and 
idmiration  of  his  fellows,  was  deficient  in  the  higher  kind 
of  political  Tirtue;  that  in  fbct  be'was  not  A  food  citizen, 
because,  with  every  vrish  to  obey  the  laws  of  the  state,  he 
could  not  refrain  from  broaching  theories  at  variance  with 
the  first  principles  of  a  democratic  constitution,  oecause  he 
eonld  not  prevail  upon  his  intelleetual  eonTictions  to  bow 
before  the  supremacy  of  publio  opinioxl.    That  in  the  ab- 
straot  he  might  have  been  in  the  right,  while  ill  Athens 
vts  in  the  wrong,  is  not  the  question.    As  laws,  in  a  demo- 
cratic state,  are  made  by  the  majority,  the  voice  of  one  man, 
or  of  a  smalt    class  of   men,  though  they  may  be  all 
philoeophert,    will   never  justify  the  speakers  in  break* 
ing  through  those  rules,  to  which,  aa  nscmbers  of  the  body- 
politic,  they  are  bound  to  submit.    The  Athenians  were 
justified,  by  every  principle  of  law  which  vras  acknowledged 
m  those  days,  in  the  sentence  which  they  pesaed  upon 
Socrates,  and  It  it  only  a  matter  of  wonder  that  the  votes 
of  the  judges  were  so  nearly  divided.   An  opinion  generally 
unfkvoiirabte  to  him  bed  fer  a  long  time  been  prevalent 
in  Athens,  nnd  it  ia  no  slight  evidence  of  thia  opinion  being 
well.fbonded,  that  it  was,  in  part  at  least,  supported  by 
Anstopbanes,  who  introduced  Secretes  into  his  celebrated 
cotnedv,  *The  Clouds,'  aa  a  mioeiiie^otts  speculator  on 
rasttets  of  religion,  and  as  a  cormpler  of  the  youth  of 
Athens— as,  in  fact,  one  of  the  clasa  of  Sopbiata.    Although 
there  can  be  no  douhft  that  the  comedy  juat  mentioned  had 
no  sbue  in  producing  the  condemnation  of  Socratea,  it  is  at 
least  lemaihaMe  that  the  two  prinapal  dmrgea  brought 
•gainst  him  on  his  trial  coostit«te  the  leading  featurea  in 
the  sttiricid  censure  of  Arietophanee.    The  accuaera,  Male- 
ttts,  Anytus,  and  Lycon,  state  their  charges  aa  followa: 
*  Socratea  is  guilty  of  impiety  in  not  aeknowledginfi^  the 
leods  acknowledged  by  the  atate,  but  on  the  oontrary,  intro- 
4acmg  new  deitiea :  and  he  alao  does  vrrong  in  corrupting 
the  vottth.'    It  would  he  easy  to  eontete  the  argummU  by 


which  Xenophon  seeks  to  justify  his  master  from  theae 
charges,  and  if  we  only  put  ourselves  in  the  place  of  the 
Athenians,  we  cannot  wonder  that  a  small  majority  ol 
judges  were  oompelled  \ff  their  duty  to  pronounce  him 
guilty.  It  does  not  however  foUow  that  he  would  have 
been  put  to  death  in  (Consequence  of  this  conviction. 
But  on  being  called  up  to  receive  his  sentence,  he  treated 
the  court  with  a  contumelious  disdain,  which  was  not  only 
at  variance  with  Attio  law,  but  also  eminently  calculated  to 

E revoke  his  judges,  who  were  accustomed  to  the  most 
umble  and  abject  demeanour  on  the  part  of  those  who 
were  brought  before  them,  and  who  could  ill  brook  the 
irony  and  ridicule  of  a  condemned  criminal.  He  was  sen- 
tenced to  death  by  a  much  larger  number  than  those  who 
had  voted  him  guilty.  The  festival  of  the  Theora  gained 
him  a  reprieve  of  thirty  days,  during  which  his  friend  Crito 
provided  for  him  the  means  of  escaping  from  prison,  but  he 
would  not  avail  himself  of  the  opportunity.  His  sentence 
was  carried  into  execution  at  the  end  of  the  month  Tharge* 
lion,  01.  95.  1  (B.C.  399).  If  we  may  believe  the  account 
given  us  by  a  friend  and  disciple  of  his,  he  met  bis  fate 
with  the  most  heroic  calmness  and  resignation,  discoursing 
with  and  consoling  his  weeping  friends,  even  after  he  had 
drunk  the  cup  of  hemlock,  and  expressing  with  his  last 
breath  bis  debt  of  gratitude  to  ^sculapius  for  having  at 
length  supplied  him  with  a  cure  for  all  earthly  ills. 

Tbe  philosophical  merits  of  Socrates  are  less  doubtful 
than  his  political  character.  The  mere  fact  that  he  ia 
made  the  chief  interlocutor  in  those  wonderful  dialoguea 
which  ^ntain  the  whole  system  of  Plato,  is  sufllcient  to 
prove  that  he  exerted  no  slight  influence  on  that  great 
philosopher,  and  though  he  never  committed  any  of  bis  own 
thoughts  to  writing,  he  has  left  indisputable  traces  of  tbe 
important  innovations  in  science,  of  which  he  must  be  con- 
sidered as  the  real  and  first  author.  We  have  three  autho- 
rities for  the  doctrines  of  Socrates:  Xenophon*s  'Memora- 
bilia;* the  'Dialogues'  of  Plato;  and  tbe  '  Strictures*  of 
Aristotle.  With  regard  to  the  first  work,  too  much  reliance 
has  been  placed  upon  it  as  a  faithful  delineation  of  the 
sayings  of  Socrates.  It  is  too  much  of  an  apologetio 
nature  to  deserve  the  title  of  a  just  and  accurate  exposition 
of  the  doctrines  which  it  defends ;  and  even  if  Xenophon 
had  wished  to  give  a  full  account  of  the  philosophy  of  So- 
crates, it  ia  not  poasible,  from  all  that  we  know  of  him,  that 
he  would  have  been  able  to  do  so.  His  talents,  such  as  they 
were,  were  all  of  a  practical  nature ;  he  does  not  seem  to 
have  had  any  toleration  for  philosophy ;  he  clearly  did  not 
understand  tbe  definition  of  terms  or  ideas ;  and  at  any  rate 
had  not  originality  enough  to  enable  him  to  appreciate  such 
a  thoroughly  original  character  as  Socrates. 

As  to  Plato,  tliere  can  be  no  doubt  that  he  never  meant 
to  pass  off  as  his  own  the  doctrines  and  speculations  which 
he  puts  into  tbe  mouth  of  Socrates ;  but  we  cannot  help 
feeling  that  tbe  Socrates,  whom  he  represents  with  such 
dramatic  truth,  must  have  been  a  real  person,  and  no  crea* 
tore  of  the  imagination,  and  that  Socrates  must  have  been 
tbe  philosophical  aa  he  is  the  formal  basis  of  all  that  Plato 
has  done  for  science.  If  then  we  seek  to  make  up  for.  the 
deficiencies  of  Plato  and  Xenophon,  as  exponents  of  the 
doctrines  which  their  master  actually  promulgated,  by  turn- 
ing to  the  criticisms  of  Aristotle^  we  shall  find  that  PUto 
givea  us  a  much  truer  conception  of  what  he  effected  by  his 
scientific  labours,  than  we  could  have  derived  from  Xeno- 
phon. Arietotle  distinctly  telU  us  that  Socrates  philosc^ 
pbised  about  virtue,  and  made  some  real  discoveries  wiih 
regard  to  the  first  principles  of  science.  Now  this  is  just 
the  philoaophical  basis  which  we  discern  in  tbe  Socrates  of 
Plato.  We  find  him  always  endeavouring  to  reduce  thioga 
to  their  fir«t  elements,  stripping  realities  of  their  pom- 
pous garb  of  words,  and  striving  to  arrive  at  certainty  as  tbe 
standard  of  truth ;  and  we  also  find  that  his  philosophy  is 
generally  applied  to  ethics  rather  than  to  physics.  He 
seemt  to  have  been  eonvinced  of  tbe  unity  of  virtue,  and  to 
have  believed  that  it  was  teachable  as  a  matter  of  science. 
In  fact,  with  him  the  scientific  and  the  moral  run  into  one 
another,  for  knowledge  is  the  final  cause  of  iho  will,  and 
good  ia  the  final  oause  of  knowledge ;  hence  be  who  knows 
what  justice  is,  must  needs  be  just,  since  no  one  wittingly 
deparu  from  that  which  he  knowa  tp  be  good.  Socraics 
considered  it  to  be  his  particular  vocation  to  arouse  the  idea 
of  science  in  the  minda  of  meu.  This  is  clear  from  the  man- 
ner in  which  he  is  said  to  have  ineisted  upon  he  conscious* 
nesa  of  ignorance,  and  also  from  the  use  which  he  made  o 
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tbo  Delphio  response,  yvwOc  navrSp,  *  Know  thyself*  '  For/ 
Mys  Scbleiermachcr  (in  his  voluable  paper  ou  the '  Worth 
of  Socrates  as  a  Philosopher')* '  if  he  went  about  in  the  ser- 
▼ice  of  the  god,  to  justify  the  celebrated  oracle,  it  is  im- 
pouible  that  the  utmost  point  he  reached  oould  have  been 
limply  to  know  that  he  knew  nothing ;  there  was  a  step  be- 
yond this  which  he  must  have  taken,  that  of  knowing  what 
Knowledge  is.  For  by  what  other  means  could  he  have 
been  enabled  to  declare  that  which  others  believed  f hem- 
selves  to  know,  to  be  no  knowledge,  than  by  a  more  correct 
conception  of  knowledge,  and  by  a  more  correct  method 
founded  upon  that  conception?  And  everywhere,  when  he 
is  explaining  the  nature  of  non-science  {aviwurrriitotrvvfi), 
one  sees  that  he  sets  out  from  two  tests :  one,  that  science 
is  the  same  in  all  true  thoughts,  and  conseouenlly  must 
manifest  its  peculiar  form  in  every  such  thought;  the 
other,  that  all  science  forms  one  whole.  For  his  proofs 
always  hinge  on  this  assumption-* that  it  is  impossible  to 
start  from  one  true  thought  and  to  be  entangled  in  a  con- 
tradiction with  any  other,  and  aUo  that  knowledge  derived 
from  any  one  point,  and  obtained  by  correct  combination, 
cannot  contradict  that  which  has  been  deduced  in  like 
manner  from  any  other  point:  and  while  he  exposed 
such  contradictions  in  the  current  conceptions  of  man- 
kind, he  strove  to  rouse  those  leading  ideas  in  all  who  were 
capable  of  understanding  or  even  of  divining  his  meaning.' 
In  all  the  isolated  particulars  which  are  recorded  of 
Socrates,  this  one  object  is  everywhere  discernible.  His 
antagonistic  opposition  to  the  Sophists  is  one  very  strong 
feature  of  this.  They  professed  to  know  everything,  with- 
out having  the  idea  of  science,  or  knowledge  of  what  know- 
ledge is,  and  as  he  had  that  idea  without  the  mass  of 
acquirements  on  which  they  prided  themselves,  he  was  na- 
turally their  opponent,  and  his  strife  with  them  is  carried 
on  entirely  in  tnis  way.  that  he  endeavours  to  nullify  the 
effects  of  their  acquired  knowledge  by  shifting  the  ground 
from  the  objects  to  the  idea  of  science,  whereby  he  generally 
succeeds  in  proving  their  deficiency  in  the  one  thing  need- 
ful to  the  philosopher.  His  irony,  as  it  is  called,  is  another 
remarkable  proof  of  his  devotion  to  his  vocation  as  an 
awakener  of  the  idea  of  science.  TThe  irony  of  Socrates  has 
been  well  described  as  the  co-existence  of  (he  idea  of  science 
in  him,  with  the  want  of  clear  and  complete  views  on  any 
objects  of  science — in  a  word,  as  the  knowledge  of  his  igno- 
rance. With  this  is  intimately  connected  the  indirect  dialo- 
gical  method  which  he  invariably  adopted,  and  which  may 
be  considered  as  his  method  of  extracting  scientific  truth 
from  the  mass  of  semblances  and  contradictions  by  which 
it  was  surrounded.  His  dUemoniofu  or  secret  monitor,  which 
was  a  great  puxsle  to  his  contemporaries,  as  it  has  been  to 
many  of  the  moderns,  seems  to  have  been  little  more  than 
a  name  which  he  gave  to  those  convictions  on  practical  sub- 
jects which  sprung  up  spontaneously  in  his  mind,  and  for 
which  he  could  not  find  any  satisfactory  means  of  account- 
ing, though  he  felt  himself  constrained  to  follow  in  the 
course  which  they  prescribed,  as  when  he  felt  convinced  of 
the  issue  of  an  undertaking,  or  was  restrained  by  some 
secret  misgiving  from  taking  a  certain  route  on  his  retreat 
ttom  a  disastrous  battle. 

Such  are  the  leading  outlines  of  the  philosophy  of  So- 
crates, so  far  as  they  are  capable  of  being  establLihed  with 
any  certainty.  The  importance  of  his  doctrines  is  most 
cleorly  perceived  when  we  consider  them  as  they  were  de- 
veloped and  applied  by  the  various  schools  which  acknow- 
ledged him  as  their  founder,  and  especially  as  they  were 
carried  out  by  Plato.  [Cynics  ;  Cyrbnaicb  ;  Mboarians  ; 
Plato.]  In  all  these  schools,  we  find,  along  with  the  purely 
Socratio  element,  some  foreign  admixture  which  constitutes 
the  diagnosis  of  the  different  systems,  and  it  is  not  a  matter 
of  wonder  that  no  school  of  Socratic  philosophy  merely 
adopted  the  principles  and  method  of  its  great  founder.  A 
thoroughly  original  man  like  Socrates  would  naturally  cacher 
around  him  all  the  original  and  thinking  men  who  fell  in 
his  way,  amtl  his  business  was  best  done  by  making  them  all 
think  for  themselves  and  work  by  themselves  on  the  idea 
of  science  which  he  had  awakened  in  their  minds.  The 
Socratic  impulse  being  once  communicated,  it  would  take  a 
different  direction  according  to  the  character  and  natural  bias 
of  the  subject  on  which  it  operated,  and  though  Socrates  may 
be  considered  as  the  basis  of  the  whole  superstructure,  he  can 
have  no  more  claim  to  the  whole  merit  of  the  Platonic  philo- 
sophy than  he  is  entitled  to  be  blamed  for  the  reckless  incoa* 
sistenctes  of  Alcibiades  or  the  selfish  policy  of  Xanophoa 


In  person.  Socrates  waa  no  leas  singular  Usao  be  va%  m 
manners  and  d.ess  He  had  large  projecting  eyeiw  a  sutikeo 
nose  turned  up  at  the  end,  with  wide  dilated  iMMrits.  and  a 
great  unwieldy  belly ;  so  that  bis  appearaoce  waa  not  usi- 
hke  that  of  the  Silens  and  Satyrs,  whom  be  also  saanad  to 
resemble  in  the  severe  mockery  of  his  ironical  laoguagQau 
His  dress  was  coarse  and  inelegant,  and  be  8^d4Maa  wure 
shoes.  If  we  add  to  this,  that  as  he  walked  along  tba  airecAs 
he  struUed  about  in  a  most  haughty  suparciUoua  maauar. 
staring  to  the  right  and  left  at  every  one  be  mat,  somatiii»as 
stopping  suddenly  in  an  absent  fit  and  remaining  for  a  cud- 
siderable  time  fixed  to  the  spot,  wa  shall  not  wonder  al  tbe 
selection  which  Aristophanes  made  of  htm  aa  a  At  and  pco- 
per  subject  for  the  caricature  of  r4>medy. 

SODA.    rSooiiJM] 

SOD A'DA  has  been  named  from  Modad,  tba  Arabic  aaoM 
of  a  shrub  found  in  Egypt,  as  well  as  everywhere  in  tbe  pi o- 
vince  of  Yemen  in  A  rabia.  1 1  was  considered  by  ForskaU  ib« 
discoverer,  to  be  a  distinct  genus  which  belongs  lo  tbe  iiaturai 
family  of  Cappariden.  It  is  now  arranged  only  as  a  subgeoHs 
under  Capparis  [Capparidacba],  distinguished  by  baving 
concave  leaflets  of  the  calyx,  stamens  indefinitely  nutnaruua, 
berry  ovate.  It  requires  mention  only  as  tbe  unripe  fruit  is 
cooked  and  forms  an  article  of  diet  among  iba  Araba.  Tbe 
same  plant  is  known  in  Egypt  by  tlia  name  Hornby  t  a 
forms  a  shrub  with  thorny  nearly  leafless  branches. 

SODALITE  occurs  crystallized  and  massive.  Primary 
form  the  cube,  but  usually  met  with  in  rhombic  dodacacJie- 
drons,  parallel  lo  the  planes  of  which  it  is  deavableu  Frac- 
ture conchoidal,  uneven,  with  a  vitreous  lustra.  Harducai 
su fficient  to  scratch  glass  easily.  Colour  while,  grey,  eiwy  i»b> 
green,  and  green.  Streak  white.  Lustre  vitreous.  Transpa- 
rent ;  translucent.    Opaque.    Specifio  gravity  8-29^  lo  Jr^:. 

Mu9siveVarietiet,  amorphous.  Structure  granular,  aom* 
poet. 

When  heated  by  the  blowpipe,  the  edges  are  rounded  wok 
difficulty,  snd  without  any  other  alteration.  Witb  borai 
dissolves  into  a  colourless  transparent  glass  witb  great  dif- 
ficulty. 

it  is  found  in  Orecnland,  in  Mount  VesuTius,  and  io  8i 
beria. 

Analysis  of  the  Vesuviun  mineral  by  Arfwedson:^ 


Silica  . 
Soda    •        , 
Alumina 
Muriatic  Acid 


35-99 

26*55 

3'2'S9 

5-90 

100.43 


SODDOMA,  IL.    [Rami  ] 
SODERHAMN.    [Swsdbn.] 
SODERKOPIN6.    [Sweden.] 
SODERMANLAND.    [Swbdxn.] 

S0DERT1L6B.    [Swbdbn.] 

SO'DIUM,  a  metal,  tbe  base  of  the  alkalia  soda.  oaUca, 
and  the  fossil  alkali,  in  which  substances  it  is  coabioed  «  •  h 
oxygen,  forming  the  protoxide  of  the  metal. 

Sodium  was  discovered  by  Sir  H.  Davy  in  1807,  and  tb« 
method  by  which  he  obtained  it  is  perfectly  similar  lo  ih«t 
by  which  he  procured  potassium  [Potassium],  which  it 
strongly  resembles  in  many  properties.  It  will  of  course  be 
understood  that  in  the  latter  case  the  alkali  aoda  in  tbe  su:c 
of  h)drate  was  substituted  for  hydrate  of  pota»h.  Gav- 
Lussac  and  Th6nard  soon  afterwards  proeurea  ii  in  giv«tcr 
quantity  by  decomposing  suda  by  moans  of  iron,  a»  uread} 
pointed  out.  [Potassiuii.]  It  is  slated  by  Sebcadler*  \iizi 
it  may  be  economically  proeured  by  mixing  one  part  of 
acetate  of  soda,  which  has  been  decomposed  by  ignition, 
witb  hslf  its  weight  of  coarsely* powdered  charcoal*  and  or.c^ 
fourth  of  finely-powdered  charooal,  and  then  beating  thr 
mixture  in  an  iron  retort  witb  tba  usual  raeipiaala  for  tk« 
product. 

I'lie  properties  of  sodium  are  such  aa  to  praeant  ita  oc- 
currence in  nature,  except  in  combination.  Immfose 
quantities  occur  combined  witb  chlorine,  forming  oomoioo 
salt;  and  considerable  ouantity  is  met  with  in  tba  alale  .( 
oxide,  or  soda,  oombinaa  with  oarbonie  arid :  tbasa  ara  its 
principal  sources. 

Sodium  has  a  colour  and  lustre  resembling  tboaa  of  ttl- 
ver.  It  remains  a  soft  solid  at  32*,  so  that  small  port  tutu 
may  be  welded  together  by  pressure ;  it  beoanas  aucb  soUer 
at  124*,  fuses  at  about  190%  and  by  a  white  boat  it  u  loUh 
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eommon  salt  into  lulphate  of  loda  by  means  of  sulphuric 
acid,  and  then  treating  the  sulphate  with  sraaU-coal  and 
chclk  in  a  reverberatory  furnace :  the  result  is  a  mixture  of 
carbonate  of  soda  and  snlphuret  or  perhaps  oxisulphuret  of 
calcium ;  and  when  this  is  treated  with  cold  water,  the  sul- 
phuret  remains  undissolved,  while  the  carbonate  of  soda  is 
taken  up  by  the  water,  and  bv  evaporation  to  dryness  what 
is  called  soda  ash  is  obtained ;  while  by  dne  evaporation 
crystallized  carbonate  of  soda  is  formed. 

This  salt,  when  obtained  by  evaporation,  is  a  colourless  in- 
odorous powder;  it  is  de\'oid  of  smell,  but  has  a  disagreeable 
taste,  though  less  so  than  carbonate  of  potash ;  it  is  readily 
soluble  in  water;  does  not  deliquesce  when  exposed  to  the 
air.  The  primary  form  of  this  substance,  when  crystallized 
by  moderate  evaporation  of  the  solution,  is  an  oblique 
rhombic  prism.  The  crystals  are  frequently  very  large. 
They  contain  about  62  per  cent,  of  water,  the  greater  part 
of  which  they  lose  by  exposure  to  the  air,  and  efflorescing, 
fall  to  powder.  At  high  temperatures  the  salt  becomes 
fluid  and  boils.  Water  at  60"  dissolves  half  iU  weight  of 
carbonate  of  soda,  and  boiling  water  considerably  more. 
The  solution  possesses  the  alkaline  property  of  turning 
vegetable  yellows  brown  Like  other  carbonates,  this  salt  is 
decomposed  by  the  stronger  acids,  with  effervescence  of  car- 
bonic arid ;  and  by  lime,  which  separates  its  carbonic  acid, 
it  is  rendered  caustic. 

^.Carbonate  of  soda  is  composed  of — in  the  state  of  crys- 
tals— 


O"  e  equivalent  of  carbonic  acid 
une  equivalent  of  soda 

One  equivalent 
Ten  equivalents  of  water 


22 
3'2 

54 
90 


Equivalent  of  crystals  •  144 

The  quantity  of  this  salt  prepared  and  used  is  enormous ; 
it  is  required  in  making  soap,  and  crown  and  plate  glass,  and 
fbr  numerous  other  purposes. 

Sesqui'Carbonaie  oj  Soda,— This  compound  is  found  na- 
tive in  Hungary,  *nd  also  near  Feazan  in  Africa.  Bv  the 
natives  it  is  called  Trona.  It  is  found  in  hard  striated  cry- 
stalline masi^es,  and  it  is  not  altered  by  exposure  to  the  air, 
but  is  readily  soluble  in  water. 

This  salt  appears  to  be  formed  when  a  solution  of  the 
carbonate  of  soda  is  heated  with  carbonate  of  ammonia,  and 
probably  also  when  a  solution  of  the  bi  carbonate  is  heated. 
Its  taste  is  less  alkaline  than  that  of  the  carbonate,  into 
which  it  is  converted,  when  strongly  heated,  by  losing  one- 
third  of  its  carbonic  acid. 

It  is  compose  of — 

One  equivalent  and  a  half  of  carbonic 
acid        ...... 

One  equivalent  of  soda         • 
Two  equivalents  of  wator      ,         , 


33 
3J 

18 


Equivalent  •         .         .83 

It  IS  used  in  medicine,  and  it  is  stated  that  in  Africa  it 
has  been  used  for  building  walls. 

Bicarbonats  of  Sorfo.— This  salt  is  formed  by  passing 
carbonic  acid  gas  into  and  through  a  solution  of  the  car- 
bonate of  soda;  a  crystalline  granular  compound  is  formed, 
which  consists  of— 

Two  equivalents  of  carbonic  acid  .         .     44 
One  equivalent  of  soda  ,  ,  .32 

One  equivalent  of  water       .         •         .       9 

Bqutralent  .         .     $5 

This  Mlt  has  a'very  slightly  alkaline  taste,  and  it  acts 
very  feebly  on  turmeric-paper.  It  requires  about  twelve 
times  Its  weight  of  water  for  solution.  When  the  solution  is 
boiled.  It  loses  one-fourth  of  its  carbonic  acid,  and  is  con- 
verted  into  scj^qui-carbonale ;  at  a  red  heat  it  loses  all  its 
water  and  half  its  carbonic  acid,  and  is  then  carbonate  of 
soaa.  It  resembles  the  sesqui-carbonate  in  giving  no  preci- 
pitate with  the  salts  of  magnesia  till  heated ;  and  they  both 
'liBer  from  tne  carbonate  in  this  respect.  It  ia  used  in 
medicme.  This  salt  dissolved  in  water  is  called  soda-water, 
wht^n  an  additional  quantity  of  carbonic  acid  has  been  for- 
cibly combined  with  it 

Sulphate  of  Soda,  formerly  oalled  Glauber'a  salt»  may  be 
Formed  by  the  direct  combination  of  the  acid  and  alkali :  it 
la  however  generally  prepared  by  deoompoaing  common 


salt,  m  the  preparation  of  hydroehlorio  aeld*  or  fa  mftkinc 
carbonate  of  aoda.  It  has  also  been  met  with  in  nature,  but 
not  largely. 

This  salt  is  readily  soluble  in  water,  and  the  aolulioo  hy 
evaporation  yields  colourleta  transparent  prismatie  er>ftUU, 
the  primary  form  of  which  ia  an  oblique  rhombio  pnain.  1 1 
has  a  very  bitter  taste;  ettoiescea  when  exposed  to  the  at r, 
by  losing  water  of  erystallixation.  Boiling  water  dis»^olvi^ 
its  own  weight  of  this  salt,  and  water  at  eo""  one-third  of  iis 
weight.  It  is  insoluble  in  alcohol.  When  expoaed  to  beet 
it  Arst  undergoes  watery  fasion,  by  melting  in  ita  water  of 
erystallixation ;  when  the  water  haa  been  expelled,  it  be- 
comes opaque  white,  and  at  a  red  heat  it  melta. 

It  is  composed  of-^ 

One  equivalent  of  sulphuric  acid   .         .     40 
One  equivalent  of  soda         .         .         .Si 


Equivalent 
Ten  equivalents  of  water 


72 
9U 
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It  is  employed  in  medicine,  but  much  more  largely  in  tht. 
preparation  of  carbonate  of  soda. 

Phosphoric  Acid  combines  with  soda  to  form  aeveral  com- 
pounds; for  an  account  of  which  we  refer  to  Brand's 
'  Manual  of  Chemistry.*  No  one  of  them  ia  axtenaively  em* 
ployed^. 

Borate  qfSoda  ia  a  oompouad  of  boraoio  aeid  and  soda. 
[Borax.] 

Acetate  xf  Soda  ia  a  salt  prepared  by  saturatiag  the  ari'i 
with  the  alkali  or  by  double  decompositk>n  with  acetate 
(pyrolignite)  of  lime  and  sulphate  of  soda.  This  salt  bat% 
a  saline  but  not  a  disagreeable  flavour ;  it  ia  eolourleaa,  ir.- 
odorous,  and  crystallixes  in  oblique  rhombio  priaroa;  tL< 
crystals  are  soluble  in  three  times  their  weight  of  cold  water, 
and  much  more  so  in  hot;  when  heated,  it  first  melta  in  »ta 
water  of  erystallixation,  and  at  a  red  heat  it  is  deoompoM-  i 
and  converted  into  carbonate  of  soda.  It  is  employed  m  iia- 
preparation  of  acetic  aeid  and  of  sodium. 

It  consists  of,  in  its  crystal lixed  state— » 

One  equivalent  of  acetic  acid        .         $1 
One  equivalent  of  soda        .  .         33 

Six  equivalents  of  water  54 

Equivalent  137 

For  an  account  of  numerous  other  salts  of  soda  we  nit:*: 
refer  to  chemical  authors ;  those  whose  properties  we  ha^r 
detailed  being  merely  the  most  useful. 

General  Properties  of  the  Sails  qf  Sodium. — Unlike  tht 
salts  of  potash,  there  is  no  acid  nor  any  metallic  om  u 
which  forms  an  insoluble  compound  with  the  salts  of  so<l.u 
so  that  they  cannot  be  precipitated  in  combination  from 
solution.  The  best  mode  of  distinguishing  between  thesr 
two^alkalis  is,  to  convert  them  into  their  respective  sulphates 
or  nitrates,  and  compare  their  distinctive  characters. 

SODIUM,  Medical  Properties  qf  the  Preparationt  •  ' 
This,  when  in  the  state  of  an  oxide,  is  termea  the  minrrn! 
alkali,  in  contradistinction  to  potash,  or  the  vegetable  alk-t*: 
both  however  are  found  in  plants,  though  the  former  eit^u 
in  large  quantity  only  in  plants  growing  in  the  sea.  on  t^e 
sea-coast,  or  inland  salt-marsbes.  In  the  form  of  the  chl  >- 
ride  of  sodium,  common  or  table  salt,  it  is  one  of  the  ni^^t 
abundant  principles  in  the  mineral  kingdom.  It  aUo  e\--s 
in  many  fluids  in  the  animal  kingdom,  such  as  the  bKi  I 
and  urine,  particularly  in  man. 

It  possesses  the  ordinary  qualities  of  a  fixed  alkali,  >!t 
notwithstanding  the  resemblance  it  has  to  potash,  the  pre- 
parations, even  with  the  same  acid,  present  some  diflTerem'*^ 
which  may  be  here  pointed  out. 

In  the  oxidised  state,  or  aoda  (pure  or  caustic)*  it  is  u  •: 
employed  in  medicine  to  counteract  acidity;  nor  in  surgor% 
to  form  an  ulcer  or  to  open  abscesses,  though  for  this  latter 
purpose  it  possesses  some  ad  vantages  over  hydrate  of  pota>!.. 
inasmuch  as  it  is  not  liable  to  spread  or  run. 

It  18  only  when  in  combination  with  carbonic  acid  that  .i 
is  used  to  correct  acidity.  It  existe  in  three  statea,  tix.  car- 
bonate, sesqui-carbonate,  and  bi-carbonate :  the  causticity  of 
these  ia  less  in  proportion  to  the  increase  of  the  acid.  Thi  -« 
pieparationa,  administered  in  various  waya,  but  ehicflv  n* 
solution,  are  much  used  to  counteract  real  or  presucno<i 
acidity  of  the  atomach.  The  abuse  of  the  analogous  pre- 
parations of  potash  haa  been  already  pointad  out    [Potas 
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table  tubttanoes,  in  a  state  of  dceompositioiii  wbich  it  ootn- 
nonly  called  the  soiL 

The  nature  and  composition  of  the  soil,  and  consequently 
its  greater  or  less  aptitude  to  the  growth  and  maturity  oj 
vegetable  productions,  depend  chiefly  on  the  proportion 
and  mechanical  structure  of  the  various  substances  of 
which  it  consists.  When  the  soil  is  favourable  to  the  che- 
mical action  by  which  the  elements  are  combined  to  form 
vegetable  substances,  and  admits  that  quantity  of  air  and 
moisture  without  which  this  chemical  action  cannot  take 
place  in  any  given  climate  or  temperature,  vegetation  goes 
on  rapidly,  and  all  the  plants  which  are  suited  to  the  climate 
grow  in  the  greatest  perfection,  and  bear  abundant  fruits. 

It  is  not  nowever  very  frequently  the  case  that  a  soil 
possesses  all  those  qualities  on  which  great  fertility  depends. 
80  many  circumstances  must  concur  to  make  a  soil  highly 
fertile,  that  the  great  majority  of  soils  can  only  be  made  to 
produce  abundantly  by  being  improved  by  art  both  in 
their  texture  and  composition.  Hexre  the  practice  and 
science  of  agriculture,  which  is  founded  on  experience,  but 
to  which  every  progress  in  science  also  affords  great  assist- 
ance, by  the  aaditional  light  which  every  new  discovery 
throws  on  the  true  theory  of  vegetation. 

There  are  various  moaes  of  distinguishing  soils,  without 
entering  into  a  minute  analysis  of  their  component  parts. 
The  simplest  and  most  natural  is  to  compare  their  texture, 
the  size  and  form  of  the  visible  particles  of  which  they  are 
composed,  and  to  trace  the  probaole  source  of  their  original 
formation  from  the  minerals  which  are  found  around  or 
below  them,  or  the  rocks  from  which  they  may  have  been 
slowly  separated  by  the  action  of  the  elements.  The  science 
of  geology,  which  teaches  the  relative  position  and  nature 
of  the  minerals  of  which  the  outer  crust  of  the  earth  is 
formed,  is  consequently  of  the  greatest  utility  in  aiding  us  to 
compare  different  soilM  and  ascertaining  their  composition. 

The  knowledge  which  geology  imparts  is  however  not 
sulBcient  for  the  minuter  classification  of  soils;  for  it  is 
found  by  experience  that  the  soils  which  lie  over  or  near 
the  different  strata,  as  they  appear  near  the  surface,  var? 
greatly,  although  thev  retain  some  general  character  which 
nistinguishes  them  from  others.  The  streams  which  de- 
scend from  the  hills,  and  flow  towards  the  valleys,  and 
through  them  to  the  sea,  carry  to  a  great  distance  the 
minuter  portions  of  the  minerals  which  they  flow  over  in 
their  course,  while  the  larger  and  heavier  are  deposited 
much  sooner.  Hence  the  heterogeneous  mixture  of  various 
earths  and  stones,  and  their  stratitication  in  thin  layers,  as 
IS  often  found  when  a  soil  is  examined  which  has  never 
been  disturbed  by  cuUivation.  A  sudden  flood  rising  rapidly 
carries  stones  and  fragments  of  rocks  in  its  course,  while 
a  gentler  stream  deposits  flne  sand  or  clay  over  these,  and 
forms  every  ^*ariety  of  sandy,  gravelly,  or  clayey  soil.  If 
chalky  hills  are  near,  carbonate  of  lime  abounds  in  almost 
every  proportion,  with  its  usual  concomitant  irregular  flints. 
If  the  waters  have  accumulated  in  a  basin,  and  formed  a 
temporary  lake,  the  soil  will  consist  of  all  the  finest  portions 
of  the  minerals,  which  from  their  minute  size  have  remained 
long  suspended  in  the  still  waters,  and  slowly  deposited  in 
the  form  of  mud.  In  proportion  to  the  shallowness  of  the 
lake,  vegetable  matter  will  have  been  produced,  and  inti- 
mately mixed  with  the  minerals;  and  where  vegetation  has 
gone  on  rapidly,  peat  and  soft  bogs  are  formed. 

It  is  not  sufncient  to  class  soils  according  to  the  sub- 
stance wbich  predominates,  as  has  been  usually  done,  such 
as  sandy,  gravelly,  chalky,  or  clay  soils ;  for  this  gives  very 
imperfect  information  respecting  their  nature  or  fertility ; 
neither  is  it  altogether  sufncient  to  class  them  according  to 
any  particular  geological  formation.  It  is  important  to  enter 
into  a  more  minute  examination  of  their  component  parts. 
But  as  the  geological  investigation  of  the  different  strata  is 
a  great  help  in  the  examination  of  soils,  we  will  in  the  first 
place  give  a  short  description  of  those  which  have  the 
most  distinct  characters,  from  their  connection  with  dif- 
ferent geological  formations. 

The  soils  which  are  immediately  derived  from  those  rocks 
m  which  no  traces  of  organic  remains  are  to  be  found,  con- 
sist either  of  visible  fragments  of  quarta  and  other  hard 
minerals,  which  are  not  affected  by  exposure  to  air  or  water, 
and  are  only  ground  and  comminuted  by  being  rubbed 
against  each  other  in  floods  and  torrents,  or  of  minuter 

5 articles  of  the  same,  of  which  the  shape  is  not  readily 
istingQiihed  by  the  naked  eye.     When  they  are  alto- 
^fther  oompoaed  of  visible  particles  and  stones,  the  water  I 


readily  passea  through  them ;  and  vnleit  th«f  ara'  kept 
continuAtly  moist  by  a  regular  irrigation,  without  any  aia^* 
nation  of  the  water,  they  are  absolutely  incapable  of  ^u^* 
taining  vegetation,  or  of  bringing  fruits  to  maturity.  It  %% 
seldom,  however,  that  any  gravel  or  sand  does  not  contain 
some  portion  of  earth  or  other  matter,  of  which  the  particl«-« 
become  invisible  when  difl^used  through  water,  and  tt> 
which,  for  the  sake  of  perspicuity,  and  to  prevent  eon fuaton, 
we  will  here  give  the  general  name  afimoaipablemibMtan*^, 
A  certain  portion  of  this  finer  part  of  the  soil,  aad  iu  dtit* 
admixture  with  the  coarser,  especially  where  there  ia  soio^ 
regular  gradation  in  site,  and  no  stones  of  too  large  dimen- 
sions to  obstruct  the  instruments  of  tillage,  may  he  ron  • 
sidered  as  essential  to  fertility.  The  chemical  compmiti.fi 
of  the  impalpable  substance  no  doubt  greatly  alTect*  th«' 
degree  of  fertility ;  but  the  general  texture  must  be  cxm^i- 
dered  as  by  far  the  most  important  cireumstance.  1<* 
improve  this  texture  permanently  is  the  great  object  of  1 " 
the  labours  of  the  husbandman.  For  this  purpose  he  car  ne« 
various  earths  from  one  spot  to  another;  days  one  field,  an*} 
limes  or  chalks  another;  brings  peat  upon  sands  and  cla>«, 
and  carries  gravel  and  lime  on  his  peat-bogs.  Without  an 
adequate  knowledge  of  the  compoeition  wiad  texture  ci  a 
soil,  it  is  impossible  to  make  permanent  improvements  wit n 
any  certainty,  or  without  incurring  the  risk  of  failure  or  of 
UMelest  outlay. 

The  soils  which  have  been  formed  from  the  disintegration 
and  decomposition  of  the  primitive  rocks,  such  aa  grmnnr, 
basalt,  schist,  or  limestone,  and  especially  those  which  eon- 
tain  all  these  minerals  minutely  divided  and  intiiiiatri% 
mixed,  are  always  naturally  fertile,  and  soon  enriched  by 
cultivation.  The  hard  particles  of  quarts  maintain  a  cei- 
tain  porosity  in  the  soil,  which  allows  air  and  motstore  to 
circulate,  while  the  alumina  prevents  its  too  rapid  evapora- 
tion or  filtration.  Ihe  silicate  of  potash  also  seems  hticb!f 
favourable  to  the  vegetation  and  growth  of  those  planti 
which  contain  silica  in  their  stems,  such  as  the  gramincip. 
especially  wheat,  of  all  plants  the  most  important  to  xt^ 
husbandman  in  our  northern  climates.  If  organic  matter 
be  an  essential  ingredient  in  a  fertile  soil,  it  is  soon  pro- 
duced by  cultivation,  or  added  by  judicious  manuring. 

Where  there  is  a  deficiency  of  impalpable  matter,  an^f 
the  fragments  of  the  roc- ks  of  which  the  soil  is  comp(r«^  1 
are  large,  and  lie  loosely,  it  is  in  vain  to  expect  vegctati<r 
except  along  gently  flowing  streams,  which  supply  titers*!* 
with  moisture,  and  thus  form  a  bed  of  vegetable  ma  tier; 
but  in  a  climate  suited  to  the  vine,  and  in  a  good  expo»urr>. 
these  loose  soils  often  produce  excellent  wine,  as  roai  l« 
seen  along  the  steep  banks  of  the  Rhine  and  other  rivtrrx 
The  roots  of  the  vine  run  deep  into  the  fissures  of  the  n<k% 
below,  and  there  find  nourishment  suited  to  their  nature. 

The  primitive  limestone,  which  is  very  hard,  is  yet  gra- 
dually decomposed  by  the  action  of  air  and  water^  bemj. 
in  a  very  small  degree,  soluble  in  the  latter.  The  iia>r 
which  flows  through  these  rocks  is  soon  saturated :  but 
when  it  springs  out  and  comes  to  the  light,  the  carbonaic 
of  lime  is  deposited  by  the  evaporation  of  the  water ;  Aid 
if  this  meets  with  the  clay  which  results  from  the  denxi*. 
position  of  the  slate,  it  forms  a  marl,  which,  natural  1>  <»r 
artificially  added  to  silicious  sand,  forms  the  k>asis  of  a  tcr? 
good  soil,  particularly  well  adapted  to  pasture. 

The  soils  which  have  been  evidently  formed  from  the 
rocks  which  are  supposerl  to  be  of  secondary  formation,  nrr 
fertile  according  to  the  proportion  of  the  earths  of  these  ntr  k«. 
which  they  contain.  It  is  of  these  chiefly  that  those  U*-^ 
sandy  soils  are  formed  of  which  the  particles  appear  a»  d>*> 
tinct  crystals,  easily  distinguishable  with  the  aid  of  a  leov  f^ 
even  by  the  naked  eye.  Air  and  water  have  been  the  rh.«-r 
agents  in  the  decomposition  of  those  secondary  rocks  railr! 
sandsione»,  and  agitation  in  water  has  washed  from  them  ihc 
finer  |X)rtions,  which  have  remained  suspended.  The  im- 
mense sandy  plains  which  are  either  barren  or  have  hrrn 
fertilized  with  great  trouble  and  expense,  have  probably  nnrc 
been  the  shores  of  the  sea,  from  which  the  waves  hare  wa<klie  1 
all  that  portion  which  was  impalpable  and  easily  suspemlcii  .r 
water,  depositing  this  in  the  depths,  which,  by  some  o^- 
vulsion  of  nature,  may  some  time  or  other  be  raised  ah-^r 
the  level  of  the  waters,  and  form  hills  or  plains  of  clay,  »uc  i 
as  are  oAen  found  in  extensive  basins  of  great  depth.' 

Argillaoeous  earth  exists  in  some  proportion  in  atmoit 
every  rock.  Some  of  the  hardest  gems  are  chiefly  compiit^'J 
of  alumina.  It  has  the  property,  when  mixed  with  other  «t  u 
•tanoea.  aa  aitica  or  lime,  of  fusing  into  a  ttoiw  of  great  bari- 
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tbe  soil  wherever  this  mineral  crept  oat  to  the  ligbt  Ooal 
seems  not  only  barren  in  itself,  but  almost  incapable  of 
betni^  fertilised.  Tbe  slate  wbieb  usoally  aecompantea  it 
erumbles  into  a  very  poor  earth,  which  lets  the  water 
through,  and  is  composed  of  Tisible  fragments  of  irregular 
shapes.  The  same  may  be  said  of  the  slate  whiob  rises  into 
bigh  bQIs  in  Devonshire  and  Cornwall  The  atraU  here 
are  generally  Tory  upright  and  narrow,  and  the  water  find- 
ing an  easy  exit  downwards  between  them,  leaves  the  sur- 
face too  dry  to  fbvour  vegetation,  even  if  the  soil  which 
covers  it  were  more  fertile;  but  every  portion  of  organic 
matter  is  carried  off,  and  none  can  accumulate  to  form  vege* 
table  mould.  The  lauds  which  are  in  cultivation  in  the 
valleys  whither  the  waters  have  carried  a  mixture  of  earths, 
and  where  the  subsoil  is  of  slate,  require  much  manure  to 
produce  even  moderate  crops. 

These  are  some  of  the  principal  natural  soils  found  in 
Great  Britain.  It  will  be  seen  that  each  distinct  formation 
gives  rise  to  a  great  variety  with  respect  to  fertility,  even 
Where  the  basis  remains  the  same :  but  it  is  of  great  im- 
portance to  the  farmer  to  ascertain  the  general  nature  of 
the  rocks  and  strata  on  which  his  farm  is  incumbent,  and 
no  chemical  analysis  can  determine  the  exact  value  of  the 
land,  unless  the  geological  situation  of  it  is  distinctly  known. 
But  with  this  guide  tne  analysis  may  distinguish  the  varie- 
ties, and  point  out  the  spots  which  can  be  cultivated  at  the 
least  expense,  or  improved  by  the  simplest  means,  while  it 
may  also  sliow  the  aeficiencies  which  render  a  soil  on  the 
most  favourable  formations  difficult  of  cultivation  or  im- 
provement, when  these  deficiencies  are  not  easily  remedied 
for  want  of  those  substances  which  are  not  found  within 
reach  of  the  farm.  In  all  these  soils  no  notice  has  been 
taken  of  organic  matter,  because  this  seems  not  in  any 
great  degree  to  be  connected  with  their  fbrmation.  The 
primary  strata  are  distinguished  by  having  no  traces  of 
organic  remains  in  their  composition.  The  secondary  have 
not  a  sufficient  proportion  to  call  for  an  especial  notice  of  it 
It  is  in  the  tertiary  strata,  especially  those  which  have  been 
formed  by  the  destruction  of  animal  and  vcffetable  sub- 
stances, that  organic  matter  becomes  a  peculiar  object  of 
attention,  and  foom  this  reason  alone  the  alluvial  soils  of 
later  date  are  found  highly  fertile,  whenever  the  circum- 
stances which  prevented  their  cultivation  are  removed; 
whether  it  be  the  waters  which  are  to  be  shut  out  by  dykes 
or  carried  off  by  draining,  or  a  want  of  labourers  which  has 
left  them  to  a  state  of  nature,  whenever  the  soil  is  turned 
up  and  the  seed  sown,  the  crops  are  always,  for  a  greater  or 
less  period,  certain  and  abundant. 

The  alluvial  soils  formed  by  the  deposit  of  a  variety  of 
earths  in  a  state  of  great  division,  and  mixed  with  a  con- 
siderable portion  of  organic  matter,  form  by  fkr  the  most 
productive  lands.    They  will  bear  crop  after  crop  with  little 
or  no  addition  of  manure,  and  with  a  very  slight  cultivation. 
These  soils  are  found  along  the  course  of  rivers  which  tra- 
verse extensive  plains,  and  which  have  such  a  current  as  to 
keep  very  fine  earth  suspended  by  a  gentle  but  constant  agi- 
tation, but  not  sufficiently  rapid  to  carry  along  with  it  coarse 
gravel  or  sand.  Wherever  there  is  an  obstruction  to  the  cur- 
rent and  an  eddy  is  formed,  there  the  soil  is  deposited  in 
the  form  of  mud,  and  gradually  accumulating,  forms  those 
alluvia]  soils  which  are  so  remarkable  for  their  fbrtility  when 
carefully  protected  from  the  inroads  of  the  waters.   In  these 
soils  the  impalpable  matter  greatly  predominates ;  but  the 
intimate  mixture  of  the  earths  with  organic  matter,  in  that 
state  in  which  it  has  been  called  humus,  prevents  their  con- 
solidating into  a  stiff  clay ;   and  the  gasses  which  are  con- 
tinually evolved  from  the  organic  matter  keep  the  pores 
open,  and  give  scope  to  the  growth  as  well  as  the  nourish- 
ment of  the  roots.    It  is  in  the  alluvial  soils  principally  that 
an  accurate  analysis  is  useful;  because  the  proportion  of 
their  constituent  parts  varies  in  innumerable  degrees.    It 
may  be  laid  down  as  a  general  rule,  that  the  most  fertile  of 
these  soils  are  those  in  which  the  primitive  earths  are  nearly 
in  equal  proportions,  silica  being  the  most  abundant,  with 
about  10  per  cent,  of  organic  matter:  a  greater  proportion 
of  this  last  would  form  too  loose  and  spongy  a  soil  to  bear 
eood  crops  of  corn,  especially  of  wheat     But  4  per  cent,  of 
humus,  with  a  good  mixture  of  earths,  and  some  phosphate 
of  lime  from  the  decomposition  of  bones  and  marine  snells, 
produces  a  very  good  wheat  soil.     The  rich  warp- lands 
along  the  Hurober  are  artificial  alluvial  soils,  and  although 
they  contain  but  a  small  proportion  of  humus,  are  higlHy 
ferule  after  their  first  deposition,  but  it  is  observed  that 


they* gradually  become  more  tenacious  anddificalt  of  ru*- 
tivation  as  this  humus  is  carried  off  by  the  crops ;  and  iii«.i 
it  is  soon  necessary  to  add  animal  and  vegetable  maaur--* 
to  supply  ita  deftcieney. 

Organic  matter  ia  no  doubt  essential  to  great  fertility  in  a 
soil,  but  some  soils  require  more  of  it  than  others.    Humus, 
which  is  the  form  which  organic  matter  «iaturmlly  eoroc*  co 
by  slow  decomposition  in  the   earth,    gives  out  certain 
elements  which  the  roots  can  take  up  in  their  na*cvt.t 
state,  and  fh)m  which  they  obtain  the  carbon  which  t»  »o 
abundant  in  all  vegetable  productions.    But  orgaote  matter 
in  every  stage  of  its  spontaneous  decomposition  keep*  U»e 
pores  of  the  soil  open,  and  admits,  if  it  does  not  e%rD 
attract,  air  and  moisture  to  the  fibres  of  tbe  mots.     In  ail 
rich  soils  which  have  been  long  cultivated,  especialU   m 
gardens,  there  are  particles  of  a  dark  colour  and  flbrnut 
texture,  which  in  the  microscope  appear  like  minute  logs  it 
charred  wood.     These  keep  the  soil  open,  and  supjilv 
carbonic  acid,  when  the  air  reaches  them,  or  they  are  slowly 
transformed  into  humus,  which  remains  inert  as  long  as  i*. 
cannot  imbibe  oxygen  and  form  carbonic  acid  by  a  speci«^ 
of  slow  combustion.    Humus  is  no  doubt  one  of  the  chn-t 
causes  of  fertility,  but  its  presence  does  not  appear  to  be  v^ 
indispensable  as  has  been  imsgined.     A  proper  texture 
seems  a  much  more  indispensable  condition.    Humus  can 
undoubtedly  be  formed  from  the  elements  of  water  and  of 
the  atmosphere.    Whether  it  be  directly  or  by  tbe  »lov 
process  of  vegetation  and  subsequent  decomposition,  di^-s 
not  so  readily  appear,  but  it  is  certain  that  tnere  are  §o  :* 
which  are  highly  fertile  in  which  scarcely  a  trace  of  hun>i.« 
can  be  discovered,  and  which,  from  their  igneous  format  i  •I^ 
cannot  well  contain  organic  matter;  such  are  the  »«)  :« 
which  are  produced  by  the  decomposition  of  the  lava  whrn 
has  run  in  a  liouid  state  from  the  craters  of  volcano  ^. 
This  is  composed  of  differeut  minerals,  which  have  U-rn 
fiised  by  the  action  of  heat,  but  in  which  the  mixture  of  t  i.r 
earths  and  salts  has  not  been  in  such  proportions  a«  t" 
form  a  perfect  glass.    When  exposed  for  a  time  to  U.-* 
influence  of  the  atmosphere,  the  lava  crumbles  into  an  earth 
which  is  neither  so  loose  as  silicious  sand  nor  so  plastic  4« 
clay,  and  which  has  such  a  porosity  as  suits  tbe  growth  i*.' 
the  roots  of  vegetables.  By  tne  effect  of  a  warm  dimafe  ar.' ! 
frequent  rains,  vegetation  goes  on  rapidly;  and  by  culm.^ 
tion  humus  is  soon  formeid  and  accumulated,  so  that  it  •« 
only  in  the  more  recently  cultivated  lavas  that  it  can  U 
said  that  vegetation  ^es  on  without  any  supply  of  oix.-i'<.  c 
matter;  and  the  addition  of  humus  greatly  increase*  t';« 
fertility  of  these  soils.    It  is  much  easier  to  supply  t ;  c 
deficiency  of  humus,   which  at  best  forms  but  a  vrrv 
small  portion  of  the  soil,  than  of  silica  or  alumina,  vhi^o 
should  enter  into  its  composition  in  the  proportion  of  onr- 
half  or  a  third  of  the  whole.     It  is  practicable  to  »:ar-t 
lime  or  chalk  upon  soils  which  do  not  oontam  calcar^  ..% 
matter ;  clay  may  also  be  carried  upon  loose  sandy  v<  u. 
where  it  can  be  fbund  below  the  surfece,  or  at  a  moder^:.- 
distance ;  but  if  a  soil  is  very  deficient  in  silica,  it  reqvj.r-* 
so  large  a  proportion  of  this  earth  to  give  porosity  to  %•  (i 
clay,  that  it  very  seldom  can  repay  the  trouble  and  cxp«n«: 
Hence  the  difficulty  of  bringing  poor  wet  day  soils  rnr"  a 
fertile  state,  except  where  an  abundance  of  chalk  and  ^r?« 
table  manures  can  be  easily  procured.    In  this  ca^v  t:r 
perfect  draining  of  the  land,  and  exposure  of  the  plough*  \ 
surface  to  the  frosts  of  winter,  with  the  addition  of  rhi  •. 
and  manure,  produces  such  an  altemtion  in  the  texiurr  .i{ 
the  clay,  that  by  continuing  the  improving  process  tx   ;» 
entirely  changed  into  a  mellow  and  fertile  loam.     Tbt* 
burning  of  a  portion  of  the  retentive  subsoil  into  a  brick  liKr 
earth  gives  it  a  porosity  which  renders  it  mechanics i  • 
similar  to  silicious  sand,  and  converting  the  iron  wh)rii  *i; 
these  clays  contain  into  a  peroxide,  the  soil  is  tbcttM 
greatly  improved  in  fertility;  for  it  seems  that  iron,  iti  a 
state  of  slight  oxidation,  or  combined  with  any  acid^  u 
hurtful  to  vegetation,  whereas  the  red  peroxide  is  not  only 
innocuous,  but  seems  to  have  fertilising  properties. 

The  comparison  of  tbe  different  fertile  soils  leads  tbi-ri- 
fore  to  the  conclusion  that  the  texture  or  poiosity  an<^:r-^ 
from  the  admixture  of  particles  of  various  dimensitxis  u 
the  most  important  object  of  examination ;  and  sabonltrtaie 
to  this  is  the  chemical  constitution  of  the  earths  and  otht*r 
substances  of  which  it  is  composed.  In  the  examination  s  .U 
analysis  of  soils  for  the  purpose  of  ascertaining  their  jkiwc r 
of  production,  we  must  therefore  first  examine  them  me 
ehanically,  and  afterwards  chemically,  and  on  this  pnnapU 
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effect  in  the  soil  than  to  keep  it  open.  If  some  of  these  bre 
of  a  calcareoui  nature,  they  will  dissolve  with  effisrvescenoe 
in  muriatic  acid,  and  their  proportion  can  he  ascertained  hy 
the  process  above  described ;  if  not,  they  may  be  all  con* 
sidered  as  mere  silioious  sand  or  gravel. 

A  good  soil  is  composed  of  one-third  coarse  sand,  one- 
third  very  fine  sand,  and  one-third  impalpable  matter,  in 
which  there  is  silica  in  the  greatest  quantity,  alumina  and 
lime  in  a  smaller,  and  from  four  to  ten  per  cent,  of  or- 
ganic matter,  without  any  appearance  of  tannin,  which  is 
readily  discovered  by  pouring  into  the  water  which  has 
filtered  through  it  a  weak  solution  of  sulphate  of  iron  ;  if 
a  blackness  appears,  the  gallic  acid  is  present,  and  in  pro- 
portion to  its  quantity  the  soil  is  less  fertile.  In  this  case 
quicklime  is  the  best  corrective. 

In  ascertaining  the  value  of  a  soil  for  the  purposes  of  seri- 
culture, two  circumstances  should  be  carefully  noticed.  The 
first  is  the  permeability  of  the  soil  to  water ;  and  the  second 
ig  its  power  of  absorbing  moisture  from  the  atmosphere.  To 
ascertain  the  first,  it  is  only  required  to  place  an  equal  weight 
of  difierent  soils  in  glass  tub^  of  eoual  diameter,  pressing 
them  so  that  they  shall  occupy  equal  spaces,  but  not  filling 
the  tubes.  Then  pour  an  equal  quantity  of  water  over  each 
soil,  and  place  them  upright  with  cups  under  them.  Examine 
which  has  the  surface  first  dry,  and  how  much  water  runs 
through  each  in  a  given  time.  That  which  presents  a  dry 
surface,  while  it  holds  most  water  in  its  pores,  is  probably  the 
best  To  ascertain  the  comparative  absorption  of  moisture, 
the  soils  are  dried  in  pairs  on  a  plate  €f  metal  heated  by 
steam,  or  at  a  heat  of  212^  to  expel  the  water.  They  are 
then  placed  in  equal  quantities  in  similar  flat  cups  or  dishes, 
and  placed  in  opposite  scales  of  a  balance,  and  poised.  The 
apparatus  is  exposed  to  a  moist  atmosphere  out  of  doors,  or 
in  a  cellar,  and  occasionally  examined.  That  which  is  heaviest 
is,  in  general,  the  most  fertile,  and  contains  most  humus. 
If  there  are  more  than  two  soils,  they  are  compared  with 
each  other,  and  with  a  third  as  a  standard. 

By  these  simple  means  any  person,  however  ignorant  of 
chemistry,  or  unaccustomed  to  make  accurate  experiments, 
may  soon  satisfy  himself  as  to  the  comparative  value  of  dif- 
ferent soils  which  have  never  yet  been  cultivated ;  how  they 
may  be  improved,  and  what  crops  are  best  suited  to  them  ;•— > 
things  of  the  greatest  importance  to  those  who  go  to  dis- 
tant colonies  in  the  hopes  of  obtaining  good  land  at  a  mo- 
derate price,  and  cultivating  it  to  advantage. 

But  we  have  intimated  that  there  were  other  means  of 
ascertaining  the  mechanical  texture  of  soils  than  bv  sifting 
them.  This  is  by  washing  with  pure  water.  For  this  pur- 
pose nothing  is  required  but  a  few  flat  plates  and  large 
cups.  Some  of  the  soil  is  formed  into  a  very  thin  mud  by 
stirring  it  in  a  cup  nearly  full  of  water.  The  finer  particles 
are  successively  poured  off"  from  the  sand  or  grit,  which  at 
last  remains  pure,  so  that  the  water  added  to  it  is  no  longer 
discoloured.  This  being  dried  and  weighed,  gives  the  coarse 
sand.  The  water  and  earth  poured  off  are  allowed  to 
settle.  A  common  soup-plate  is  found  a  very  convenient 
vessel  for  this  purpose.  On  the  surface  of  the  deposited 
earth  will  be  found  all  the  undecom])08ed  vegetable  matter, 
which  with  a  little  care  is  easily  taken  off,  dried,  and 
weighed.  The  finer  portions  of  the  earth  can  be  poured  off 
successively,  by  shakmg  the  whole  moderately,  till  nothing 
but  very  fine  sand  remains.  The  alumina  and  impalpable 
silica  will  remain  long  suspended  in  the  water,  and  allow  any 
sand  yet  remaining  to  be  deposited.  They  may  be  rapidly 
separated  from  the  water  by  filtration  through  stout  blotting- 
paper  ;  but  it  is  preferable  to  pour  them  into  a  glass  tube  about 
one  inch  in  internal  diameter,  with  a  cork  fitted  into  the  lower 
end.  In  this  tube  the  earths  slowly  fall  to  the  bottom,  and  any 
variety  in  the  sixe  of  the  particles  causes  a  line  more  or  less 
distinct,  which  can  be  observed  through  the  glass ;  and  thus 
a  very  good  idea  may  be  obtained  of  the  por portion  of  the 
different  earths,  as  far  as  regards  the  size  of  their  particles. 
For  their  chemical  differences,  the  preceding  process  must 
be  adopted. 

It  is  oAen  useful  to  ascertain  nearly  the  composition  of  a 
soil,  without  having  time  or  opportunity  to  make  accurate 
experiments.  A  graduated  glass  tube,  which  can  be  carried 
in  the  pocket,  and  a  small  phial  with  a  ground  stopper,  con- 
taining diluted  muriatic  acid,  and  secured  in  a  wooden 
case  for  fear  of  accident,  is  all  the  apparatus  required.  A 
little  of  the  soil  is  taken  and  moistened  with  water ;  a  few 
drops  of  the  acid  are  poured  on ;  and  by  the  greater  or  less 
disengagement  of  bubbles  the  proportion  of  ^careous  mat- 


ter is  guessed  at,  and  its  presence  proved.  The  soil  mixe<i 
with  water  is  poured  into  the  glass  tube  and  well  sUuk«.'u 
In  a  few  minutes  the  coarse  sand  is  deposited :  shortly  a/tt.r 
the  finer  sand,  and,  lastly,  the  clay  aim  impalpable  roattrr. 
of  which  the  lightest  i-emains  longest  suspended.  Distil ct 
rings  can  be  observed  in  the  deposits,  and  the  graduii;c<i 
tul^  shows  their  proportion.  A  person  accustomed  to  tb»» 
method  will  guess  with  great  precision  the  general  quu- 
lities  of  the  soil;  and  when  the  geological  structure  of  ti.c 
neighbourhood  and  the  nature  of  the  subsoil  are  taken  tit.i 
consideration,  the  value  of  the  land  for  pasture  or  culti^.i- 
tion  is  guessed  with  little  danger  of  making  very  gl a:  n.^' 
mistakes.  To  surveyors  and  valuers  this  method  u  ul  %«.:  \ 
great  helpt  when  other  means  are  not  at  hand. 

In  practice,  soils  are  usually  divided  into  light,  mcll<  vi, 
and  stiff;  but  this  gives  very  little  information,  there  Ik.;  ;; 
every  imaginable  variety  in  each  of  these.    In  the  ariu  .c 
Arablb  Land,  we  have  given  a  more  particular  cUsi^iti  ca- 
tion from  Thaer,  but  this  is  found  chiefly  applicable  to  uhu* 
vial  soils.    There  are  still  minute  circumstances  whirb  piu- 
duce  great  fertility  or  the  reverse,  and  which  it  iidifiicuU  to 
investigate.     An  accurate  chemical  analysis,  joined   to  :. 
careful  mechanical  examination,  and  very  correct  accouut^ 
of  the  average  produce  under  different  systems  of  cull  \a- 
tion,  can  alone  give  us  a  scale  according  to  which  the  natun. 
fertility  of  different  soils  can  be  classed;  and  this  mu»t  l< 
the  work  of  time  and  industry  joined  to  science  and  ytn 
tical  knowledge.    "We  shall  therefore  conclude  this  arii(.<- 
by  recommending  to  every  lover  of  agriculture  to  ob>vnr 
and  note  the  peculiarities  of  the  soils  with  which  he  is  hv^. 
acquainted;  to  analyze  them  frequently  and  under  %«.. 
ous  circumstances,  and  thus  endeavour  to  find  to  «iu! 
peculiar  substance  or  condition  is  to  be  ascribed  a  greater ' ' 
less  degree  of  fertility ;  so  as  to  lead  to  the  simt^lest  sn<j 
easiest  mode  of  rendering  indifferent  soils  fertile,  aiid  ;l 
creasing  the  productive  power  even  of  the  b^i. 

SOILING  is  the  name  given  in  agriculture  to  the  luol. 
of  feeding  horses  and  cattle  in  the  stable  or  yards  with  f"  1 
brought  to  them  as  it  is  cut  in  the  meadows  or  fields.  Tn 
great  advantage  of  soiling  cattle  is  the  increase  of  monui- 
of  the  best  quality,  which  is  thereby  produoml;  and  this  ci. 
cumstance  alone  can  counterbalance  the  great  trouble  &:i.. 
expense  incurred  in  cutting  and  carrying  all  the  green  fvo. 
from  a  distance  to  the  farmyard. 

The  system  of  soiling  is  not  very  generally  adopted  t . 
British  husbandry,  it  being  so  much  easier  to  allow  it 
cattle  to  crop  their  food  in  the  pastures ;  but  in  those  coun- 
tries where  property  in  land  is  greatly  subdiiided,  ui.. 
where  farms  are  small  and  good  pastures  scarce,  as  in  Fbi.- 
ders,  France,  and  Switzerland,  especially  where  the  viitt. 
yards  render  manure  scarce  and  dear  by  taking  a  oon^idt- 1 
able  portion  of  it  and  returning  none,  there  the  soihnc  •  • 
cattle  is  almost  a  matter  of  necessity.  A  cow  or  ox  requin « 
from  two  to  three  acres  of  pasture  or  meadow  to  feed  it  a.. 
the  year  round,  allowing  a  portion  for  hay.  But  by  ratsu. - 
clover,  lucern,  sainfoin,  tares,  and  other  green  crops,  ihtw 
cows  or  more  can  be  fed  with  the  produee  of  one  acre,  e»pi- 
cially  if  a  portion  is  in  turnips  or  other  succulent  n.ut>. 
Thus  the  straw  of  the  white  crops  is  converted  into  excvUe:/. 
manure,  and  the  land  kept  in  a  state  of  fertility. 

In  proportbn  as  a  fkrm  is  Jarger  in  extent,  so  the  •xp€r>c 
of  soiling  increases,  both  from  the  distance  of  the  tvy.> 
where  the  green  crops  grow,  and  from  the  same  distance  ^> 
which  the  dung  is  to  be  carted.  There  is  a  limit  ihen^rwc 
to  the  soiling  system,  unless  there  be  many  yards  or  stabU  % 
in  different  parts  of  a  farm,  so  as  to  subdivide  it,  anj  make 
each  yard  the  centre  of  a  distinct  system  of  soding.  wi.ii 
fields  near  at  hand  for  the  green  crops.  In  almost  cvorv 
experiment  on  a  large  scale  it  has  been  found  that  soiling 
was  only  a  certain  mode  of  purchasing  dung,  and  that  .t 
often  was  more  expensive  to  procure  it  in  this  way  than  tu 
send  to  a  considerable  distance  to  purchase  it  in  to«t)». 
Where  it  cannot  be  purchased  at  all,  then  are  no  other  meai.  % 
in  many  situations,  of  producing  a  suflicient  quantitv  ;  ad  J 
the  trouble  and  expense  of  soiling  must  be  submitted'to.  1  n 
almost  every  case  where  sheep  can  be  folded  to  fe«d  off  lU 
crops,  the  soiling  of  cattle  is  a  loss,  because  the  sheep  r  jv 
something  for  their  food ;  the  cattle  in  the  stall  seldom  do 

But  there  are  animals  which  must  be  fed  for  the  wi>rk  f 
the  farm,  such  as  horses  or  oxen;  and  these  aiw  m.i<  « 
more  profitably  and  economicallv  fed  by  soiling  than  Xtj  a*,v 
other  means.  A  horse  or  ox,  if  he  works  eight  or  ten  hou  t  >\ 
has  no  time  for  rest  if  he  hat  to  orop  his  food  fiom  a  sliort 


SOL  1 

tau-hu,  vtiii'li  liKiks  like  curt),  and  wliicli.  tlioiigli  insi|iid  in 
ilsctr,  ycl  u'iili  proprr  bea<>oiiing  is  Rgtcoablo  and  whole- 
BDrae-'  (Dim's/Jicfionnry.)  TlieJaHunntc  call  the  weds 
Jl/uo,  nnd  jiul  them  iiilo  sciii]i,  of  tvhii'li  liiey  somclimes 
piirlni'e  ihrec  liines  a  iby.  Tliuy  likewise  prepare  with  Ihem 
the  taiicc  leimcd  Sunja,  which  has  been  mn-uptcd  into  Say. 
'  Tho  beam  oic  boJli-J  unlil  all  the  water  is  nearly  evapo- 
TBled,  and  they  begin  1o  burn,  nlicn  lh«y  are  leken  Trom  liie 
lire,  and  |ilaced  in  laree  wide-raoutlicd  jars,  exposed  to  the 
lun  and  air ;  «  aler  una  a  eci'iain  pioporlion  of  molasses  or 
Tory  brown  sii^ar  are  added.  1  Uae  jart  are  Eiirrcd  well 
every  day,  unlit  the  liquor  and  beans  are  completely  mixed 
and  ferniunlcd  ;  llic  nialerial  is  then  slrained,  salted,  and 
boiletl,  and  skimmed  uiilil  clarified,  and  will  after  thit  pro- 
ceia  become  of  a  very  deep  brown  colour,  and  keep  any 
Icngih  of  lime.  It  lias  been  slated  thai  the  f^ravy  or  juice 
of  meal  was  ii&i:d  in  preparing  Ibis  condiment,  but  it  appears 
to  be  entirely  made  from  ve^elablo  malcnaU.  There  are 
twi>  or  three  qualities  uf  soy.  To  make  Ibe  beat  requires 
much  care  and  a  lien  lion.  Japanese  soy  is  much  esteemed  in 
Cbina  on  aeeunnl  of  llic  in]ieriur  manner  in  whic^  it  is  made. 
Shopkei-'pcis  nt  Canlon  who  sell  soy  have  largo  platforms 
on  the  ruofj  of  ihcir  huniius,  where  the  jars  for  preparing  soy 
are  arranged  and  expused  to  lliB  sun;  for  the  consumption 
of  soy  is  enormous.  Neiibcr  rich  nor  poor  can  breakfast, 
dine,  or  sup  witbuul  il ;  it  is  the  sauce  for  all  kinds  of  fuod ; 
t(iv«s  a  zc«i  tu  every  dii^li,  and  may  be  said  to  be  iudis|>en- 
sable  al  a  Chinese  repniit,'  {DohM'i  Kamschal/ia,)  Soy  is 
only  sparingly  used  ss  a  sauee  in  Ibis  cuunlry.  U  has  Ibe 
cUaraelcr  ul'  being  n  usclul  siumochic,  but  nut  more  so  than 
any  nf  tbo  other  condlrasnts  when  u^cd  with  moderation. 
SOKEN8.    [Essex.] 

SOL,  in  music,  the  name  given,  in  sol-fa-ing,  by  the 
English,  Italians,  aii'l  French  to  the  Q^h  of  the  scale ;  and 
by  the  two  laat  also  to  the  sound  called  a  by  the  Germans 
and  English.     [Solmisation.] 

SOLA,  frequently  SMa,  is  the  name  of  a  plant  common 
in  moist  places,  and  in  ibo  rainy  scuson  in  many  parts  of 
the  plains  of  India.  It  belongs  lo  ilie  i;enui  j^schynomcne. 
and  Ims  been  called  jE.  atprra  by  Linnceus,  fiom  the  lower 
pact  of  the  Kteni  being  rou^h  and  scabrous,  as  well  as  ihe 
le;;unies.  It  has  beeu  railed  M.  lagenaria,  both  by  Lou- 
reiro  and  Itoxbur.E;!!.  The  plants  are  remarkable  fur  ibeir 
light  aotl  spongy  lu\ture,  anil  seem  indeed  to  be  composed 
■Imoil  entirely  ofpiih.  On  this  account  the  thicker  stemmed 
plants  are  collected  in  Iha  dry  monlhs  and  the  light  sub- 
stance applied  to  a  variety  of  uses,  as  for  makiiiiv  some 
kind*  of  tuys,  and  the  floats  orOsliermen's  nets;  eut  into  thin 
slices  and  paswd  logelber,  they  are  raucli  employed  for 
making  hals,  which,  beinq  light  and  having  bfoad  brims,  are 
well  suiteil  fur  protecting  the  bead  from  tho  infiuencc  of  the 
powerful  Indian  sun,  especially  if  a  handkerchief  be  put 
loosely  into  tlie  crown  of  tho  haL  This  substance  has  also 
bwn  employed  for  lining  drawers  of  natural  history,  and  in 
its  lextuie  very  much  resomhtus  the  substance  called  rice- 
paper,  which  is  the  pilh  or  stem  of  a  Malvacoons  plant  cut 
into  tbin  slices.  A  branch  wilb  leaves  of  this  latter  plant  has 
been  figured  in  Beimel's  IVanderingt  in  New  South  IValt). 
SOLAN  GOOSE.  [Booby,  vol.  v..  p.  160.] 
SOLAN  A'CEliif,  a  natural  order  of  plants  belonging  to 
tbe  dicDcpous  (jronp  of  monopelalous  Exogens.  This  order 
is  composed  of  herbs  or  shrubs,  rarely  of  arboreficcnt  plants, 
with  colourless  juices,  round  or  irregularly  angled  btents  or 
bruielies,  sometimes  armed  with  thorns  or  prickles  ;  their 
leaves  alternate,  simple,  anliro,  or  lobed.  Tho  inllores- 
cenco  is  variable,  mostly  axillary,  sometimes  terminal,  pe- 
dicels without  bracts,  and  the  flowers  regular  and  united, 
Tbe  calyx  is  A-parted.  persistent,  inferior;  corolla  monopclol- 
ons.  hypogynons,  3-cleft  or  4-cleft,  regular,  deciduous,  plaited 
or  imbricated  in  ntslivation  ;  stamens  inserted  upon  the  co- 
rolla, as  many  as  Ihe  segments  of  Ihe  timb,  and  alternate  with 
them,  anthers  burstinp,  mostly  lonBiludinally,Boraelimes  by 
pore)  at  the  apex ;  oTarium  -l-  or  -l-cellod,  si)  le  continuous, 
stigma  simple  ;  fruit  either  a  capsule,  with  a  duublo  dissepi- 
ment parallel  with  the  valves,  or  a  berry  with  the  placenta 
adhering  h>  the  dissepiment ;  seeds  numerous,  sQ>sile  ;  em- 
bryo straight  or  curved,  lying  in  fleshy  albumen ;  radicle 
next  the  bilum. 

This  order  is  most  clotoly  allied  lo  SerophulariacecD.  but 
is  distinguished  by  Brown  from  that  order  by  tho  posseHsiun 
of  ■  curved  or  spiral  embryo,  a  plaited  Kn'ivaliun  of  the 
corolla,  anil  llio  Mowers  licni;;  rc^^ular,  \\\l\\  ibe  same  nura- 
'  V  of  stoutens   as   lubes,     t'ratn  the  uccurreitce  of  many 
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species  in  tlii»''order  with  a  slraighl  embri'o,  bul  *il!i  !'■■• 
other  characters  of  Solanaceip,  l.indlej-,  wilb  Bartlii.;;  an  1 
others,  is  inclined  to  look  upon  Ibis  as  a  secondarj'  p  '  ..' 
and  a  plaited  corolla  and  symmeltieal  llowetalo  cmiii/i.,, 
the  real  character  of  this  order.  SolanacciD  and  Scriphu- 
lariacto  are  however  so  nearly  allied  thai  srarcely  any  lirni.'< 
exist  between  them.  Tlicy  may  be  considered  as  iln-  r..ii- 
necling  f(roupsof  two  larger  masses  of  plants,  of  whiili  <■..- 
has  a  tendency  towards  regular  llowe.-s  and  syramelr,<' 
stamens,  and  the  other  a  tendency  towards  irregular  fluwt-i> 
and  didynamou*  stamens. 

The  plants  of  this  order  are  natives  of  most  parts  of  il.c 
world,  wiihout  the  a'rclic  and  antarctic  circles,  and  e;i>.'- 
cially  within  ihe  tropics. 

This  order  is  one  of  the  most  important  and  intercstt:-^ 
in  ils  class,  from  its  bringing  together  plants  of  ibcgrvi  .  ■ ; 
utility,  yet  possessing  apparently  oppobits  proi^rlies.  Il  i> 
a  great  advantage  of  a  natural  nyslem  that  it  brings  tog:- 
ther  not  only  plants  that  are  allied  in  slruclure,  but  in  pr'>- 
pertiesalso;  bul  this  order  seems  to  form  an  excppiu,:,. 
The  deadly  nightshade,  tho  esculent  potato,  Ihe  puii^ciii 
capsicum,  the  mild  tomato,  tlie  nholesome  egg -plsnl,  ai,  i 
the  poisonous  tobacco,  are  all  found  here.  They  will  all  how- 
ever, on  close  cxaminalion,  be  found  to  |K<asess  tbesam>.-p[<>- 
perties  in  a  greater  or  less  degree.  The  potato,  Ibe  totna:.  . 
andegg-plant  possess,  when  uncooked,  in  a  milddcftree,  ll.i.- 

Eroperties  of  ihe  nightshade,  the  niramonium,  and  the  bt-n- 
anc,  conlirming  the  remark  of  Do  Candolle,  'that  all  ,.>.i 
aliments  contain  a  small  proportion  of  an  exciting  prinri;  Ic. 
which,  should  il  occur  in  a  much  greater  quanrity,  mij  .i 
become  injurious,  but  which  is  necessary  as  a  natural  cotili- 
mcnt.'  In  fart,  when  food  does  not  contain  some  slimiil;i'. - 
ing  principle,  we  add  it  in  iho  form  of  spices.  Many  of  iic- 
planls  of  ibis  order  are  used  ui  medicine,  amoncst  the  111..11 
valuable  of  whicharebenbBne[HvoscvAMUs}.deHdty  ni.'I.i- 
shade  [Atrdi>a],  bitter-sweet  [Solanuu], stramonium  [Da- 
tura], and  tobacco  [Nicotiana],  The  species  of  />ly*j/'. 
were  formerly  nscd  in  medicine,  but  are  not  now  in  rupuU- 
in  (his  counir)'.  P.  Alkekenei,  the  common  winter  cherry, 
is  Krown  as  an  ornamental  plant ;  and  in  Arabia,  and  evi'  . 
Germany  and  Spain,  tbo  berries  are  calen  as  adesM-ii 
Lyciiim  barbarum  is  known  in  Ih is  country  as  tfaj.t^int. 
and  has  bci-n  recommended  as  a  subslilute  for  tbe  Chmv  ; 
plant.  Tbo  calabash- trees  of  the  West  Indies  aiid  1.  ' 
Anicrican  conlinvnt  are  diiTerBnl  species  of  CresMi/io.w  I,-  :. 
is  often  n'rcrn-d  to  this  order,  Tbe  fleshy  pulp  of  tbe  fi*.. 
of  some  is  c;ilen,  but  in  most  species  it  delelorioui.  Tl  0 
most  valuable  part  of  the  calabashes  is  their  rind,  which  :- 
tough,  and  it  is  applied  by  the  negroes  to  a  variety  of  pu-- 
puses.  Cups,  mugs,  bowls,  basins,  and  saucepans  are  tui''.- 
from  them,  and,  in  fact,  almost  every  other  article  of  housi: 
hold  use.     Cayenne-pepper   [Capsicum]  is  Ihe  produi^  ■■'. 
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plant,  and  in  the  leaves,  colour  of  the  flowers,  shape,  size, 
and  colour  of  the  tuhers,  it  has  a  great  tendency  to  depart 
from  its  normal  character.  For  an  account  of  the  intro- 
duction of  this  plant  into  Europe,  its  varieties,  the  mode  of 
its  cultivation  and  uses,  see  PoTAia  Two  other  species 
of  Solarium,  viz.  S.  Valenzuela  and  monianum,  produce 
edible  tuben,  but  they  are  little  used. 

S.  nigrum,  common  or  garden  nightshade :  stem  herba- 
ceous without  thorns;  leaves  ovate,  bluntly  toothed,  and 
waved;  umbels  lateral,  drooping.  Throughout  Europe,  it 
is  a  weed  in  cultivated  ground,  and  is  also  found  in  Africa 
and  Asia.  It  is  common  in  gardens,  fields,  and  waste  places 
m  Great  Britain.  It  has  while  flowers,  producing  small 
berries  of  a  black  colour. 

S.  dulcamara,  woody  nightshade,  or  bitter-sweet :  stem 
shrubby,  thornless,  climbing,  flexuous;  leaves  cordate, 
upper  ones  jagged ;  corymbs  almost  opposite  the  leaves.  It 
is  a  native  of  Europe,  Asia,  and  North  America,  in  hedges 
and  among  bushes.  It  is  plentiful  in  Great  Britain.  It 
has  purple  flowers  and  crimson  berries,  which  latter  may 
be  mistaken  by  children  for  red  currants,  a  mistake  that 
has  sometimes  been  attended  with  fatal  consequences. 

S.Melongena,  egg-plant,  mad-apple,  Jew's-apple:  stem 
herbaceous,  woody  at  the  base,  clothed  with  star-Kliaped 
hairs;  ovate,  serrated  leaves;  flowering  peduncles  reUexed; 
fertile  peduncle  solitary,  sterile  one  racemose ;  calyx  cam- 
panulate;  corolla  angular.  It  is  a  native  of  the  East 
Indies,  and  also  said  to  be  of  Arabia.  This  plant  has  purple 
flowers,  and  bears  large  smooth  shining  berries,  which  are 
the  shape  and  size  of  a  small  hcn's-egg.  Two  varieties  of 
this  plant  are  recorded :  the  S.  Af.  ovigerum,  in  which  the 
stem,  calyx,  and  leaves  are  without  thorns ;  and  the  S,  M, 
esculenium,  in  which  these  parts  are  more  or  less  covered 
with  thorns.  Several  sub  varieties  of  both  these  are  re> 
corrled,  varying  in  the  shape  and  colour  of  the  fruit  The 
berries  are  mostly  of  a  white  colour,  but*  in  some  of  the  sub- 
varieties  they  are  yellow,  red,  purple,  and  black.  The  fruit 
of  this  plant  is  used  by  the  French  and  Italians  in  stews 
and  soups.  For  this  purpose  the  varieties  used  are  the 
oval-shaped  white,  the  globular-shaped  white,  and  the 
purple  or  violet-coloured  of  both  forms.  In  cultivating 
them  they  may  be  reared  in  hot-beds  in  a  rich  light  soil, 
or  in  fine  summers  they  will  even  produce  their  fruit  in  this 
country  against  a  wall,  if  planted  out  in  June  after  having 
been  struck  in  a  hot-bed. 

S.  Sodomeum,  Sodom  egg-plant,  or  apple  of  Sodom: 
stem  shrubby,  diffuse ;  prickles  straight,  dilated  at  the  base ; 
leaves  oblong,  sinuate,  shining  above,  and  rather  scabrous 
and  prickly  on  both  surfaces ;  lobes  obtuse  angular ;  pedun- 
cles bifid.  It  is  a  native  of  the  North  of  Africa  and  the 
South  of  Europe.  The  fruit  of  this  plant  is  white,  and 
about  the  size  of  a  walnut.  It  is  very  subject  to  the  attacks 
of  an  insect  which  deposits  its  eggs  within  the  germen,  and 
as  the  fruit  enlarge  the  larvn  of  the  insect,  as  in  the  case 
of  many  other  fruits,  destroy  and  pulverise  the  whole  of 
the  interior,  whilst  the  rind  is  left  unchanged  and  entire. 
"When  the  fruit  is  gathered  under  these  circumstances,  it  is 
crushed  to  pieces  by  the  hand ;  or  if  conveyed  to  the  lips, 
the  tnouth  becomes  filled  with  an  ash-like  powder,  exceed- 
ingly bitter  to  the  taste.  To  these  berries  remarkable  pro- 
perties have  been  assigned  by  Josephus,  Tacitus,  and  others. 
Mandeville,  an  old  English  writer,  says,  speaking  of  the 
Dead  Sea,  *  And  there  besyden  groweu  trees  that  baren 
^uUe  faire  apples  and  faire  of  colour  to  beholden,  butte 
whosoe  breakethe  them  or  cuttelhe  them  in  two,  he  shall 
find  within  them  coles  and  cyndres.'  Milton  finely  alludes 
to  this  fruit  in  the  lines — 

«  Greedily  they  ploek'd 
Tlie  fruitase  fair  lo  Bight,  like  Uiat  which  new 
Nrar  that  bituminous  lake  whrre  Sodum  Mined 
Tliitt  more  delusive,  not  the  touch  but  teste 
i>vcvi\ed,  they  fondly  IhiaktA^  to  allay 
Their  ajpf>etite  vriiU  KU»t,  infttead  of  fiuit 
Ch(.'W(.(i  bitter  ashes. 

S.  Sanctum,  Palestine  egg-plant :  stem  shrubby,  tomen- 
tose ;  leaves  ovate,  repand,  oblique  at  the  base,  clothed  with 
hoary  tomentum  on  both  surfaces ;  berries  nearly  globose. 
This  plant  is  a  native  of  Palestine ;  it  is  often  found  in  col- 
lections of  plants.  There  are  several  other  species  of  So- 
lanum,  which,  on  account  of  the  size,  form,  and  colour  of 
their  fruits,  are  called  egg-plants,  as  S.  Indicum,  the  Indian 
egg-plant,  &c. 

S.  jEthiopicum,  ^Ethiopian  nightshade :  stem  herbaceous ; 
leaTes  ovate,  repand,  Bogular;  p^unolet  usually  1 -flowered, 


drooping;  berries  torulose.  It  it  a  natm  of  BthiopU. 
China,  and  Japan.  There  are  two  varieties  reoorded :  thm 
one  the  5.  J?,  violaeeum,  is  a  native  of  China,  and  the  fruit 
is  frequently  eaten  in  that  country  as  a  deaserL  It  has  m 
large  spheroid  oval  berry  of  a  red  colour.  The  other  variety 
is  thu  S.  jE.  aculBaieum,  having  a  prickly  atem»  and  aioall 
yellow  berries  of  the  size  of  peas. 

S.  pseudo-quina,  false  quina  nightshade :  stem  shrubby, 
unarmed ;  leaves  oblongo-lanoeolate,  narrow,  acute,  eourct. 
glabrous  above,  but  with  fascicles  of  villi  in  the  axils  of  the 
nerves  beneath ;  racemes  extra-axillary,  short;  calyx  gla- 
brous. This  plant  is  a  native  of  Brazil  in  the  district  of 
Curitiba,  in  St  Paul  without  the  tropics.  The  Braziltsns 
use  this  for  the  same  purposes  as  the  quiua  or  Jesuits'  bark. 
It  is  intensely  bitter,  and  may  with  advantage  be  used  as 
a  substitute  for  that  bark. 

S.  verbascifolium,  mullein-leaved  nightshade:  steoa 
shrubby ;  leaves  ovato-oblong,  acuminated,  entire,  tome  a - 
tose,  white  beneath,  without  any  leaves  in  the  axils; 
corymbs  nearly  terminal,  dicbotomous ;  calyx  semi-quiuquc- 
fid.  It  is  a  native  of  Asia,  America,  and  the  tropical  pans 
of  New  Holland.  This  plant  is  frequently  cultivated. 
Every  part  is  covered  with  a  powdery  white  tomentum. 
The  fiowers  are  white,  and  the  berries  are  of  ihe  sue  uf 
small  cherries. 

S,  Lycopersicum  of  linniBus,  common  Love-apple  or 
Tomato.  This,  with  some  other  of  the  older  species  uf 
Sulanum,  now  form  the  genus  Lycoperticum,  which  is  dis- 
tinguished by  possessing  a  calyx  5-6  parted ;  corolla  roiate« 
5-6  cleft;  stamens  5;  anthers  conical,  connate  at  their  ex- 
tremities by  an  elongated  membrane,  and  dehiscing  leiixth- 
wise  inside;  berry  2-3-ceUed;  seeds  villous.  The  preUnt 
species  is  called  L,  esculentum;  it  has  herbaceous  pi;(»e 
stems;  unequally  pinnate  leaves;  leaflets  cut,  atieuaaicd 
at  the  apex,  glaucous  beneath;  flowers  many,  united; 
berries  torulose.  This  plant  is  a  native  of  South  Amerua, 
but  it  is  much  cultivated  and  well  known  in  the  Uuiied 
States  of  North  America,  and  in  France,  Germany,  aiid 
Italy.  When  ripe,  the  fruit  has  an  acid  flavour,  and  is 
added  to  soups,  sauces,  &c  It  is  also  used  in  confec- 
tionary as  a  preserve,  and  sometimes  as  a  pickle.  It  i>  not 
often  used  in  this  country,  but  in  Italy,  near  Rome  and 
Naples,  whole  fields  are  covered  with  it,  and  scarcely  a  dish 
is  served  up  into  which  it  does  not  enter  as  an  ingredieuL 
In  the  cultivation  of  these  plants,  the  seed  should  be  sons 
in  March  in  a  hot- bed,  and  when  two  inches  high,  tliey 
may  be  pricked  out  into  another  hot-bed.  In  May  ih<y 
should  be  transplanted  into  a  warm  south  border,  where 
they  may  have  the  full  sun,  and  the  fruit  may  ripen  quick;  v. 
The  stem  runs  up  6  or  8  feet  high,  and  should  be  trained  to 
stakes  or  nailed  up  a  wall  or  pales.  The  fruit  begins  la 
ripen  in  August,  and  may  be  gathered  in  October,  and, 
when  kept  dry,  will  keep  good  till  November.  There  are 
several  varieties  cultivated ;  the  best  are  called  the.  large 
and  small  cherry  and  pear-shaped  red,  and  the  large  and 
small  or  cherry-shaped  yellow.  The  size  of  the  fruit  is 
seldom  larger  than  a  golden-pippin  apple.  (Don's  Mdler, 
vol.  iv.,  p.  444.) 

Several  other  species  of  Solanum  are  reoorded  as  havii^ 
medical  properties.  5.  Jacquini  is  considered  by  the  native 
practitioners  of  India  as  an  expectorant;  S.  bahamemt  a 
used  as  a  gargle  for  sore  throat  in  the  West  Indies ;  & 
mammosum,  panicuiatum,  and  cemuum  have  the  repuution 
of  being  diuretic  and  astringent.  (Lindley's  Flora  BMioL 
p.  512.) 

SOL A'NUM  DULCAMAHA,  an  indigenous  peraonial 
climbing  plant,  common  in  wet  and  shady  places,  eapeo»lly 
hedges.  It  has  a  remarkably  zigzag  stem,  with  allemau 
leaves,  the  lower  ones  lanceolate,  entire,  the  upper  baatale; 
the  flowers  resemble  those  of  the  pouto,  but  are  smaller,  and 
are  suooeeded  by  a  cluster  of  red  berries.  This  plant  is 
called  u>oody  nu;htiihade,  to  distinguish  it  from  the  Atropa 
Belladonna,  or  deadly  nightshade.  The  young  twigs  or  tope 
are  officinal,  and  they  should  be  gathered  in  spring,  before 
the  flowering  of  the  plant,  or  in  autumn,  white  the  leavte 
are  yet  fresh,  as  much  activity  seems  to  belong  to  the 
leaves,  and  the  twigs  are  best  from  planU  about  three  yean 
old.  When  fresh,  tlie  plant  hasan  unpleasant  odour,  which  is 
m  a  great  measure  lost  by  drying,  as  is  also  a  lam  poition 
of  water.  The  taste  is  at  first  bitter  and  sUghUy  aend, 
then  sweet ;  hence  the  name  bitter^9weet  given  to  ic 

Ten  pounds  of  the  dried  twigs  yield  two  poundiof  estneC 
Acoording  to  Ffiiff;  100  pounds  of  parfioay  dried  cleat 
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e^fcenHiciiy  of  a  plnnet  UMans  the  fractional  part  of  |  olements  are  noted  in  the  aiticlea  devoted  to  the  diCirL : 

»i's  mean  distance  by  which  ita  greatoat  or  least  dia-    planets. 


Tlie 

a  planet 

tance  exceeds  or  falU  »hort  of  the  mean  distance.      Ar 

ranging  the  planets  in  the  order  of  their  excentricities,  wo 

have 
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For  Venus  '007 
Earth  '017 
Uranus  '047 
Jupiter  '048 
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For  Saturn  -066 

Ceres  078 

Vesta  -089 

Mars  '093 


»> 


fi 


For  Mercury  '206 
Pallas  *24'2 
Juno       '258 


»• 


•> 


That  isi  if  the  mean  distance  of  Venus  were  called  1000. 
its  greatest  distance  would  be  only  1007  and  ito  least  993. 
But  if  the  mean  distance  of  Juno  were  called  1000.  its 
greatest  distance  would  be  1268  and  its  least  distance  742. 

We  now  give  a  table  for  the  times  of  revolution,  similar  to 
that  given  for  the  distances :— 
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8 

3 

52 

21 

7 

84 

36 

12 
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66 

22 

306 

126 

43 
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161 

52 

3bS 

16U 

65 

380 
lOUO 

160 
412 

55 

141 

2428 

1000 

343 

,7082 

2918 

1000 

The  explanation  of  this  table  resembles  that  of  the  pre- 
ceding one,  times,  instead  of'distancos,  being  the  objects  of 
comparison.  Thus,  if  a  revolution  of  Jupiter  contain  1000 
parts  of  time,  that  of  Saturn  has  2428  such  parts :  and  the 
revolution  of  Uranus  is  84*01  as  lung  as  that  of  the  earth. 

In  the  following  table  will  be  seen  the  absolute  time  of 
revolution  in  days,  and  also  numbers  expressive  of  the  com- 
parative angles  moved  over  in  a  day  by  each  planet,  and 
the  intervals  (in  days)  between  two  conjunctions  with  the 
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Rav. 

88 
225 
365 
C87 


Int.  oriCump. 
Coni.    AiiR. 
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Li.ii). 
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47* 
467 
466 


Comp, 
An;,'. 
7.V4 
0'2-S 
50-5 
da-3 


Ilcv. 

%     43;j3 
1^    i07.v.» 


Int.  of  Comp. 
Cont.  '  Any. 


3^W 

378 
370 


231 

9-29 
3-26 


Tlius,  Venus  revolves  in  226  days  (all  the  numbers  in 
this  article  arc  more  roughly  given  than  in  the  articles 
specially  devoted  to  the  planets) ;  is  in  conjunction  with  the 
sun  at  intervals  of  684  days;  and,  with  its  mean  ino< 
tion,  would  describe  274°  in  the  heavens  while  Jupiter  de- 
scribes 23*''l.  Saturn  move:>  201  minutes  daily  ;  the  earth, 
69'  8"-3. 

The  minor  elements  (in  a  general  consideration)  may  be 
best  described  by  diagrams ;  the  inclinations  of  tlie  orbits 
may  be  represented  by  the  following  linos,  which  show  the 
slope  or  inclination  of  each  oibit  to  the  orbit  of  the  earth  or 
plane  of  the  ecliptic.  None  of  the  old  planets  have  an  inclina- 
tion of  more  than  7^  while  in  the  new  planets  the  same 
element  varies  from  7®  to  36°. 


In  the  nc\t  flyurc  the  plane  of  the  ccliptjc  is  representee! : 
OB  is  the  line  winch  points  to  the  astronomical  first  i)oint  of 
Aries,  or  the  vcinal  ccfuinox,  and  the  an'ows  repre>ent  tl}e 
directions  of  the  planetary  motions.  On  the  outer  circle  are 
represented  the  longitudes  of  the  ascending  nodes  of  the 
different  planets,  or  the  lines  in  which  they  are  fo.und  when 
they  rise  through  the  ccliptio  from  the  southern  to  the 
.northern  side  of  it.  On  the  inner  circle  are  roprcbcnted  the 
ioDgiludea  of  their  perihelia,  or  points  of  nearest  approaoh 
to  the  sun.    The  slow  changes  which  take  place  in  these 


Jupiter  and  his  satellites  might  be  enclosed  in  a  spin  e 
having  a  radius  of  about  2^  times  as  great  as  that  of  tl  f 
sun ;  Saturn  and  his  satellites  in  a  sphere  of  7)  the  radi  u- 
of  the  sun ;  and  Uranus  and  his'satellites  in  a  sphere  of  i\ 
the  radius  of  the  sun.  The  earth  and  moon  [Moon]  miirt.: 
be  contained  in  a  sphere  of  one-half  the  radius  of  the  sun 

In  apparent  diameter  Mercury  varies  from  5"  to  12". 
Venus  fiom  10"  to  61'';  Mars  from  4"  to  \H";  th«  smu  1 
planets  have  diameters  hardly  measurable;  Jupiter  from 
30"  to  46";  8aturn  from  14"  to  18";  Uranus  from  a  hultr 
less  to  a  little  greater  than  4". 

If  the  radius  of  the  sun  were  divided  into  1000  part* 
there  would  be  as  follows  in  the  radii  of  the  several  plane!  <>  ; 
—Mercury,  3^;  Venus,  8};  the  Earth,  9;  Mars^  41;  Jup 
ter,  97^ ;  Saturn,  86 ;  and  Uranus,  39.  If  the  bulk  of  t  -^ 
sun  were  divided  into  a  million  of  parts,  Mereury  would  1'- 
a  little  less  than  one-twentieth  of  one  of  the  parts;  Vetui-, 
two-thirds  of  a  part:  the  Earth,  three-quarters  of  a  part  . 
Mars,  one-tenth  of  a  part;  Jupiter,  925  parts;  Saturn,  7Ji' 
parts;  Uranus,  58  parts.  The  Moon  is  aix>ut  the  third  |.irt 
of  Mercury  in  bulk. 

The  mass  of  the  planets  varies  very  much  from  what  *r 
would  be  if  they  were  nearly  of  the  same  substance.  Kr.>:u 
the  effects  of  the  planets  in  attractinjr  their  satellites.  r<*ii}- 
pared  with  the  effects  of  the  sun  upon  tliem^elves.  it  .•> 
found  that  if,  according  to  Cavendish's  experiment^  \%r 
take  the  earth  to  be,  at  a  mean,  6^  times  the  density  k>\ 
water,  or  about  half  that  of  lead,  the  sun  may  be  considirr«l. 
as  to  density,  to  be  made  of  asphaltum,  or  rather  hea^v 
coal ;  Jupiter  of  the  same ;  Uranus  of  a  material  Tery  \\\\k 
heavier:  Saturn  of  maple-wood;  the  Moon  of  dianMind  ••; 
topaz.  By  other  modes,  of  course,  than  that  of  their  sate!  !i'« « 
Mercury  is  found  to  be  three  times  as  dense  as  the  Karta , 
Venus  of  about  the  same  density ;  and  Mars  about  tKr<.tf- 
quarters  as  denize  as  the  Earth. 

The  sun  revolves  about  its  axis  in  about  25^  aideic'. 
days;  Mercury,  Venns,  the  Earth,  and  Mars,  all  revolve  in 
about  the  same  lime,  from  23^  h.  to  24^  h.;  Jupiter  a.*  1 
Saturn  scvemlly  ruvolve  in  about  10  h.  and  lOj  h.  v\S  . : 
Uranus  nothing  is  known  in  this  respect. 

From  what  precedes,  a  sufficient  general  notion  ma)  V  - 
collected  of  the  dimensions  of  the  Solar  System,  and  we  u  • 
proceed  to  some  other  points  connected  with  it.  As  to  r^ 
place  amon{(  the  fixed  stars,  it  is  only  within  the  last  i^«> 
years  that  the  distance  of  any  star  from  our  system  ma>  ^  c 
said  to  have  been  positively  measured.  [Parallax.]  Tl  : 
star  61  Cygni  is  shown  to  be  more  than  340,000  timrs  ni  fr  - 
from  our  system  as  its  most  distant  discovered  planet  is  fr  m 
the  sun.  As  to  the  ouestion  of  the  motion  of  tne  Solar  8^  ^- 
tem  in  space,  no  such  phenomenon  has  been  made  appur\-.  * 
Were  any  such  motion  to  exist,  of  a  degree  sufficient  m 
have  a  sensible  effect,  it  is  obnous  that  the  stan  which  :Kt« 
system  is  leaving;  would  appear  to  draw  nearer  togt-i t.«r 
while  those  to  which  it  is  approaching  would  appear  to  K  - 
come  wider  apart.  W.  Herschel  thought  at  one  lime  il .»! 
sonic  such  phenomenon  was  slightly  perceptible,  and  il.Ji 
the  system  was  in  motion  town r.is  the  constellation  H«r- 
culcs;  but  the  fact  has  received  no  confirmation.  That  Ui<* 
whole  System  is  in  motion  more  or  less,  medianica]  coiifti- 
derations  make  almost  oertain.   Whatever  motion  the  ci;a* 
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we  find,  '  Ou  a,  pour  remonter  k  la  cause  des  mouvemeni 
primitifs  du  syati&aie  planeiaire/  &c.  This  then  is  what 
Laplace  understood  hy  primitwe  cause,  a  cause  of  the 
primitive  motions ; — an  improper  use  of  language,  if  the 
reader  pleases ;  but  when  a  man  puts  his  own  meaning  on 
his  own  words,  no  one  has  a  right  to  fix  the  consequences 
of  another  meaning  upon  him. 

We  now  proceed  to  the  nebular  theory,  which  is  a  con- 
jecture proposed  with  much  doubt  by  Laplace,  as  a  possible 
explanation  of  the  manner  in  which  the  motions  of  the 
several  planets  obtained  those  remarkable  resemblances 
which  are  found  to  subsist,  without  making  the  inquiry  ex- 
tend to  anything  except  their  motions.     All  the  planets 
move  in  one  directiou  round  the  sun,  and  their  satellites 
move  in  the  same  direction  round  themselves ;  those  that 
are  known  to  revolve  round  their  axes  (and  the  contrary  has 
been  proved  of  no  one  of  them)  also  revolve  in  the  same 
direction,  and  their  equators  are  not  much  inclined  to  their 
orbits.    The  exceutricities  of  the  planets  and  satellites  are 
in  no  case  very  large,  and  generally  very  small ;  and  the 
inclinations  of  their  orbits  to  one  another  are  generally  small. 
Many  nebulae  in  the  heavens  appear,  when  examined,  to 
consist  of  a  bright  nucleus  surrounded  by  nebulous  matter; 
in  others  it  is  found  that  the  apparently  nebulous  matter 
consists  of  stars.    This  gave  Laplace  the  idea  that  our  Sys- 
tem mignt  originally,  that  is,  previously  to  the  establishment 
of  its  present  order,  have  been  a  large  nebula  of  which  the 
sun  was  at  the  centre.     Imagine  a  large  nebulous  mass  in 
a  state  of  revolution,  with  a  solid  or  at  least  less  nebulous 
centre,  round  which  it  revolves :   call  this  central  nucleus 
the  sun.    Assume  the  ordinary  laws  of  matter  to  be  true  of 
this  nebulous  mass ;  and  also  that  it  extends  as  far  as  such 
an  atmosphere  can  do;  namely,  until  the  attraction  of  the 
whole  upon  particles  at  the  equator  is  equal  to  the  centri- 
fugal force  of  those  particles.      If  condensation   should 
begin  to  take  place,  arising  from  loss  of  heat,  the  mass 
would  revolve  more  and  more  rapidly  as  it  was  condensed 
into  less  and  less  space ;    but  it  does  not  follow  that  the 
equatorial  particles  would  fall  in  towards  the  centre :  they 
are  balanced  by  the  equality  of  the  centripetal  and  centri- 
fugal forces;   and  might  form  a  ring  round  the  rest  of 
the  mass.     If  the  process  were    conducted  with    great 
regularity,  this  ring  and  the  mass  of  vapour  might  undergo 
continual  condensation  together,  until  the  increasing  velo- 
city of  rotation  prevented  the  formation  of  the  ring  from  con- 
tinuing.   The  departures  from  complete  regularity  which 
might  exist  in  the  mass  mi(>ht  cause  disturbances  in  the 
formation  of  the  rings,  which  might  end  in  there  being  one 
or  more  (not  many)  permanently  revolving  round  the  rest 
of  the  mass  condensed  into  a  solid  body,  in  the  manner  of 
Saturn  and  ils  rings.     Such  regular  formation  however 
night  be  rarely  continued  long  enough;  and  if  the  rings 
got  broken,  each  ring  would  become  several  masses,  which 
would  revolve  nearly  at  the  same  distance,  and  nearly  with 
the  same  velocity :  such  a  result  is  seen  in  the  four  small 
planets.     But  as,  generally  bpeaking,  these  masses  would, 
oy  irregularities  in  their  velocities,  be  combined  into  one* 
at  last,  each  broken  ring  would  form  a  new  nebulous  mass, 
revolving  round  the  diminished  central  nucleus:  and  if  a 
number  of  such  masses  were  formed,  those  nearer  to  the 
central  mass  would  move  with  the  greater  velocity,  and 
would  be  both  smaller  and  denser  than  the  external  ones: 
the  first  circumstance  certainly,  the  second  and  third  most 

f^robably.  Again,  each  mass  woMid  have  a  motion  of  revo- 
ution  in  the  same  direction  [Motion,  Direction -of]  as 
the  motion  round  the  primary ;  for  when  the  ring  becomes 
broken,  its  internal  parts  have  a  somewhat  more  rapid 
motion  than  the  external  ones,  which  would  give  the  motion 
of  rotation  noticed.  And  the  rotations  thus  created  in  the 
internal  masses  would  probably  be  greater  than  those  in 
the  external  masses.  The  orbits  of  the  masses  would  ne- 
cessarily be  nearly  circular,  and  not  much  inclined  to  each 
other:  but  for  irregularities,  quite  circular,  and  in  the  same 
plane.  In  each  of  the  nebulous  masses,  thus  detached  and 
revolving,  condensation  miirht  again  give  rings  or  satellites 
or  both ;  but  in  all  probability  the  external  masses  would 
get  more  satellites  than  the  internal  ones:  the  orbits  of  the 
satellites  must  be  alao  nearly  circular,  and  not  much  in- 
clined.   All  the  preceding  circumstances,  both  those  which 

^  If  any  numlMr  of  matiM.  eapabla  of  eohering.  mtoIt*  in  oibits  m  near 
lo  OM  another  Uial  Uiey  must  eobert  wlien  Ujey  auma  to  tlittir  mtnimttm  dk- 
Uoei*,  noUiluc  ImU  u  aliaolata  and  mathaiDaUcal  aquallty  In  their  mean  xtUt- 
^^S^iml^ymSSSI^'^^  MWriwi  tlw  imaUMt  inequaUftj  mnti nt 


are  certain  and  those  which  are  probable  (Laplace  eoufimd 
himself  to  the  former),  ure  actually  existing  in  the  SoUr 
System;  consequently  this  hypothesis,  though  subject  ii> 
serioue  difficulties,  deserves  attentive  consideration,  as  often 
as  any  new  knowledge  of  the  constituent  parts  of  our  system 
shall  render  a  reference  to  it  likely  to  produce  evidence  on 
one  side  or  the  other.    As  a  substitute  for  intelligent  crea- 
tive power,  if  such  a  thing  were  intended,  it  would  do  no 
better  than  any  other ;  for,  as  Mr.  Whewell  observes,  a  man 
with  will,  power,  and  conscience,  cannot  be  admitted  to  be 
a  necessary  consequence  of  the  cooling  of  a  nebulous  atmo- 
sphere.    Nevertheless*  as  exhibiting  a  possible  mode  in 
which  the  Creator  of  mind  and  matter  made  the  laws  uf 
formation  resemble  those  of  continuation,  as  far  as  the  luu- 
tions  of  the  system  are  concerned,  this  hypothesis  is  striking' y 
explicative  of  what  we  really  see.    But  even  if  m*e  were  to 
take  it  to  be  a  true  explanation,  it  would  only  be  one  step 
of  the  ascent,  and  the  next  question  would  be,  what  hipbcr 
process  distributed  the  parts  of  this  nebulous  mass  in  such 
a  manner  as  to  place  those  outermost  which  were  fit  to  form 
a  planet  so  distant  from  the  source  of  light  and  heat  u^ 
Uranus,  and  to  support  the  appropriate  forms  of  animal  and 
vegetable  life  which  analogy  would  induce  us  to  suppue>e 
must  exist  there. 

The  history  of  astronomy  teaches  us  that  the  system  in 
which  we  live  has  not  undergone  any  apparent  change  for 
more  than  2000  years;  and, on  inquiring  into  the connectiun 
which  exists  between  one  planet  and  another, or  the  laws  of 
gravitation,  it  is  found  that  so  far  as  their  mutual  actio:  « 
are  concerned,  there  is  no  reason  why  any  change  ever 
should  take  place.  If  the  central  body  were  the  only  cx.c 
which  attracted  the  rest,  and  as  long  as  the  laws  of  maitcr 
remained  unaltered,  it  is  certain  that  nothing  could  alter  l!ie 
revolutions  of  a  fiystem  of  planets,  unless  two  orbits  inter- 
sected, and  the  planets  of  those  orbits  happened  to  come  r^ 
the  intersecting  part  at  the  same  time,  and  to  strike  eacu 
other.  Hut  the  planets  are  subject  to  the  action  of  ear\\ 
other  as  well  as  to  that  of  the  sun,  and  no  instant  elap-cv 
without  every  orbit  undergoing  a  slight  change  from  e\Ki\ 
one  of  the  planets  of  the  other  orbits.  Jupiter  alone  p:  l- 
duces  on  the  earth's  orbit  in  one  year  more  change  than  w 
have  any  right  to  say  all  the  comets  put  together  wouM  •! 
in  a  hundred.  And  yet  the  system  not  only  continues  « .th- 
out  any  sensible  change,  but,  one  circumstance  alone  « i> 
ccpted,  to  which  we  shall  presently  allude,  is  demonstral't 
formed  to  continue  for  a  most  enormous  length  of  time,  un- 
less some  new  action  should  arise,  or  some  external  cau>e 
begin  to  oprate.  As  it  is  sometimes  stated  that  a  complc'c 
mathematical  demonstration  has  been  given  of  the  ttern  u 
stability  of  the  Solar  Systtm,  so  far  as  the  mntuaj  actions  -i 
its  parts  are  concerned — an  assertion  which  is  altogether  in- 
correct—it  may  be  worth  while  to  enter  a  little  on  the  deta  I* 
of  this  subject. 

Tlie  disturbing  forces  of  the  planets  on  each  other  can:,  .t 
have  their  effects  calculated  all  at  once ;  but  each  force  mu-: 
be  divided  into  an  infinite  series  of  terms,  the  first  of  »h  . 
contains  all  the  terms  of  the  first  dimension,  the  second  ... 
those  of  the  second,  and  so  on.     Of  all  these  terms  each  ^ 
much  less  in  its  efffjct  than  the  preceding;  so  that  in  f  .-: 
the  finit  two  dimensions  are  all  that  produce  any  sen*  ■  *  • 
effect  in  any  time  which  it  is  worth  while  to  consider.    (>• 
casionally  it  happens  that  terms  of  the  third  and  fourth   - 
mensions  have  been  required  to  be  used,  but  almo*=t  all  i.  • 
sensible  perturbations  of  the  system  depend  on  term*  of  r:. 
first  two  orders.     As  far  as  any  effects  arising  from  si.i  fi 
terms  are  concerned.  Lagrange  and  Poisson  are  admmt«tl .  •. 
all  hands  to  have  demonstrated  the  stability  of  the  S.lar 
System :  and  considering  the  natureof  the  process  emphm.! 
and  there  being  no  appearance  of  any  circumstance  w  hu ' 
looks  likely  to  lead  to  a  different  result  in  any  of  the  r.- 
maining  terms  of  the  disturbing  forces,  it  maybe  Bi'l-'i 
probable  that  a  further  investigation  would  show  the  s^s.e 
thing.  If  all  the  dimensions  of  the  disturbing  forces  wi?'? 
employed.    Sir  J.  Lubbock  {Phil,  Mag,,  February,  \^>\ 
has  pointed  out  the  forms  which  further  investigation  iic«  ; 
apparently  produce,  and  which  would  (unless  a  detaileil .-  • 
vestigation  should  lead  to  something  not  discoverable  .1 
priori)  bear  out  as  certain  what  we  have  just  sUted  to  \' 
probable.    But  though  all  the  presumptions  lie  on  the  *. . 
of  those  who  would  assert  the  proposition  absolutely  of  - 
dimensions  of  the  disturbing  force,  it  is  not  yet  time  to  ^.u 
that  It  IS  a  certain  mathematical  consequence  of  the  theo.^ 
of  gravitation. 
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lechnic  Society  in'May,  1840,  and  published  in  the  *  Meeha-  [ 
nic'H  Magazine/  vol.  xxxii.,  p.  729.  &c.  An  almost  inanitc 
variety  of  alloys  are  used  in  different  kinds  of  soldering,  the 
principal  of  which,  as  recommended  by  the  best  authorities, 
>viU  be  described  below,  classified  according  to  the  metals 
-which  they  are  commonly  used  to  unite. 
Plalinum  is  soldered,  according  to  Dr.  Ure,  with  fine 

gold. 

For  gold  it  is  usual  to  employ  an  alloy  of  fine  gold  with 
silver  or  copper,  or  with  both  of  those  metals.  These  are 
sometimes  used  in  the  following  proportions :— pure  gold 
twelve  parts,  pure  silver  two  parts,  and  copper  four  parts. 
The  metals  are  fused  together,  beat  into  thin  leaves,  and 
then  softened  by  annealing.  Borax  mixed  to  a  thick  con- 
sistence with  water  is  applied  to  the  joint,  and  the  solder  is 
melted  by  the  blowpipe.  It  is  stated  in  BrewBter*s  '  Edin. 
Ency.,'  that  the  borax  may  be  removed  bv  boiling  water,  or 
diluted  sulphuric  or  muriatic  acid;  and  that  the  paleness  of 
the  solder  may  be  remedied  by  melting  upon  its  surface  a 
mixture  of  two  parts  of  nitre  and  one  of  burnt  alum,  and 
then  washing  it  off  with  hot  water.  The  same  authority 
states  that  gold  articles  may  be  cleaned  after  soldering  by 
boiling  them  in  urine  and  sal  ammoniac,  and  those  of  silver 
by  boiling  in  alum-water. 

Silver  solders  usually  consist  of  silver  mixed  with  brass, 
and  sometimes  with  zinc.  Dr.  Urc  states  that  pure  tin  is  oc- 
cu&ionally  used  as  a  solder  for  silver,  but  that  the  solder  com- 
monly used  is  an  alloy  of  five  parts  silver,  six  brass,  and  two 
zinc.  Some  authorities  give  nineteen  silver,  one  copper, 
and  ten  brass,  as  the  proportions  in  jewellers*  silver  solder ; 
and  two  parts  of  pure  silver  to  one  of  brass  as  the  composi* 
tion  of  solder  for  plating.  Another  solder  for  coarser  silver 
has  four  parts  silver  to  three  of  brass,  with  a  little  borax; 
and  a  hard  silver  solder  is  made  of  equal  parts  of  silver  and 
fine  brass.  The  addition  of  zinc  sof\ens  this  alloy.  Mr. 
Gill,  in  an  article  on  soldering  in  jewellery,  in  the  '  Tech- 
nical Repository,*  vul.  ii.,  p.  63,  states  that  the*thin  laminated 
solder  is  cut  up  into  very  small  bits,  and  applied  with  borax 
and  water.  The  article  to  be  soldered  is  laid  on  charcoal 
ashes,  and  submitted  to  the  jet  of  a  blowpipe.  To  prevent 
the  solder  from  spreading  over  the  surrounding  parts,  they 
may,  he  observes,  be  coated  with  Indian  ink  laid  on  with  a 
earners-hair  pencil.  The  fiuid  borax  is  also  applied  with  a 
hair-pencil,  and  the  solder  with  the  end  of  the  ivory  handle 
on  which  the  pencil  is  fixed.  Filagree-work  is  soldered  in 
a  somewhat  ditferent  manner;  the  minute  parts  being  laid 
together  in  their  proper  position  on  a  flattened  piece  of 
charcoal,  which  is  smeared  with  a  thick  solution  of  gam 
tra^^acanth  to  hold  them  steady.  The  fluid  borax  is  then 
brushed  over,  and  the  solder,  reduced  to  a  fine  powder,  is 
sprinkled  upon  it.  In  this  sm  in  all  other  kinds  of  soldering, 
whenever  several  parts  must  be  successively  put  together,  it 
is  necessary  to  use  solders  of  different  degrees  of  fusibility ; 
the  least  fusible  bein<;  used  first,  so  that  the  joints  made 
with  it  may  not  be  disturbed  by  the  heat  of  the  subsequent 
operations. 

Spelts  solder  is  used  for  brass,  copper,  and  iron,  and  con- 
sists of  zinc  («ipelter)  mixed  with  copper  or  brass,  and  some- 
times also  with  tin.  The  proportions  vary  greatly.  Gill 
gives  eighteen  parts  brass,  three  zinc,  and  two  tin  ;  or  six- 
teen parts  copper,  sixteen  zinc,  and  one  tin.  (  Terknic.  Rep., 
i.t  432.)  Dr.  Uro  says  it  consists  of  zinc  and  copper  in 
nearly  equal  parts.  Brewster*s  '  Edin.  Ency.*  describes  it 
as  consisting  of  two  parts  zinc  and  one  brass,  and  observes 
that  the  addition  of  one  dwt.  of  silver  to  each  ounce  is  a 


-  eight  copper 

and  one  zinc,  which  form  a  very  hard  yet  fusible  and  mal- 
leable solder;  three  copper  and  one  zinc;  and  ten  copper 
and  one  zinc.  The  latter  forms  the  hardest  but  least  fusible 
solder.  Generally  the  addition  of  copper  increases  the 
hardness  and  diminishes  the  fusibility  of  the  alloy.  For 
hard  brass  solders  the  same  proportions  are  recommended, 
but  brass  is  substituted  for  copper.  The  proportions  may 
vary,  it  is  staled,  from  two  to  sixteen  parts  of  brass  to  one 
part  of  zinc.  Six  brass,  one  zinc,  and  one  tin,  form  a  soft 
solder  for  brass.  An  alloy  of  two  parts  copper  and  one  part 
tin  ui  Rometimes  used  as  a  hard  solder.  All  the  above-men- 
tioned hard  solders  are  granulated,  and  applied  to  the  joint 
»n  t ho  form  of  a  coarse  powder. 

Article*  ofwrou/zht-iron,  and  some  qualities  of  9teel  also, 
may  be  soldered  with  cast-iron ;  the  cast-iron  being  re- 


peatedly heated  and  quenched  in  water,  by  which  It  becomes 
sufficiently  friable  to  be  beaten  to  a  coarse  powder  with  an 
iron  pestle  and  mortar.  Several  papers  respectint^  ih.s 
method  of  soldering  were  published  in  the  'Technical  Re- 
pository,* vols,  i.,  iii.,  and  iv. ;  fVom  which  it  appears  that 
the  process  was,  about  sixteen  or  eighteen  years  ago.  pnir- 
tised  in  such  a  way  as  to  lead  to  the  supposition  that  it  «.»< 
rather  a  welding  tlian  a  soldering  operation ;  the  solder  bcm;; 
applied  in  the  fbrm  of  a  black  shining  composition  resembling 
pitch,  which  Mr.  Gill  conceived  to  be  cast-iron  powderrd 
and  mixed  with  glass  of  borax ;  and  the  joints  being  sub- 
jected to  a  slight  hammering.  The  parts  united  by  ties 
means  are  stat^  to  be  scarcely  distinguishable.  In  maW  > .  <  j 
fine  steel  instruments^  gold,  either  alone  or  with  a  s1:gt.t 
alloy  of  copper,  is  often  used  as  solder.  Silver  solder.  hvM^ 
less  expensive,  and  nearer  the  colour  of  the  steel,  is  pre- 
ferred by  some  for  this  purpose.  An  altoy  of  nineteen  part* 
fine  silver,  one  copper,  and  two  brass,  has  been  recommend'.  \ 
for  steel  joints.  In  larger  articles  of  iron  and  steel,  a  »(dd*  r 
consisting  of  equal  parts  of  tin  and  iron  is  sometimes  uhhI 

Common  plumherti*  solder  is  made  of  two  parts  lead  \\\A 
one  part  block  tin ;  or  of  the  same  metals  mixed  in  neurl) 
equal  quantities ;  bismuth  is  added  when  it  is  desired  t.i 
make  the  alloy  more  fusible.  Soft  solder  has  two  parts  tm 
to  one  lead ;  and  other  alloys  of  tin,  lead,  and  bismuth,  are 
used  for  uniting  various  articles  of  lead,  tin,  pewter,  %\  l 
other  soft  compounds.  Such  highly  fusible  solders  ai'* 
usually  cast  in  ingots  or  strips,  and  melted  as  they  arc  u«*^ 
by  means  of  an  instrument  called  a  soldering-iron,  whtch  ;» 
tipped  with  copper — that  metal  being  preferred  for  it« 
greater  affinity  for  tin.  In  soldering  tin  plates  together, 
their  edges  are  made  to  overlap;  but  in  almost  every  otbor 
case  the  edges  to  be  joined  are  made  only  to  meet,  the  solder 
being  run  ^tween  their  abutting  ed^es. 

The  •Technical  Repository  *  (vol.  iv..  p.  57)  gives  an  ac- 
count of  a  curious  mode  of  soldering  resorted  to  in  order  to 
fix  upon  the  back  of  the  dial-plate  of  a  watch  the  sma'.l 
copper  studs  by  which  it  is  attached  to  the  plate  which  en- 
closes the  wheel-work.  The  heat  required  for  meltir^' 
spelter  solder  would  be  injurious  to  the  enamel,  and  there- 
fore the  studs  are  made  of  wire  plated  with  silver,  and  fix^A 
by  melting  the  silver  on  their  sides,  and  causing  it  to  nm 
down  to  their  base,  where  borax  and  water  is  previously  U.  i. 
Thus  the  studs  are  fixed  without  applying  the  jet  of 
the  blowpipe  immediately  to  the  back  of  the  enamellcl 
plate. 

A' kind  of  soldering,  called  burning-io,  has  been  Ic!.* 
practised  in  some  cases  with  sheet-lead,  where  it  has  be  n 
desirable  to  make  a  vessel  entirely  of  that  material ;  t}.^ 
junction  being  effected  by  pounng  melted  lead  on  to  ti  r 
edges  to  be  united,  until  they  fuse  together.     Some^}  't 
similar  to  this  is  the  process  recently  introduced  undrr  t*.  : 
name  o{  autogenous  soldering.    This  process,  which  '\<  i^  " 
invention  of  a  French  gentleman,  M.  de  Richemont,  r.  •.♦ 
sists  in  the  union  of  two  pieces  of  metal  without  the  in*»  :• 
position  of  any  solder,  by  fusing  them  at  the  point  of  jn  .- 
tion  by  jets  of  flame  from  a  gas  blowpipe,    xbc  appanrt..? 
used  for  the  purpose  contains  a  hydrogen  gas  genera!  :. 
bellows  for  atmospheric  air,  and  valves  for  regulating  t^  - 
proportion  in  which  the  gas  and  air  are  to  be  uiixe<!.    A 
complete  description,  with  cuts,  of  this  machine,  is  given 
the  •Mechanic's  Magazine'   (voh  xxxii.,  p.  546).    The 
vention  has  been  rewarded  in  Paris  by  a  gold  medal,  at  :} 
National  Exhibition  of  Arts,  and  is  patented  in  this  counti  >. 
It  has  hitherto  been  applied  chiefly  to  lead,  but  appear-, 
snitable  for  metals  more  diflScult  of  fhsion.     By  its  adonti  ^\\ 
lead  may  be  applied  very  extensively  in  chemical  ressK'is,  m 
which  the  use  of  solder  has  been  inconvenient  or  imp..-*- 
sible,  owing  to  its  degree  of  expansibility  diflTering  fh>m  tl  / 
of  lead,  and  its  greater  liability  to  be  acted  upon  by  an  !.. 
The  joints  formed  in  this  way  are  also  much  neater  and  V-s 
liable  to  flaws  than  those  made  by  the  common  process.     It 
appears  by  the  paper  referred  to  at  the  commencement  t.f 
this  article,  that  Mr.  Spencer  discovered  this  process  ab^ut 
the  same  time  as  M.  de  Richemont;  and  his  expcrimr: :» 
lead  him  to  suppose  that,  by  varying  the  admixture  of  pa-c^ 
a  jet  of  flame  may  be  produced  of  intensity  suitable  for  a  -^ 
metal  to  which  it  may  be  desired  to  apply  the  new  mode    ': 
soldering.  ' 

SOLDIER  is  a  term  applied  now  to  every  man  emj  l.« .  ! 
in  the  military  service  of  a  princo  or  state,  but  it  u.i^'  it 
first  given  to  such  persons  only  as  were  expressly  cn2.H>:  1 
for  pay,  to  follow  some  chief  in  his  warlike  expeditions 
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cipline  on  the  part  of  the  soldier  obhge  a  commander  to 
order  the  infliction  of  punishment,  attention  is  paid  as 
much  as  possible  to  render  it  a  means  of  promoting  a  re- 
formation of  character:  the  lash  is  now  very  sparingly 
nsed.  Wherever  a  regiment  be  now  quartered,  there  is 
established  for  the  soldiers  a  school,  which  the  men  are 
obliged,  as  part  of  their  duty,  to  attend,  and  which  is  gene- 
rally furnished  with  a  library  for  their  use.  The  library 
and  school  are  formed  and  supported  by  the  subscriptions  of 
the  officers,  and  both  have  been  found  to  contribute  greatly 
to  the  preservation  of  sobriety  and  good  conduct  among  the 
men,  by  weaning  them  from  the  haunts  of  idleness  and 
dissipation,  and  giving  them  a  taste  for  useful  knowledge. 

In  time  of  peace  the  soldier,  being  surrounded  by  the 
members  of  civil  society,  must,  like  them,  conform  to  its 
laws;  and,  being  under  the  influence  of  public  opinion,  he 
is,  unconsciously  to  himself,  held  in  obedience  by  them ;  so 
that  no  extraordinary  coertion  is  necessary  to  keep  him 
within  the  bounds  of  civil  or  military  law.  But  in  the 
colonies  the  soldier,  even  though  he  be  serving;  in  a  time  of 
peace,  has  many  temptations  to  fall  into  a  neglect  or  breach 
of  discipline :  he  is  Ar  removed  from  the  friends  of  his  early 
life,  who  may  have  exercised  upon  his  mind  a  moral  in- 
fluence for  good :  be  sees  around  him  only  the  conduct,  too 
frequently  licentious,  of  the  lower  orders  of  people  in  the 
country  where  he  is  stationed ;  and  it  may  be  that  he  is  not 
fortified  with  the  principles  which  should  have  been  im- 
planted  in  his  mind  by  a  sound  education.  The  probability 
of  a  return  to  his  native  land  before  many  years  have  passed 
is  small,  and  the  diseases  to  which  he  is  exposed  from  the 
unhealthiness  of  the  climate  frequently  terminate  fatally : 
hence  he  becomes  reckless  from  despair,  and  the  facilities 
with  which  wine  or  spirituous  liquors  may  often  be  obtained 
lead  him  into  excesses  which,  while  they  accelerate  the  ruin 
of  his  health  and  render  him  unfit  for  duty,  cause  him  to 
commit  offences  both  against  discipline  and  morals.  Thus 
in  the  colonies  there  arises  a  necessity  for  greater  restraints 
on  the  freedom  of  the  soldier,  and  fof  the  infliction  of 
heavier  punishments  than  are  required  at  home.  (Maj.- 
Gen.  Sir  Chas.  Napier,  Remarks  on  Military  Laio.)  Lastly, 
in  time  of  war  ana  on  foreign  service  a  vigorous  discipline 
is  essentially  necessary :  the  privations  to  which  soldiers 
are  then  exposed  strongly  induce  those  who  are  not  tho- 
roughly imbued  with  moral  and  religious  principles  to 
plunder  the  country- people,  in  order  to  supply  their  imme- 
diate wants,  or  to  drown  tho  sense  of  their  sufferings  in 
liquor.  It  ought  also  to  be  observed  that,  in  war-time,  many 
turbulent  spirits  are  induced  to  enter  the  army  in  the  hope 
of  enjoying  the  licence  which  the  military  life  abroad  ap- 
pears to  hold  out.  These  men  are  the  ring-leaders  in  all 
excesses,  and  they  too  commonly  cause  many  of  those  who 
are  weak  in  principle  to  join  them ;  in  such  cases  therefore 
the  most  severe  coercive  measures  must  be  immediately 
applied,  if  discipline  is  to  be  preserved  in  the  army.  The 
efforts  made  by  the  British  commanders,  during  the  war 
against  tho  French  in  Spain,  to  maintain  order,  and  prevent 
the  people  of  the  country  from  being  injured,  were  great 
and  praiseworthy ;  and  perhaps  fewer  crimes  were  com- 
mitted by  the  British  troops  than  by  those  of  their  allies  or 
their  enemies ;  but  it  is  to  be  lamented  that  there  were  still 
too  many  occasions  in  which  the  national  character  was  dis- 
graced by  the  misconduct  of  its  soldiery. 

SOLE.    [Pleuronbctid.e.] 

SOLECISM  {soioecismus,  9o\oiKi<rfi6c),  a  grammatical 
term  which  is  used  by  the  later  Greek  and  Roman  writers, 
and  by  modern  grammarians  also,  though  in  a  somewhat 
different  sense.  It  is  defined  by  Sinnius  Capito  (GelL,  v. 
20)  as  an  unequal  and  improper  arrangement  of  the  parts 
of  speech,  that  is,  as  a  violation  of  tne  rules  of  syntax. 
Quinctilian  (i.,  8.28,  &c.)  specifies  four  kinds  of  solecisms : 
the  first  consists  in  the  addition  of  a  superfluous  word;  the 
second,  in  leaving  out  one  that  is  necessary;  the  third,  in 
perverting  the  order  of  tho  words  of  a  sentence ;  and  the 
fourth,  in  using  an  improper  form  of  a  word.  The  antienU 
also  used  the  word  in  a  wider  sense,  understanding  by  it  any 
kind  of  fault,  error,  or  mistake,  whether  made  in  speaking, 
writing,  or  acting.  Modern  grammarians  designate  bv 
ftolocinm  anv  word  or  expression  which  does  not  agree  with 
the  established  ustngc  of  writing  or  speaking.  But  as  cus- 
toms change,  that  which  at  onu  time  is  considered  a  sole- 
cism, muy  at  another  be  regarded  os  correct  language.  A 
solecism  ihcreforo  differs  from  a  barbarism,  inasmuch  as  the 
latter  consists  in  the  use  of  a  word  or  expression  which  is 


altogether  contrary  to  the  spirit  of  the  language,  ainl  i . .: 

f properly  speaking,  never  become   established  at   co>u-.  i 
anguage. 

The  term  solecism  was  supposed  by  antient  grammarian j 
to  be  derived  from  Soli,  a  town  of  Cilicia,  where  the  lan- 
guage of  the  original  Greek  settlers,  who  were  few  in  num- 
bers, became  corrupt  through  the  influence  of  the  people  by 
whom  they  were  surrounded. 

SOLEN.    [Pyloridians,  vol.  xix.,  p.  146,  et  $eq,] 

SOLENA'CEA,  Lamarck*s  name  for  a  family  of  bivahv 
testaceous  mollusks,  including  the  genera  Solen,  i\tno;Kfii^ 
and  Glyofmeris.  [Pyloridians,  vol.  xix.,  pp.  14u,  'i 
seq.'] 

SOLENEXL A,  Sowerby*s  name  for  a  genus  of  testaceous 
bivalve  mollusks  apparently  belonging  to  the  family  Arcacf  t 
of  Lamarck,  and  partaking  of  the  characters  of  the  itvu-h 
Nucula  [PoLYOooNTA,  vol.  xviii.,  p.  363],  and  of  the  famny 
Solenacba. 

Generic  Character. —  Shell  oval,  equi valve,  sub-e<)u:- 
lateral,  compressed,  covered  with  a  thin  shining  olivef:;'«-n 
epidermis.  Hinge  with  many  teeth,  three  or  four  of  u  i.irli 
are  anterior,  and  the  numerous  rest  sharp,  posterior,  latcu  i, 
and  arranged  in  a  straight  line.  Two  lateral  muscuiar  tffi- 
pressions.  The  pallial  impression  with  a  large  sinu«>. 
Ligament  external,  nrominent,  and  elongated. 

Example,  Solenelia  Norrist'i.  A  few  specimens  of  ib:s, 
the  only  known  species,  were  dredged  up  by  Mr. Cuming:  ..: 
Valparaiso. 

SOLENIMY'A,  or  SOLEMY'A.  [Pyloeidiams,  \  .1. 
xix.,  p.  146.1 

SOLENOCURTUS.  or  SOLECURTUS.      [Pyloui- 

DIAN8,  vol.  xix.,  p.  144.] 

SOLE'NODON,  a  genus  of  insectivorous  mammals  r-..*- 
blished  by  Brandt  on  a  specimen  sent  from  the  inland  o( 
Hispaniola  by  Jaeger. 

Generic  Character. — Habit  generally  between  that  ( f 
Sorex  and  Didelphys,  M uzzle  elongated,  the  snout  sm< » >t  h, 
produced,  and  with  nostrils  at  the  sides  of  its  apex.  Lvc* 
minute.  Ears  large,  rounded,  nearly  naked.  BodyIia.-\. 
Stem  and  upper  part  of  tho  rump  beset  with  a  few  \<rv 
short  silky  hairs.  Feet  ambulatory,  plantigrade,  pentai!  .<  - 
tylous;  claws  falcular.  those  of  the  fore  feet  the  lonLv-t. 
Teats  inguinal  ?  Tail  long,  smooth,  and  for  the  most  pat 
scaly. 

Dental  Formula  —Incisors,—;  molars  (spurious  -,  true 

3 )  =  40. 

Tlie  skull  of  Solenodon  is  considerably  elongated :  the 
occipital,  parietal,  and  temporal  bones  are  moderately  ron- 
vex ;  and  the  condyles  of  the  occipital  are  prominent. 
There  is  an  obtuse  crest  on  the  sagittal  suture,  but  none  on 
the  coalesced  frontal  bones.  The  internal  pterygoid  pro- 
cesses alone  ore  conspicuous,  thin,  and  joined  byasutLto 
wiih  the  perpendicular  parts  of  the  palatal  bone.  Tl.er- 
is  no  bony  huUa,  and,  consequenilv,  the  interior  wall  of  liit 
tympanic  cavity  is  only  closed  by  skin.  There  is  no  z>p  ♦ 
matic  arch.  The  coronoid  process  of  the  mandtblc  is  ui 
lated  and  directed  outwords.  The  angle  of  the  mandible  > 
dilated,  subtelragonolly  rounded,  and  prominent  above  tli- 
cond}loid  part. 

The  two  anterior  upper  incisor  teeth  ore  the  larccst,  ds- 
joincd  from  the  others,  perpendicular,  and  unicuspid :  it  • 
two  anterior  lower  incisors  are  very  short  and  very  narri..^  ; 
the  two  middle  are  the  longest,  and  conical^and  exra>a'.'.  I 
on  the  internal  surface  with  a  rather  deep  triangular  caT.a-. 
Brandt  remarks  that  the  structure  of  the  teeth  munifo-ts  % 
greater  similitude  to  that  of  Myogale  (Mvgale)  ihuu  u.i^ 
other  genus. 

Example,  Solenodon  paradoxus, 

Description.'—Sides  of  the  head  and  neck  dilute  yti;.  r.. 
brown,  mixed  with  ferruginous,  and,  occasionally,  ^.'h 
grey.  Abdomen  and  feet  dilute  yellow-brown,  with  hai  I  \ 
a  mixture  of  grey.  Space  upon  the  breast  betweiMi  i  . 
anterior  limbs  dilute  ferruginous,  extended  to  the  intei.:  ! 
side  of  the  feel,  and,  anteriorly,  to  the  cubit.  A  simil.».:> 
coloured  space  occupies  the  inguinal  region,  and  aUoextoixU 
upon  the  anterior  port  of  the  legs.  Upper  part  (dorsum  i . ! 
the  muzzle,  forehead,  vertex,  middle  of  the  nape,  and  i.v 
tcrior  part  of  the  bock,  tinged  with  black-brown:  the  tv>l  <.f 
the  bock  black- brown,  the  colour  (more  diluted)  extend u*  • 
towards  the  posterior  part  of  the  sides  and  towards  the  ex- 
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latter  to  a  true  re  present  at  ion  of  that  which  is  iu  the  mind, 
or  of  that  which  the  miud  desires  to  see  portrared.  If  the 
smaller  the  hreadlh  the  better  the  diagram  in  tiie  clearness 
which  it  gives  to  the  mind,  it  must  be  because  the  mind 
would  ha>c  no  breadth  at  all. 

It  matters  nothing  that  the  point,  line,  and  surface  are 
mechanical  impossibilities,  that  no  point  or  line,  if  they 
actually  existed,  could  reflect  light  to  show  them,  and  that 
no  surface  could  continue  to  exist  for  any  perceptible  time, 
e%'en  supposing  it  to  have  one  moment  of  existence.  Neither 
does  it  signify  whether  the  ideas  are  necessary,  or  acquired 
from  the  senses ;  the  question  in  {geometry  is.  Have  you  got 
them?  not.  How  did  thev  come?  There  may  be  danger 
that  some  students  should  need  at  first  to  be  frequently  re- 
minded of  the  abstiact  limits  of  which  the  conceptions  must 
be  made  permanent,  lest  they  should  accustom  themselves 
to  rest  in  the  imperfect  approaches  to  these  conceptions 
which  are  realised  in  their  diagrams;  but  it  is  always  found 
that  a  nioment*s  recollection  will  produce  a  satisfactory 
answer  to  any  (juesliun  u]»on  this  point. 

Tliere  is,  it  is  true,  one  circumstance  in  which  the  pupil 
may  acquire  a  permanently  false  notion  of  the  object  of 
geometry.  If  an  instructor  should  require  what  is  called  a 
very  well  drawn  fii^uie  in  every  case,  with  very  thin  lirtei 
and  very  smill  points,  he  may  perhaps  succeed  in  giving 
the  learner  some  idea  that  geometry  consi-its  in  that  ap- 
proac<i  to  accuracy  which  comititutcs  practical  excellence  in 
the  applicaliDUs  of  the  science.  No  idea  can  be  more  false : 
let  the  good  line  be  examined  under 'a  microscope,  and  it 
is  seen  to  be  a  solid  mound  of  black  lead  or  ink,  as  the 
case  may  be.  Ilcnce  it  is  perhaps  desirable  that  the  de- 
monstrations should  be  frequently  conducted  with  what  are 
called  ill-drawn  figures,  in  order  that  no  reliance  may  be 
placed  on  the  diagram,  further  than  as  serving  to  remind 
the  student  of  the  ideal  conception  which  is  the  real  object 
of  his  demonstration.  This  of  course  is  recommended  with- 
out  prejudice  to  his  learning  the  accuiale  use  of  the  ruler  and 
compasses  for  another  distinct  purpose,  namely,  the  inten- 
tion of  producing  avowedly  approximate  practical  results. 

It  is  to  be  noted  that  these  definitions,  so  called,  are  in 
Euclid  more  than  definitions.  They  appeal  to  conceptions 
supposed  to  exist,  in  words  which  are  considered  sufficient 
not  to  give,  but  to  recal,  the  necessary  ideas.  This  they 
actually  do,  to  the  satisfaction  of  the  learner,  who  would 
never  dream  of  their  containing  anything  dubious,  if  it  were 
not  for  the  ill-advised  interference  of  the  metaphysician. 
Whatever  of  pleasure  or  profit  there  may  be  in  the  sub- 
sequent union  of  the  sciences,  there  is,  we  think,  no  doubt 
that  the  young  geometer  should  not  be  required  to  take 
lessons  of  the  ontologist. 

SOLID,  SUPERFICIAL.  AND  LINEAR  DIMEN- 
SIONS. A  solid,  a  surface,  and  a  line,  when  they  come  to  be 
the  objects  of  arithmetic,  are  things  as  distinct  as  a  weight 
and  a  time.  That  a  surface  is  included  by  lines,  or  a  solid 
by  surfaces,  makes  no  more  of  necessary  connection  between 
tnem  than  exists  between  weight  and  time,  because  the 
former  can  never  be  made  sensible  without  the  latter. 
Length  only  can  measure  length,  a  surface  only  a  surface, 
a  solid  only  a  solid.  Reasons  of  arithmetical  convenience, 
not  of  necessity,  make  it  adviseable  that  whatever  length 
may  be  chosen  to  measure  length,  the  Square  on  that 
length  should  be  the  surface  ny  which  surface  is  mea- 
sured, and  the  Cube  on  that  length  the  solid  by  which 
solidity  is  measured.  Unfortunately,  if  a  foot  be  the  mea- 
sure of  length,  the  square  on  a  foot  and  the  cube  on  a  foot 
have  no  other  names  than  square  foot  and  cubic  foot.  The 
farmer  with  his  acres,  and  the  distiller  with  his  gallons, 
have  au  advantage  which  is  denied  to  the  young  mathema- 
tician. Ask  the  first  how  many  acres  make  a  gallon,  and 
the  second  bow  many  gallons  make  an  acre,  and  both  would 
laugh  a.^  the  question ;  the  third  is  allowed  an  indistinct 
conception  of  measuring  surfaces  and  solids  in  feet  or 
incites,  as  if  they  were  Tines,  from  the  occurrence  of  the 
same  word  in  all  his  measures. 

Length  is  said  to  bo  a  quantity  of  one  dimension,  iurfiiee 
of  two,  and  solidity  of  three.  The  right  line,  the  right  sur- 
fiu>e  or  Rect angle,  and  the  right  solid  or  rectangular  Pa- 
RALLKLOPiPED  (the  figure  of  a  box,  a  die,  a  plank,  a  beam, 
&e.),  are  the  implenieuts  of  mensuration.  Every  surface 
must  be  reduced  to  the  second  form,  and  every  solid  to  the 
third,  be  Tore  it  can  be  measured.  The  rules  (which  tacitly 
coiitiftin  these  reductions)  for  measuring  different  super- 
ftoMl  or  aolid  fii^ures  wiU  be  found  under  the  Mveral  heada : 


ibe  two  fundamental  theoffems  by  which  mea  iicu)t...i   . 
comes  ]  rariicable,  are  aa  lollows:^ 

1.  The  number^  of  linear  units  in  the  two  sides  of  a  n    * 
angle,  being  multiplied  together,  giv»  the  number  of  .«    - 
porfictal  units,  square  units,  or  squares  on  the  linear  Lt    r 
which  the  rectangle  contains.    Thus  a  rectangle  of  .S  !  i 

d         13         65 
4\  feet  contains  —  X  —f  or  ~,  or  10|  square  WL 

2,  The  numbers  of  linear  units  in  the  length,  bread. !•. 

and  thickness  of  a  right  s<jlid,  being  multiplied  tci;eil.     . 

give  the  number  of  solid  uni  s,  cubic  units,  or  cube.'«  dm  i  '..* 

linear  unit,  which  the  ri^rht  sjlid  rontaiot.    TbusapUv' 

of  2|  inches  broad.  1^  inch  thick,  and  lOl  inches  lung,  <- 
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tains  -J  X  r  X  — ,  or  —  ,  or  3 4^  culnc  inches. 

SOLIDS,  REGULAR.    [Regulab  FiorBE«.  &r.] 
SOLIMAN,  EBN  ABD-AL-MALEK.  the  seven lii  r 

liph  of  the  race  of  the  Ommiyades,  succeeded  his  ci<.- 
brother  Walid  I.,  aj>.  715  (a.b.  96).     He  acquired    1j  .- 
popularity  at  the  commencement  of  his  reign  by  dismi2»*«i  r. : 
the  various  governors  whom  the  inertness  of  Walid    Ii.  i 
suffered  to  oppress  the  people  at  their  pleasure;  and  K  x*:* 
bah,  the  first  Moslem  conqueror  of  Transoxiana,  «bo  aU.. 
refused  to  acknowledge  his  authority,  was  seised  and   y. 
to  death  by  his  own  soldiers.     Another  of  bis  lieutcnau-' 
Yezid  Ebn  Mohalleb, reduced  the  rugged  and  impenctr.t!  > 
provinces  of  Tabrestan  and  Jorjan.  on  the  south  coast  of  1 1 
Caspian,  which  had  never  before  been  completely  subfiiKO 
But  the  prihcipal  military  undertaking  of  his  reign  was  t 
siege  of  Constantinople,  commenced  the  year  after  hu*  :i> 
cession,  by  a  vast  fleet  and  army  under  his  brother  Mullet  i .  r. :; . 
(Gibbon,  c.  52.)     But  the  Saracen  fleet  was  destro^e'l  t-« 
the  Greek  fire;  the  strength  of  the  fortifications  redkico' 
the  siege  to  a  blockade;   and  the  caliph  was  prepariri|;  t> 
lead  a  second  army  to  reinforce  bis  brother  when  he  di^  i 
a  surfeit  at  Chalcis  in  Syria,  a«d.  717  (A-h.  99),  nominu*. 
in  his  last  moments  his  cousin  Omar  Ebn  Abd  al-Az^  r .  - 
his  successor,  to  the  exclusion  of  his  own  sons  and  bru!^< 
The  reign  of  Soliman  is  said  to  have  been  the  epoch  ot  \\ 
first  rise  of  the  Barmecides,  who  afterwards  became  fiiti]  »< 
as  the  ministei*s  of  the  Abbasides. 

SOUMAN,  EBN  A L-HAKEM,  a  Moorish  chief,  v 
in  the  civil  wars  preceding  the  extinction  of  the  cali)>. 
of  the  Ommiyades  at  Cordova,  possessed  himself  of  tlio  c. 
pital  by  the  aid  of  the  African  troops  whom  he  couimat   :< 
and  proclaimed  himself  king,  a.d.  1009  (a.h.  400).  under  ' 
title  of  Al-Mostain  Billah.    Though  soon  expelled  by  M  • 
hammed,  one  of  the  Ommiyan  competitors,  he  recover,  i 
Cordova   in   1112.  dethroning  Hesham  lI.,vho  had   t-.^r 
replaced  on  the  throne  on  the  death  of  Mohammed :     l  ..' 
his  valour  and  abilities  were  not  able  to  maintain  hiui    m 
bis  usurped  authority:  the  tpalis,  or  governors  of  the  Af:.- 
can  and  Spanish  provinces,  refused  obedience;    and  at.  : 
various  changes  of  fortune,  he  was  overthrown  and  >1a  r.. 
A.D.  1016  (A.H .407),  by  Ali  Ebn  Hamid,  irali  of  Tangier,  u    • 
was  proclaimed  king  in  his  room,  but  speedily  pensht.  i    . 
another  revolution.    The  first  discovery  of  the  Azorefi  '.  .* 
been  attributed  to  the  reign  of  this  prince,  on  the  auth  >. . } 
of  a  passage  in  the '  Geography*  of  Sherif-Al-Edufti ;  b^:  .; 
is  not  very  clear  that  the  Asores  are  the  islands  there  aliu^.*.  . 
to  as  discovered  by  some  Moslem  adventurers  from  hi<  r 
D'Herbelot  erroneously  mentions  Soliman  as  the  nepht'w  •: 
Hesham  II.,  whereas  he  was  a  stranger  to  the  blood  of  lin- 
Ommivades. 

SOLIMAN  EBN  CUTULMI8H,  a  Seljookian  pi:n'. 
who  founded  the  first  Turkish  dynasty  in  Room,  or  A^.  ^ 
Minor.  His  father  had  perished  in  a  revolt  against  Afi- 
Arslan,  the  great  Seljookian  sultan  of  Persia;  and  M..!^  • 
Shah,  the  son  of  Alp- Arslan,  was  glad  to  rid  himself  oi  ( n.- 
turbulent  ambition  of  Soliman  by  furnishing  him  with  an 
army  for  the  conquest  of  the  West,  a.d.  1074  (a.h.  467).  'i'l;.> 
internal  dissensions  of  the  Greeks  facilitated  his  progn:>«. 
In  a  few  years  he  had  subdued  nearly  all  Asia  Minor  ex- 
cept the  districts  on  the  western  coast  and  the  isoIa\  ! 
city  of  Trebizond;  his  capital  was  fixed  at  Nicsea,  wiil  ; 
100  miles  of  Constantinople,  and  his  Turkoman  fullouc* 
spread  themselves  all  over  the  ooontry,  which  was  thet.t  - 
forward  permanently  lost  to  Christendom.  Antiocb  (« I:  • 
had  been  held  by  the  Greeks  since  its  capture  brJ>i 
Zimisoes  in  968)  was  betrayed  to  him  (1064)  by  the  son  «: 
the  governor ;  but  this  acquisition  brought  on  a  rupture  lc- 
tweoQ  SoUmao  and  Moakm-EhorKoreiah*  ipcinoeoi  Alet»|«v 
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SOLI'NUS,  CAIUS  JU'LIUS,  aRotnan  vrifcr  of  whose 
life  and  period  nothing  is  known.  It  is  however  certain 
that  he  did  not  write  in  the  Augustan  age,  as  some  hare  sup- 
posed, for  his  work,  entitled  '  Polyhistor.'  is  merely  a  com- 
pilation from  Phny's  '  Natural  History.'  Indeed  Salmasius 
flays  (Prolegomena)  that  the  work  contains  nothing  which 
is  not  found  in  Pliny,  and  that  he  got  together  all  that  he 
could  out  of  Pliny's  work,  and  put  it  in  his  compendium, 
keeping  the  same  arrangement  and  nearly  the  same  words. 
Solinus  however  never  mentions  Pliny,  though  he  cites  near 
one  hundred  authors.  Salmasius  endeavours  to  show  that 
he  lived  about  two  hundred  years  after  Pliny.  The  first 
writers  who  mention  him  are  Hicronymus  and  Prisciati.  It 
has  often  been  said,  and  even  in  very  recent  works,  that  the 
researches  of  Salmasius  prove  that  there  were  two  editions 
of  the  '  Polyhistor.'  But  we  certainly  do  not  need  the  tes- 
timony of  Salmasius  to  this  point,  as  it  is  cunectly  observed 
in  the  article  *  Solinus'  {Biog.  Univ.);  for  Solinus,  in  his 
address  to  his  friend  Adventus  (according  to  some  readings) 
says  that  the  first  edition  was  a  hasty  performance,  and  that 
it  appeared  under  the  title  of '  Collectanea  Herum  Memora- 
bilium  ;'  and  thai  he  gave  the  name  of  *  Polyhistor'  to  his 
second  and  improved  edition.  The  work  of  Solinus  contains 
a  great  variety  of  miscellaneous  matter,  of  which  a  large 
part  is  geographical.  His  style  deserves  no  great  com- 
mendation, but  it  is  sufilcieutly  perspicuous.  Some  frag- 
ments of  a  poem  entitled  '  Pontica '  have  been  attributed  to 
him,  but  it  has  recently  been  attempted  to  be  shown  that 
this  poem  is  the  work  of  Varro  Atacinus. 

The  first  edition  of  Solinus  is  probably  that  of  Rome  about 
1473;  but  one  also  appeared  about  the  same  date  at  Milan, 
edited  by  Benin i  Mombriti.  The  pains  that  have  been 
taken  with  a  work  of  little  value  are  shown  by  the  number 
of  editions.  The  principal  edition  is  that  of  Salmasius.  2 
vols.  fol..  Paris.  ir»29;  and  2  vols,  fol.,  Utrecht,  1689;  a 
work,  says  Morhofius  ifhiyhislor,  ii.,  c.  2),  accompanied 
with  a  most  enormous  commentary,  in  which  the  editor  has 
collected  all  that  ho  could  find  in  the  antiont  writers  on  the 
topics  which  Solinus  discusses,  and  has  given  also  his  own 
opinions ;  but  the  editor,  as  usual,  did  his  work  in  a  hurry, 
and  made  various  blunders,  which  a  little  more  attention 
might  have  prevented. 

There  is  an  English  translation  of  Solinus,  by  Arthur 
€rolding,  London,  1587  and  1590.  The  title  of  the  former 
edition  is, '  The  Excellent  and  Pleasant  Worke  of  Julius  Ca. 
Solinus,  Polyhistor,  containing  the  Noble  Actions  of  Human 
Oreatures  &c  * 

SOLIPE^DES,  Cuvier's  name  for  his  third  family  of 
Pachyderm  ATA,  which  have  only  one  apparent  toe  and  a 
single  hoof  on  each  foot,  although  under  the  skin  these 
quadrupeds  have  on  each  side  of  their  metacarpus  and 
metatarsus  stylets  which  represent  two  lateral  toes.  The 
genus  Equus  of  Linnosus  is  the  only  recent  form  belonging 
to  this  family  known.  [Horsb.*)  The  extinct  Hippothe- 
muH  may  find  a  place  under  it. 

SOLI'S,  JUAN  DIAZ  DE,  a  Spanish  navigator,  was 
born  at  Lebrixa,  the  antient  Nebrissa,  in  the  province  of 
Seville.  In  1506  he  sailed,  in  company  with  the  celebrated 
pilot  Vicente  Yanez  Pinzon,  on  an  expedition,  the  object  of 
which  was  to  endeavour  to  find  the  strait  or  passage  sup- 
posed by  Columbus  to  lead  from  the  Atlantic  to  a  southern 
ocean.  Aa  no  such  passage  exists,  this  of  course  proved  un- 
successful, as  did  also  another  voyage  which  was  undertaken 
by  them  for  the  same  purpose  in  1508.  They  however  ex- 
plored the  northern  coast  of  South  America,  and  are  sup- 
posed to  have  discovered  Yucatan.  On  their  return  to  Spain, 
Solis  and  Pinzon  were  appointed  royal  pilots,  and  again 
entrusted  with  the  command  of  an  expedition  for  the  dis- 
covery of  new  lands.  This  time  they  doubled  Cape  St. 
Augustine,  and  sailing  southwards  along  the  coast,  reached 
the  40**  of  S.  lat.  However,  on  their  return  to  Seville  in 
1509,  the  court  was  so  much  displeased  with  the  unprofit- 
able result  of  tho  expedition,  that  they  were  both  deprived 
of  their  otlices  and  emoluments,  and  Solis  was  put  in  prison. 
In  1512  Solis  applied  for  and  oblainetl  permission  to  sail  on 
a  voyage  of  discovery ;  but  as  the  government  would  not 
grant  him  any  assistance,  he  was  obliged  to  raise  among  his 
friends  the  funds  required  for  the  expedition.  After  touch- 
ing at  Teueriffe,  ho  surveyed  Cape  St.  Roque,  then  Cape 
St.  Augustine;  continuing  his  route  to  the  South,  he  dis- 
covered Cape  Frio,  and  entered  the  Bay  of  Rio  Janeiro. 
Thinking  this  to  be  the  strait  in  bearch  of  which  he  had 
nailed.  Soli*  took  possession  of  the  northern  coast  in  the 


name  of  the  king  of  Castile«  and  gave  the  name  '»f  AT  * 
Fresca  (Fresh  sea)  to  that  portion  of  the  Ailaniic  wlurh 
before  him.    Proceeding  farther  along  the  coast,  hi    - . 
several  Indians,  who  told  him  of  a  river  called  PaniLf  i>  .\ 
i.e,  grea^  water,  on  the  banks  of  which  gold  was  said  tt»  '. 
found  in  large  quantities.     Satisfied  with  this  informal;    . 
Solis  returned  to  Spain«  and  having  obtained  the  itit\\i  ^  • 
leave  to  undertake  the  conquest  of  the  lands  watered  by  i. 
river,  he  sailed  on  the  8lh  of  October.  1515,  with   lU  « 
caravels,  having  seventy  soldiers  on  board.    On  hi*  arr.v. 
at  Rio  Janeiro^  Solis  left  two  of  his  ships  behind,  and  »;i   «. 
with  the  third  in  a  south-western  direction  in  search  oi  i 
Indians  with  whom  he  had  conversed  on  his  first  \o\-... • 
He  found  them;   but  scarcely   had  he  landed    with 
greater  part  of  his  crew,  when  they  were  surroundi-d  i 
put  to  death  by  the  Indians.    This  catastrophe  hap^.v. 
near  a  small  river   between  Maldonado  ana  Moniev. . 
which  to  this  day  is  called  '  El  Rio  de  Solis.' 

SOLI'S,  ANTONIO  DE,  was  born  at  Placcnzia,  J  . 
18,  1610,  of  an  antient  and  illustrious  family.    U^s  pa;t     . 
sent  him  to  Salamanca  to  study  the  law;   but  having  . 
natural  turn  for  poetry,  he  gave  it  the  preference,  aiul  c 
tivated  the  muses  with  great  ardour  and  success.     At   : 
age  of  seventeen,  and  when  still  a  student,  he  wro  > 
comedy   called  *Amor  y  Obligacion*  (Love  and    V 
which  was  received  with  the  highest  npplauee.     Tli>?  ,  - 
troduced  him  to  the  notice  of  Calderon,  with  whom  h««  > 
afterwards  very  intimate,  occasionally  writing  the  prch 
to  his  dramas.     At  six-and- twenty  Solis  applied  him»«.:    . 
ethics  and  politics,  as  well  as  to  the  history  and  anttquiit*  • 
his  native  country.     His  great  merit  procured  him  a  |.'.' 
in  the  count  of  Oropesa,  then  viceroy  of  Navarre,  atiil  w 
appointed  him  his  secretary.  Solis  seems  to  haYe  taken  :  •  • 
ticular  delight  in  recording  the  virtues  of  his  M<v>   .  • 
whom  he  highly  prui^^es  in  several  of  his  poems«     V,^ 
birth  of  oneuf  his  sous  he  composed  an  heroic  drama  ca 
'Orpheo  y  Eurydice,'  which  was  acted  at   Pampeluna  ^'r 
ing  the  fcAtivities  celebrated  by  the  rouuicipaliiy  im  t)  : 
occasion.     In  1612  Solis  was  appointed  to  a  luctati^e  c:: 
in  the  secretary  of  state's  department,  and  luhso'jui' 
raised  to  the  honourable  post  of  secretary  to  Philip  IV.    • 
was  then,  and  in  order  to  celebrate  the  birth  of  a  »n : 
this  king,  that  SoHs  composed  one  of  his  best  come  • 
•Triumfosde  Amor  y  Forluna*  (Triumphs of  Love  and  V 
tune),  which  met  with  the  most  brilliant  success.     A  - 
the  death  of  Philip,  Solis  was  named  to  the  office  of  cron,  -. 
de  las  Jndias,  or  first  historiographer  of  the  transact  ior.<  ' 
the  Spaniards  in  both  Indies.    In  this  capacity  he  wrot.  i  ■ 
*  Historia  de  la  Onquista  de  Mexico,*  a  work  which  r..  • 
ranked  him  among  the  best  prose  writers  of  Spain,  ii  . 
which  was  greatly  esteemed  at  home  and  abroad.     It  c  > 
tains  an  account  of  the  conquest  of  Mexico  by  Hciu^] 
Cort6s,  written  with  great  spirit  and  in  very  elegant  »:>.. 
though  it  is  deficient  in  the  criticism  which  bclonga  io  a  t: .; 
historical  writer.    The  work  is  considered  by  the  Spanu.  .* 
as  the  last  relic  of  their  classic  literature.     It  appeaxvU  ]•  * 
the  first  time  at  Madrid  in  1683,  folio,  and  went  suI'm- 

auently  through  several  editions,  of  which  the  principal  .m 
arcelona,  1691,  fol.;  Madrid,  1777  and  1783,  4to. ;  Vcv.  .. 
1704,  4to.;  London,  1808,  2  vols.  8vo.    We  have  an  Eng- 
lish version  of  it  by  Townsend  (Lond.,  1724),  and  ihcrt?  4!. 
besides  French  and  Italian  translations. 

Solis  is  better  known  out  of  Spain  as  an  historian  t!  >  > 
as  a  dramatic  writer,  yet  he  occupies  a  prominent  ^  •  -.' 
among  the  poets  of  that  nation.  His  plays  do  not  d.^,-  .  > 
so  much  invention  as  those  of  Calderon,  but  his  drama^f  j.o 
more  regular  than  those  of  that  poet,  because  be  wa%  I  ^^ 
liable  to  be  led  away  by  the  force  of  his  imagination.  An\  uz 
his  comedies,  'El  Alcazar  del  Secrete'  (the  Castle  ot  Mn^ 
tery),  and  'La  Gitanilla  de  Madrid*  (the  Gipsy-girl  of  Mr- 
drid),  which  is  partly  founded  on  Cervantes^s  novel  of  t.  •• 
same  title,  are  justly  much  valued.  His  comedy  *  Un  H-  •.> 
haze  Ciento*  (One  Fool  will  make  a  Hundred)  haa*  with  m^'  > 
others,  been  imitated  by  the  French  dramatic  writer*.  A 
volume  of  Solis's  plays  and  dramas,  in  all  fourteen,  ap}xii.«.  i 
at  Madrid  in  1732,  4to.  There  is  also  a  volume  of  L);.: 
Poems  written  by  him  on  various  subjects, '  Varias  Pocmu  ^c 
Don  Antonio  de  Solis,'  Madrid,  1682,  4to. ;  and  some  ni- 
ters pubhshed  by  Mayans  in  1 732.  At  the  age  of  fiA;  >a 
Solis  entered  into  holy  orders,  and  devoted  himself  aim v«: 
exclusively  to  exercises  of  devotion.  He  now  renounced  ^-1 
profane  compositions,  and  wrote  nothing  but  some  drama' 'O 
pieces  upon  sacred  subjects.    He  died  April  19. 1686.    H» 
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composed,  in  direct  oppotltioa  to  tbe  dfvhie  command,  of 
women  from  the  remnant  idolatrous  nations  of  Canaan. 
These  women  seduced  him  into  idolatry,  as  a  puni^^hment  for 
which  God  threatened  to  divide  hits  kingdom  after  his  death ; 
and  even  daring  his  Kfe  signs  were  given  of  the  comtne  cala- 
mity in  the  reheUion  of  Hadad  the  Bdomite,  Rezon,  king  of 
Syria,  and  Jeroboam,  the  son  of  Nebat,  who  afterwards 
became  king  of  the  ten  revolted  tribes  of  Israel,  (i  Kings, 
xi. ;  Nehem.,  xiii.  26.) 

It  is  generally  supposed  that  this  threat  bad  the  eff^t  of 
recovering  Solomon  from  his  idolatry*  and  that  he  then 
recorded  m  the  book  of  Ecelesieuies  his  confessions  of  the 
vanity  of  worldly  wisdom,  riches,  and  honour.  This  sup- 
position is  rather  favoured  by  the  internal  evidence  of  the 
narrative  in  the  book  of  Kings,  and  by  that  of  tbe  book  of 
Beclesiastes  itself.  Among  the  other  works  ascribed  to  hira 
are  the  *  Book  of  Proverbs,*  of  which  he  must  be  regarded 
as  tbe  compiler  rather  than  the  author  [Proybrbs],  the 
SoNo  OF  Solomon,  the  Wisdom  of  Solomon  [Solomon. 
Wisdom  of],  the  Psalms  Ixxii.  and  cxxvii.,  and  also  a  col- 
lection of  eighteen  psalms,  entitled  *  The  Psalter  of  Solo- 
mon/ which  was  found  in  Greek,  in  the  library  at  Augsburg, 
by  Schott,  and  translated  into  Latin  by  De  la  Cerda,  and 
which  are  generally  supposed  to  be  the  composition  of  some 
Hellenistic  Jew,  in  imitation  of  the  Psalms  of  David.  Other 
writings  ascribed  to  Solomon  are  mentioned  by  Suidas  (s.  v. 
'B^fciac),  by  Euseb.  (Praepar,  Evang.,  ix.  3 1 ).  See  also 
Fabric,  Cod,  Pseudepigraph,,  1.  914,  &c. ;  1014,  &c. ;  Bar- 
tolocc,  BibL  Mabb.,  i.  490,  &c.  Solomon  died  in  the  year 
975  B.C.,  after  a  reign  of  forty  years.  (1  Kings,  xi.  42,  43; 
2  Chron.,  ix.  30,  31.) 

The  reign  of  Solomon  was  the  period  of  tbe  highest  pro- 
sperity of  Israel  and  the  commencement  of  its  decline,  both 
in  its  religious  and  civil  state.  At  its  commencement  the 
kingdom  had  reached  its  utmost  boundaries,  and  was  in  the 
enjoyment  of  profound  peace  and  plenty,  and  the  temple  of 
God  was  built  and  dedicated;  but  before  its  close  the  king 
had  turned  idolater,  rebellion  had  broken  out,  and  the  king- 
dom was  on  the  eve  of  a  partition.  The  causes  of  this 
decline  are  obvious.  They  were  in  part  judicial,  for  in  the 
magnificent  establishments  of  Solomon,  especially  in  his 
treasures,  his  horses  and  chariots,  and  his  concubines,  he  had 
transgressed  the  fundamental  law  which  defined  the  duties 
of  the  king.  [MosBs,  p.  441.]  But  natural  causes  also  may 
easily  be  found.  The  government  of  Solomon  was  calculated 
rather  to  promote  the  splendour  of  the  court  than  the  pro- 
sperity of  the  people.  The  wealth  derived  from  commerce 
went  into  the  king's  treasury,  and  the  people  were  even 
taxed  in  addition.  (1  Kin^s,  xii.  4, 10.  11.)  The  court  set 
the  example  of  luxury,  which  weakened  and  depraved  the 
whole  nation,  besides  trainingup  that  race  of  insolent  young 
nobles  whose  bad  advice  to  Kenoboam  was  the  immediate 
cause  of  the  partition  of  the  kingdom.  (1  Kings,  xii.  6-1 1.) 
The  subject  nations  were  of  course  ready,  especially  after 
forty  years  of  peace,  to  throw  off  the  yoke,  and  it  has  even 
been  doubted  whether  the  splendid  scale  on  which  Solomon 
established  the  Temple  worship  was  likely  to  support  the 
national  religion.  On  the  whole,  therefore,  this  period  of 
tbe  history  of  Israel  must  be  regarded  as  far  less  solid  than 
splendid. 

Solomon  has  always  had  an  extensive  fabulous  reputation 
in  the  East.  As  early  as  the  time  of  Joseph  us  magical 
powers  were  ascribed  to  him  {Antiq.,  viii.  2,  5  ;  comp. 
Origen,  Ad  Afatth.,  xxvi.  63;  Nicet.  Chon.,  AnnaL,  iv.  7). 
The  similar  traditions  of  the  Arabians  concerning  him  have 
been  collected  by  Mr.  Lane  {Thousand  and  One  Nights, 
Index,  under  Suleymdn  Ibn  Ddood). 

( Wmer's  Biblisches  Realworterbuch ;  Calmet's  Diction- 
arjf.) 

SOLOMON,  THE  WISDOM  OF  {^o^ia  2«X«iuwv),  an 
apocryphal  book  of  ihe  Old  Tesiament,  oscnbed  to  Solomon, 
but  manifestly  written  long  after  his  time.  It  is  not  known 
to  have  ever  existed  in  Hebrew,  and  it  contains  Greek 
ideas  and  expressions  which  prove  it  to  belong,  if  to  a  Jew 
at  all,  to  one  of  the  Alexandrian  school.  There  are  in  it 
historical  references  utterly  at  variance  with  the  state  of 
things  in  Solomon's  reien.  and  quotations  from  Isaiah  and 
Jeremiah.  Internal  evidence  would  point  to  the  end  of  the 
second  or  beginning  of  the  first  century  B.C.  as  the  time  of 
its  corapusitiun.  It  is  commonly  ascribed  to  Philo  the  Jew, 
but  the  biyle  is  quite  different  from  hiA  genuine  writings. 
It  wai  badly  translated  into  Latin  before  the  time  of  Je- 
rome, who  did  not  revise  the  version.    The  fathers  of  the 
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canonical  by  the  third  council  of  Carthage  (ajx  M7>  and 
again  by  the  council  of  Trent 

It  consists  of  two  parts.  The  first  part  (chap.  i.-iY.)  coo* 
tains  the  praise  of  wisdom,  an  exhortation  to  alU  and  eape- 
cially  to  kings,  to  seek  it,  and  the  manner  in  which  it  is  to 
be  obtained.  The  second  part  (obap.  x^xix.)  briaga  fur- 
ward  examples  from  history  of  the  bappine«  that  »prtiHr» 
from  wisdom  and  the  misery  entailed  by  folly.  Throng buut 
the  book  Solomon  is  represented  as  speaking ;  and  tbe  work 
is  evidently  an  imitation  of  hia  proverbs.  It  is  remarkable 
as  being  the  earliest  Jewish  work  extant  which  contains  « 
clear  statement  of  the  doctrine  of  rewards  and  puniabmenijk 
in  a  future  state. 

Bishop  Lowth  says  {Praelee.,  xxiv.):  'The  style  is  ven 
unequal ;  it  is  often  pompous  and  turgi^  >*•  well  as  tedu/ut 
and  diffuse,  and  abounds  in  epithets, cUrectly  contrary  to  ti^ 
practice  of  the  Hebrews;  it  is  however  sometimes  tetu- 
perate,  poetical,  and  sublime.  The  constructiun  is  occa- 
sionally sententious,  and  tolerably  accmrate  in  that  respect. 
so  as  to  discover  very  plainly  that  tbe  author  had  the  old 
Hebrew  poetry  for  his  model,  though  be  fell  far  short  of  it» 
beauty  and  sublimity.'  (The  Jntrodudians  of  Jahn  and 
Home.) 

SOLOMON,  THE  SONG  OF.  or  THE  BOOK  OF 
CANTICLES  iOm^  Tltf ;  'Auf^a  4tifUir**^,  •Caniicum 
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Cantioorum,*  which  titles  mean  'The  Song  of  Songs.'  this 
is.  'the  moat  beautiful  song'),  a  canonical  book  of  ike  Old 
Testament 

The  canonical  authority  of  this  book  has  been  much  dis- 
puted. It  is  now  admitted  on  all  hands  that  it  formed  psrt 
of  the  Jewish  canon.  It  is  found  in  the  oldest  Christisa 
catalogues  of  the  sacred  books,  and  in  all  the  antieut  ^-er- 
sions.  The  argument  that  it  is  not  quoted  in  the  Nev 
Testament  is  of  little  weight  against  this  mass  of  external 
evidence.  The  same  objection  would  apply  to  other  parti 
of  the  Old  Testament.  And  although  the  book  is  not  ai> 
tually  quoted,  yet  the  canonical  writers  of  both  Testamei.tv 
employ  the  sanie  imagery  wbicb  is  used  in  it  to  descnbe  the 
connection  between  Christ  and  the  church.  Some  cnuct 
have  indeed  found  passages  in  tbe  New  Testament  which 
they  conceive  to  contain  designed  allusions  to  passages  m 
the  Canticles,  but  it  must  be  confessed  that  in  most  of 
these  examples  tbe  allusion  is  not  very  obvious.  Tbe 
objections  to  its  canonical  authority  are  now  therefore  de- 
rived solely  from  its  internal  character,  and  may  be  summed 
up  in  the  following  argument:  that  the  book  cannot  fono  a 
part  of  Holy  Scripture,  since  it  contains  no  religious  truth, 
unless  we  interpret  it  after  a  fashion  for  which  there  b  no 
authoritv. 

The  book  is  a  poem,  or  collection  of  poemsy  describing  jr. 
imagery,  which  is  certainly  warm,  but  to  an  Oriental  ta»te 
perfectly  delicate,  the  chaste  loves  of  a  bridegroom  and  hn 
bride.  It  bears  the  name  of  Solomon  in  iu  title, '  Tbe  Song  <•( 
Songs,  which  is  Solomon's;*  and  ia  supposed  to  be  tbe  oulv 
remaining  one  of  the  thousand  and  five  songs  which  we  uc 
told  that  that  monarch  composed.  According  to  the  cma- 
mon  opinion  it  was  composed  as  an  epithalamium  at  i:.. 
marriage  of  Pharaoh's  daughter  with  Solomon,  who  are  n.*- 
spectively  the  bride  and  bridegroom  of  the  poem ;  but  nnilrr 
the  guidance  of  divine  inspiration  it  was  so  constructed  i.- 
to  form  a  mystical  allegory  representing  the  relation  be- 
tween Christ  and  his  church. 

First  then  with  respect  to  its  date  and  author.  An  &;• 
tempt  has  been  made,  supported  bv  the  authority  of  Ken  in- 
cott,  to  prove  the  poem  later  than  'the  Babylonish  eapti\it>. 
simply  from  the  insertion  of  the  letter  Yod  in  spelling  ttu 
name  of  David,  which  was  the  spelling  adopted  after  iSi 
Captivity,  but  not  before.  But  as  the  name  in  que^t.  >■ 
occurs  only  once,  and  as  all  our  MSS.  of  the  Hebrew  BiMi 
are  comparatively  modern,  what  is  more  probable  tlian  tl.ii 
the  Vod  was  inserted  by  mistake  in  an  early  copy,  and  after 
wards  retained  by  transcribers?  Whether  this  ba  the  trm 
explanation  or  not,  Kennicott's  argument  ia  of  no  wei^bt 
against  the  clear  allusions  to  Solomon  in  the  poam,  and  u 
circumstances  connected  with  bis  history,  which  prove  tha: 
it  must  have  been  written  in  his  time  (i  5,  9:  vi.  12  *  m. 
9.  10.  &c.).  • 

The  style  and  language  are  not  more  diflhrent  from  that  .i 
the  '  Book  of  Proverb:i^than  might  be  expected  from  iht 
difference  of  the  subjects.  But  the  structure  and  contents 
of  the  poem  are  alleged   as  presenting  insnperablc  ot»- 
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rouM  the  Atbenians  to  renewed  activity  without  incurring 
the  penalty  of  the  law.    Being  endowed  by  nature  with 
considerable  poetical  talenta,  aa  appean  from  the  fragments 
of  bift  works,  he  composed  an  elegy  upon  the  loss  of  Sala- 
mis  (MiHler.  Hist,  of  the  Lit.  o/Antient  Greece,  I,  p.  117), 
and  assuming  the  appearance  of  a  madman,  he  rushed  into 
the  Agora,  where  a  crowd  soon  gathered  around  him.   Here 
be  recited  his  poem  to  the  multitude,  and  its  inspiriting  in- 
fluence, together  with  the  probably  preconcerted  assistance 
of  some  of  his  friends,  had  such  an  effect  upon  the  people, 
that  they  not  only  repealed  the  law  respecting  Salamis,  but 
resolved  to  try  once  more  to  recover  that  island.  Solon  was 
placed  at  the  head  of  the  Athenian  forces,  and  led  them  to 
victory  by  a  stratagem  which  is  differently  described  by  an- 
tient  writers.    (Plut,  SoL,  8,  9.)    All  the  Megarians  in 
Salamis  were  either  slain  or  dismissed  to  their  homes,  and 
Salamis  again  came  into  the  hands  of  the  Athenians.    This 
successful  undertaking,  in  which  the  Athenians  also  appear 
to  have  gained  possession  of  Nisaea,  raised  Solon  to  a  very 
high  degree  of  popularity.    In  the  war  between  Delphi  and 
Cirrha  (about  600  B.C.),  Solon  advised  the  Athenians  to 
support  the  former  city  against  the  sacrilegious  Cirrbaeans. 
His  advice  was  followed  and  crowned  with  suc<!ess,  for 
Cirrha  was  destroyed,  and  Solon's  fame  now  spread  through 
all  Greece. 

In  consequence  of  the  massacre  of  the  friends  of  Cylon, 
notwithstanding  their  having  taken  refuge  in  the  temples 
and  at  the  altars  of  the  gods,  the  republic  was  at  this 
time  divided  between  two  parties,  which  were  as  much  the 
result  of  religious  fears  and  scruples  as  of  the  political  state 
of  the  country.  A  part  of  the  Athenians  were  enraged 
against  Megacles  and  his  associates  for  their  violation  of  all 
religious  feelings,  and  the  surviving  friends  of  Cylon  did 
their  utmost  to  foster  this  hostility  against  their  enemies. 
The  MegacUds  were  looked  upon  as  a  cursed  race,  and  the 
Cylonids  were  gaining  fresh  strength  every  day.  It  was 
evident  that  peace  could  not  be  restored  until  the  Megaclids 
had  atoned  for  their  crime,  and  delivered  the  city  from  the 
curse  they  appeared  to  have  brought  upon  it.  Solon,  who 
appears  to  have  belonged  to  neither  party,  enjoyed  the 
full  confidence  of  his  fellow-citizens,  and  when  the  dissen- 
sions had  reached  their  high^t  pitch,  he  persuaded  the 
Megaclids  to  submit  their  case  to  the  decision  of  a  commis- 
sion of  300  persons  to  be  chosen  from  among  the  nobles. 
The  sentence  of  this  court  was  that  the  surviving  MegacUds 
should  be  sent  into  exile,  and  that  the  bodies  of  those  who 
had  died  should  be  taken  from  their  graves  and  be  carried 
beyond  the  frontiers  of  Attica.  During  these  troubles  at 
Athens  the  Megarians  renewed  their  attempts  upon  Sala- 
mis with  success.  Both  the  Megarians  however  and  the 
Athenians  were  unwilling  to  engage  again  in  a  long  and 
tedious  warfare,  and  both  agreed  to  request  the  Lacedaemo- 
nians to  appoint  a  commission  of  five  men  to  investigate  the 
claims  of  the  two  states.  Solon,  who  was  the  spokesman  on 
the  part  of  the  Athenians,  established  by  various  means  the 
legitimacy  of  the  claims  of  his  country,  which  thus  again 
came  into  the  possession  of  Salamis.  (PluU,  SoL,  10,  12; 
Diog.  Laert.,  L  48.) 

Notwithstanding  the  removal  of  the  Megaclids  from 
Athens,  the  party  feuds  coutinued  to  rage  as  before.  For 
besides  the  reli^ous  scruples  arising  from  the  crime  of  the 
Megaclids,  which  still  seemed  to  call  down  the  divine  wrath 
upon  the  city,  there  were  other  causes,  which  could  only  be 
removed  by  a  reform  of  the  constitution.  This  however 
could  not  be  effected  with  any  degree  of  success,  unless  all 
religious  fears  and  apprehensions  were  allayed  by  a  com- 
plete purification  of  the  city.  This  was  done  by  Epimenides 
of  Crete,  whom  the  Athenians  invited  for  this  purpose. 
The  way  was  thus  prepared  for  the  legislation  of  Solon. 

The  three  antient  local  divisions  of  the  country,  the  low- 
landers  (Depute  or  Uiiiatoi),  highlanders  {Buucpioi),  and  the 
inhabitants  of  the  coast  (IlapaXoc),  formed  three  distinct  poli- 
tical parties;  the  highlanders  being  the  most  democratical, 
the  lowlanders  the  most  oligarchical,  and  the  men  of  the 
coast,  who  took  a  middle  course,  wishing  to  reconcile  the  two 
other  parties.  Besides  these  political  parties,  a  struggle  was 
going  on  between  the  wealthy  and  the  poor.  Many  of  the 
ktter  had  not  only  lost  their  property,  but,  not  being  able 
to  pay  their  creditors,  had  become  the  bondsmen  of  their 
wealthy  oppressors,  and  some  had  even  been  sold  as  slaves 
into  foreign  countries.  (Plut.,  Sol,,  13.)  The  most  moderate 
and  widest  among  the  Athenians  saw  that  this  state  of  things 
iould  not  last,  and  that  if  no  remedy  was  applied,  the  time 


would  ioon  oomewbea  the  people  would  take  the  ^  ^'T 
into  their  own  hands.  Solon  appeared  to  be  the  onl)  m.ii 
who  was  impartial  and  skilful  enough  to  mediate  betuctn 
the  hostile  parties.  In  the  year  B.C.  594  he  was  in%e»;cti 
with  the  office  of  archon,  and  requested  to  act  aa  mvdiutor 
and  to  frame  a  new  code  of  laws.  In  considering  tbe  Ic  j  i«- 
lation  which  he  undertook,  it  should  constantly  be  bu.  uc 
in  mind  that  he  received  from  both  parties  fuU  power  u* 
arbitrate  between  them ;  and  he  acted  m  the  name  and  iit 
behalf  of  his  country.  The  sincerity  with  which  be  ariid  >• 
manifest  from  the  fact  that  he  resisted  all  temptations  ami 
exhortations  of  his  friends  to  make  himself  tyrant  of  Aiu<u*, 
which  he  might  undoubtedly  have  done  without  much  li  th- 
culty,  and  that  he  himself  lost  a  considerable  part  of  h,t 
property  by  his  own  legislation. 

The  legislation  of  Solon  consisted  of  two  main  parts :  \lt 
one  embraced  those  measures  by  which  be  tntendfed  tu 
remove  the  evils  under  which  the  republic  was  aciuui.v 
labouring ;  the  object  of  the  second  was  to  eatabluti  U'f 
constitution  upon  such  a  basis  as  would  prevent  tbe  recur- 
rence of  these  evils.    The  first  step  he  took  was  to  relii'\« 
those  who  were  oppressed  by  debts.    This  was  done  lu  a 
manner  which  did  not  cause  too  great  loss  to  tbe  rich,  mii  1 
was  yet  a  great  relief  to  the  poor,  by  a  measure  cuI.k'I 
cua&x^tta,  or  a  disburdening  ordinance,  by  which  he  i.  *'- 
only  establbhed  a  reduction  of  the  rate  of  interest  (wh  c:i 
was  probably  made  retrospective),  but  also  lowcretd   tLr 
standard  of  the  silver  coinage  in  such  a  manner  that  73  ••: . 
drachms  became  worth  100  new  ones.  (Plut.,  So/.,  \b,'\  lU 
also  released  the  pledged  lands,  and  restored  them  to  tu«i; 
owners,  but  it  is  not  clear  whether  this  was  effected  l-\  • 
particular  measure,  or  whether  it  was  included    in   i.  i 
disburdening  ordinance.      Those  citizens  who   had  U*.- 
enslaved  by  their  creditors  were  restored  to  freedom,  a.. . 
those  who  bad  been  sold  into  foreign  countries  seem  to  Im^ 
recovered  their  liberty  at  the  expense  of  those  who   i... 
sold  them.     Finally,  the  law  which  gave  to  the  credit  >r  t 
right  to  the  person  of  his  insolvent  debtor  was  aboL*!.  >« 
Some  of  the  antient  writers  state  that  he  cancelled  all  Ul... 
but  the  best  authorities  do  not  mention  anv  such  mesvuri 
which  is  the  more  improbable,  as  we  read  that  the  u.  * 
violent  democrats,  who  would  certainly  have  been  plca^.: 
with  it,  were  not  satisfied  with  his  disburdening  ordu.j    \> 
If  we  except  the  extreme  of  both  parties,  the   relieve..' 
measures  of  Solon  were  received  with  universal  approl>4t.«<. . 
and  sacrifices  were  offered  to  the  gods  for  the  happ)  chv.  .t 
Thus  encouraged,  Solon  proceeded  to  the  second  and  ui   • 
difficult  part  of  his  task.    Tbe  first  thing  he  did  uj^  u 
abolish  the  bloody  laws  of  Draco,  with  the  exception  ..: 
those  relating  to  murder     The  characteristic  feature  d  ...* 
new  constitution  was,  tntut  he  substituted  property  for  li.r.i< 
as  a  title  to  the  honours  and  offices  of  the  state.  The  chah,.' 
brought  about  by  this  new  standard  could  not  at  fir^t  u 
great,  as  the  eupatrids  were  undoubtedly   the   «eal:t..L>; 
citizens.    According  to  their  property,  he  divided  the  hi,...l 
population  of  Attica  into  four  classes,  and  regulated  Kj*  r 
political  rights  and  duties  according  to  the  amount  of  i..t  .: 
income  from  their  landed  property.    The  first  cla»»  r.>i..- 
prised  all  those  citizens  whose  estates  yielded  a  yiarl)   ; 
come  of  500  medimni  (a  medimnus  is  a  bubhel,  six  pna* .;  ^ 
a  fraction)  of  dry  or  liquid  produce,  whence  they  are  &j..-  i 
invTaKoetoiudifAvoi ;  the  second,  those  who  had3UU  tnedjii  -. 
and  could  keep  a  war-horse,  whence  they  were  called  irr  I., 
and  formed  the  Athenian  cavalry ;  the  third  conuined  (Ii.m.- 
whose  estates  yielded  200  medimni.     They   uei^e  cj.icj 
Ztvyirai,  from  the  yoke  of  cattle  for   the  cultivation  ^r' 
their  field8,«and  formed  the  heavy-armed  infantry  m  ihc 
Athenian  armies.    All  the  remaining  population  «L^»4.» 
income  did  not  amount  to  200  medimni  constituted   tl.o 
fourth  class,   with   the  name  of  d^rfc,  that  is^  bir<.^d  la- 
bourers, who  were  excluded  from  all  the  offices  of  the>ta:c 
and  formed  tbe  light-armed  infantry  in  the  armies,  a»  >lI>- 
scquently  they  also  manned  the  fleets.    They  had  hoMivn 
the  right  of  voting  in  the  popuhir  assembly,  aa  well  a:»  u.i 
exercise  of  the  judicial  power,  which  Solon  placed  lu  in 
hands  of  the  people.    The  archouship  and  the  other  gn  n 
civil  and  Military  offices,  which  had  before  been  held  by  the 
nobles  alone,  became  now  accessible  to  all  the  citizens  c.  re- 
tained in  the  first  class,  while  the  second  and  third  cla^^.» 
had  access  to  all  the  minor  offices.    The  public  bunU  « 
were  distributed  according  to  the  classes;  but  as  the  lo>*t« 
classes  had  fewer  political  rights  than  the  higher,  the  t.>  *• 
tributiona  to  the  necessities  of  the  state  were  for  the  low  a 
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•rosBod  in  tbe  direction  from  soutb-wott  to  oorih-eait  hj 
the  Jura,  which  forms  several  parallel  ridges,  and  covers  tbe 
greaier  part  of  tbe  canton.  Tbe  principal  valley  is  that  of  tbe 
Aar,  which  runs  iu  tbe  same  direction,  tlowing  eastward  of 
tbe  Jut  a.  Tbe  highest  summits  of  the  Jura  in  tbe  canton  of 
Soleure  are  tbe  Weissenstein  and  tbe  Uasenmatt,  which 
latter  is  about  4400  feet  above  the  sea.  The  canton  of 
Soleure  is  one  of  tbe  most  productive  in  Switzerland,  espe- 
cially in  corn,  fruit,  and  vegetables.  The  vine  tbriveaonly 
iu  certain  localities.  Tbe  mulberry-tree  is  cultivated,  and 
some  silk  is  made.  There  were  in  1835  about  28,000  head 
of  horned  cattle,  19,000  sheep  and  goats,  19,000  pigs,  and 
47G0  horses,  tbe  average  value  of  which  is  from  twelve  to 
eighteen  pounds  sterling  each.  The  horse-fair  of  Soleure  is 
one  of  the  principal  in  Switzerland.  A  considerable  quan- 
tity of  cheese  is  made,  both  of  cow's  milk  and  goat's  milk, 
and  part  of  it  is  exported.  Part  of  tbe  mountains  are 
covered  with  timber-trees,  especially  Qr  and  beech.  The 
canton  abounds  in  iron-mines,  and  the  ore  is  smelted  in  the 
furnaces  of  Su  Joseph,  and  worked  at  tbe  iron-works  of 
Klus.  Tbe  other  manufactures  consist  of  leather,  paper, 
woollens,  and  kirschwasser.  There  are  also  quarries  of 
marble  and  gypsum. 

Tbe  population  of  tbe  canton,  according  to  the  census  of 
1835,  amounted  to  62.400,  distributed  among  134  com- 
munes. A  dialect  of  the  Swiss-German  is  tbe  language  of 
the  country.  The  inhabitants  are  Roman  Cathulics,  with 
tbe  exception  of  those  of  the  district  of  Bucbeggberg,  and  a 
small  congregation  in  tbe  town  of  Soleure,  vihWh  profess 
the  Helvetic  reformed  communion.  Most  families  are 
possessed  of  landed  property.  Every  commune  has  now  an 
elementary  school*  and  a  normal  school,  or  school  for 
teachers,  has  been  established  at  Soleure.  Most  of  tbe 
communes  have  a  bourse,  or  fund  for  the  relief  of  their 
own  poor. 

The  constitution  of  Soleure  was  for  a  long  time  aristo- 
cratical,  as  in  most  of  tbe  Swiss  cantons,  but  in  January, 
1831,  a  new  constitution  was  framed,  on  a  more  popular 
system.  Tbe  mode  of  election  of  the  members  of  tbe 
legislature  is  by  means  of  electoral  colleges,  as  in  France. 

Tbe  canton  is  divided  into  ten  electoral  circles,  each 
having  its  electoral  college,  which  names  a  certain  propor- 
tion of  members  to  the  great  council  or  legislature.  The 
town  of  Soleure  returns  34  out  of  tbe  1 09  members  who 
compose  the  great  council.  A  little  council,  chosen  from 
among  the  members  of  the  great  council,  constitutes  tlie 
executive.  The  members  of  tbe  great  council  are  renewed 
every  six  years. 

SoLOTHURN,  or  SoLBURX,  a  bishop*s  see,  and  the  head 
town  of  the  canton,  is  built  on  both  banks  of  the  Aar,  1320 
feet  above  the  sea,  and  is  surrounded  by  walls.  Tbe  popu- 
lation is  4200.  The  cathedral  is  reckoned  the  finest  church 
in  Switzerland;  the  tower  is  190  feet  high.  Tbe  canons  of 
Soleure  receive  about  2600  francs  a  year,  and  the  emolu- 
ments of  tbe  bishop  are  10,000  francs.  The  other  remark- 
able buildings  of  Soleure  are  the  town-bouse,  which  is  very 
old,  the  arseual.  tbe  theatre,  tbe  hospital,  tbe  fountain  in  the 
market- plaoe,  the  former  church  of  the  Jesuits,  and  several 
convents.  Soleure  has  a  gymnasium  with  six  professors, 
a  lyceum  with  three  professors,  and  a  faculty  of  theology 
divided  into  three  classes.  The  town  library  has  15,000 
volumes.  There  are  also  the  library  belonging  to  -the 
cathedral,  which  is  said  to  contain  some  valuable  manu- 
scripts, aud  several  libraries  belonging  to  convents  and  to 
the  gymnasium.  Soleure  has  a  botanical  garden,  a  cabinet 
of  natural  history,  a  society  fur  the  natural  sciences,  founds 
in  1823,  a  medical  society,  a  literary  society,  a  dramatic 
society,  and  a  military  society.  Soleure  is  nineteen  miles 
north  of  Bern,  and  twenty-six  miles  south  of  Basle. 

Olten,  on  the  left  bank  of  the  Aar,  about  twenty  miles 
north-east  of  Soleure,  is  tbe  second  town  in  the  canton,  and 
is  a  bustling,  thriving  place.  It  has  several  manufactories, 
some  good  buildings,  and  above  1500  inhabitants.  (Leresche, 
Dictionnaire  GSographique  de  la  Sui$se.) 

SOLSTICES,  tbe  points  of  the  ecliptic  whieb  an  bigfaeH 
above  the  equator,  at  which,  the  sun's  motion  in  disclination 
being  imperceptible,  tbe  days  remain  sensibly  unaltered  in 
length  for  several  days  together,  as  they  would  do  if  the  sun 
absolutely  stood  still :  whence  the  name.    [Sun.] 

SOLUTION.  (Mathematics.)  By  tbe  solution  of  a  pro- 
blem should  be  meant  the  method  of  finding  that  which  the 
problem  requires  to  be  found;  but  the  wwd  u  frequently 
understood  to  apply  to  the  answer  itself. 


A  solution  if  given  wbea  tbe  problea  is  ndueed  to  any 
other  which  was  supposed  to  be  known  before  the  Arst  «  as 
presented:  the  dimculty peculiar  to  toe  given  probWm  ts 
removed  as  soon  as  it  is  shown  to  be  capable  of  reference  to 
another  and  a  lower  class.  Tbus»  though  properly  speakiiifr 
a  problem  is  not  solved  until  the  answer  is  presenUid  in 
numbers,  yet  it  is  not  thought  necessary  to  require  that 
such  a  result  should  be  attained,  provided  the  stepa  wbich 
are  left  are  such  as  are  well  known  and  generally  admit t«d. 
Thus  an  equation  would  be  said  to  be  solved  were  it  found 
that  tbe  roots  required  are  those  of  a  given  quadratic ;  for  no 
one  is  supposed  ignorant  of  the  mode  of  then  finding  them 

A  geomeiriaU  solution,  in  the  strict  sense  of  tbe  word,  u 
one  in  which  only  the  means  of  construction  admiued  by 
Euclid,  or  others  deduoible  from  them,  are  enployod  in  it« 
attainment.  This  is  the  least  finished  of  all  tolutiont ;  for 
a  mode  of  laying  down  the  various  points  whieb  terainatc 
lines  is  not,  generally  speaking,  a  mode  of  ascertaining  thcir 
ratio.  Nor  must  it  be  forgotten  by  the  admirers  of  geometr  t 
that  the  most  important  part  of  a  result,  tbe  exproaaioo  ot 
tbe  ratios  which  tne  answer  beers  to  tbe  several  data,  is  onl} 
indirectly  obtained  in  their  favourite 4nethod. 

When  more  means  than  those  allowed  by  Eodid  are  em- 
ployed, tbe  solution  used  to  be  called  fneehamcoL  It  is 
rarely  that  such  a  solution  is  now  employed. 

An  algebraical  solution  is  one  which  employs  algebra  and 
arithmetic,  to  tbe  exclusion  of  geometrical  constnidiuti - 
that  is,  one  in  which  the  answer  can  always  be  directl)  cal- 
culated from  a  formula.  Geometrical  construction  may  U« 
necessary  for  the  demonstration  of  the  solution :  it  is  enough 
that  tbe  answer  contain  no  directions  to  find  linea  or  Mir- 
iaces  by  construction. 

An  approximate  solution  is  one  which  baa  an  amount  of 
inaccuracy  necessarily.  Thus  if  3  +  tj^  were  the  root  ft 
an  equation,  this  solution  would  not  be  called  approximau 
for  tnough  0J2  cannot  be  perfectly  represented  in  a  fiiut- 
form,  tbe  symbol  itself  contains  the  mode  of  attaining  tlu; 
result  with  any  degree  of  exactness  short  of  per^iion. 
But  if  0J2  were  found  to  five  decimal  plaeea,  the  answir 
1 '41421  would  be  called  an  approximate  answer.  Mu*: 
solutions  must  terminate  in  an  approximate  representation 
[Transcendental.] 

SOLVENT  is  that  which  has  the  power  of  rondennc 
other  bodies  liquid ;  and  chemically,  a  menstruum.  Oi'  a.. 
solvents,  water  is  the  most  universal  and  useful ;  it  diMol%f^ 
a  great  number  of  neutral  vegetable  produda,  as  guc 
sugar;  and  of  saline  bodies,  as  common  salt,  sulphate  •.! 
soda,  &c.  Tbe  resins  are  not  soluble  in  water,  and  oiU  d- 
not  combine  with  it.  nor  has  it  tbe  power  of  diseolTing  sr..« 
metal  whatever  while  it  retains  its  metallic  properties;  it  is 
only  tbe  oxides  even  of  tbe  lately  discovered  metals  of  t&i' 
alkalis  and  alkaline  earths  which  are  taken  up  by  it,  esri  \  t 
indeed  such  metallic  oxides  as  were  previously  knoan  u> 
possess  acid  properties.  Tbe  solvent  of  resinous  bodies  i* 
alcohol,  and  of  some  similarly  constituted  aub«t£cce»: 
while  caoutchouc  is  insoluble  in  it,  but  is  dissolved  U 
naphtha,  oil  of  turpentine,  and  ntber. 

The  metals  are  insoluble  in  any  solvent  until  they  ba%i- 
suffered  some  change  by  its  action,  or  by  a  similar  cfaan^T 
differently  produced;  thus,  when  sine  is  put  into  nttrir  sm. 
that  acid  acts  as  a  solvent,  because  tbe  metal,  by  deroniirv^- 
ing  a  portion  of  the  acid,  is  converted  into  an  oxide;  a;  ' 
after  this,  whether  it  be  effected  by  the  acid  or  by  tbe  art'.o 
of  heat  and  air,  the  metal,  or  rather  metallic  oxide,  be- 
comes soluble  not  only  in  nitric  acid,  but  in  an  aqaeous  tclu- 
tion  of  the  alkali  ammonia  and  of  potattb. 

Heat  has  great  power  in  altering  the  solvent  power  i  i 
bodies ;  in  most  cases  it  increases  it,  and  hence,  when  it  14 
required  to  crystallize  certain  salts,  they  are  di^^aoUed  n 
hot  water,  and  tbe  solvent  power  of  the  water  diminishug 
as  tbe  solution  cools,  the  salt  is  deposited  in  crystala 

There  are  exceptions  however  to  this  inoreased  solver.i 
power  by  beat:  thus  lime  is  more  soluble  in  water  at  .>. * 
than  at  60^  and  at  this  latter  temperature  than  at  it*  InhI- 
ing  point  Sulphate  of  soda  is  more  soluble  in  water  at  ."t 
than  at  92^  There  is  a  remarkable  difference  between  i!.t 
solvent  power  of  hot  and  cold  water  with  respect  to  a 
gaseous  tM>dies ;  owing  to  their  disposition  to  resume  \\.t 
elastic  state,  gases  are  readily  expelled  from  solution  U 
heat,  and,  as  might  be  expected,  in  many  oasea,  tbe  sdv^M 
power  is  inoreased  by  cola. 

It  has  been  already  mentioned  that  gum  k  soluble  m 
water,  wbilo  resin  is  taken  up  by  spirit,  and  saoh  is  inso- 
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Winnington  has  the  credit  of  having  advised  that 
he  should  be  sent  to  the  bar.  With  this  view  he  en- 
tered himself  of  the  Middle  Temple,  and  in  1674  was 
admitted  a  commoner  of  Trinity  College,  Oxford.  In  1676 
he  was  called  to  the  bar,  but  although  he  never  took  any 
further  degree  than  that  of  B.A.,  he  continued  to  reside  at 
the  University  for  five  or  six  yearn  longer.  To  the  latter 
part  of  this  interval,  between  the  completion  of  his  studies 
and  his  removal  to  London  and  entrance  upon  the  practice 
of  his  profession,  belong  the  principal  literary  performances 
which  he  sent  to  the  press :— 1.  *  The  Memorable  Case  of 
Deniil  Onslow,  Esq.,  tried  at  the  Assizes  in  Surrey,  July 
20,1681,  touching  his  election  at  Haslemere  in  Surrey;* 
3,  •  A  Brief  History  of  the  Succession  of  the  Crown  of  Eng- 
land, collected  out  of  Records  and  the  most  authentic  His- 
torians,' 1681;  reprinted  1714;  3,  'A  just  and  modest 
Vindication  of  the  Proceedings  of  the  two  last  Parliaments,* 
[in  which  the  question  of  the  exclusion  of  the  Duhe  of 
York  had  been  agitated,]  168),  (a  reply  to  the  king's  decla- 
ration,) at  first  penned,  according  to  Burnet,  by  Algernon 
Sidney,  but  afterwards  drawn  out  anew  by  Somers,  and 
finally  corrected  by  Sir  William  Jones,  who  had  been 
attorney-general  a  few  years  before;  but,  adds  Burnet, '  the 
spirit  of  that  side  was  now  spent ;  so  that  this,  though  the 
best  writ  paper  in  all  that  time,  yet  had  no  gi-eat  effect ;'  4, 
'  The  Security  of  EngU8hmen*s  Lives ;  or  the  Trust,  Power, 
and  Duty  of  the  Grand  Juries  of  England,  explained  ac- 
cording to  the  fundamentals  of  the  English  government,' 
1681,  written  on  the  failure  of  the  charge  against  the  earl 
of  Shaftesbury ;  '  it  passed,'  says  Burnet,  '  as  writ  by  Lord 
Essex,  though  I  understood  afterwards  it  was  writ  by 
Somers,  who  was  much  esteemed  and  often  visited  by  Lord 
Essex*  and  who  trusted  himself  to  him,  and  writ  the 
hest  papers  that  came  out  in  that  time.'  He  bad  before 
dits  time  contributed  poetical  versions  of  Ovid's  '  Epistles 
of  Dido  to  Aeneas,  and  of  Ariadne  to  Theseus,'  to  Tonson's 
edition  of  Ovid's  'Epistles*  in  English;  and  a  translation  of 
Plutarch's  '.Life of  Alcibiades'  to  the  English  Plutarch,  'by 
various  hands,'  produced  by  the  same  publisher.  And  there 
is  also  attributed  to  him  an  original  English  poem,  of  some 
three  hundred  lines,  entitled  *  Dryden's  Satire  to  his  Muse,' 
a  libellous  attack  on  that  poet,  which,  from  several  allusions 
in  it,  must  have  been  written  early  in  1682.  It  has  a  con- 
siderable portion  of  the  strength,  as  well  as  the  coarseness, 
of  Dryden's  most  prosaic  manner.  Walpole,  in  his  '  Royal 
and  Noble  Authors,'  expresses  his  opinion  that  *  the  gross 
ribaldry'  of  this  poem  '  cannot  be  believed  to  have  flowed 
from  so  humane  and  polished  a  nature  as  Lord  Somers's ;' 
but  this,  we  apprehend,  is  to  carry  out  too  strictly,  or  too 
far,  the  figure  with  which  Walpole  introduces  his  notice  of 
Somers— that  he  was  'one  of  those  divine  men,  who,  like  a 
chapel  in  a  palace,  remain  un profaned,  while  all  the  rest  is 
tyranny,  corruption,  and  folly.'  The  poem  is  printed  in 
part  ii.  of  the  'Supplement  to  the  Works  of  the  Minor 
Poets,'  pp.  3-1 1. 

Somers,  whose  ability  and  professional  learning  were 
already  well  known  to  a  circle  of  influential  friends,  at  last 
came  up  to  London  in  1682.  and  commenced  practice  at  the 
bar.  The  first  cause  of  public  importance  in  which  he  was 
engaged  was  the  prosecution  of  Pilkington  and  Shute, 
sheriffs  of  London,  and  other  members  of  the  Whig  party, 
who  were  tried  and  convicted,  in  May,  1683,  for  a  riot  at 
the  last  election  of  sheriffs,  in  which  he  appeared  as  junior 
council  to  his  friend  Winnington  for  the  defendants.  From 
this  time,  it  is  stated  by  the  writer  of  the  Memoirs  of  his 
Life,  8vo.,  London,  1716,  that  his  practice  increased  daily, 
so  that  in  the  reign  of  James  II.  his  professional  income 
already  amounted  to  700/.  a  year,  whicli  was  in  those  days 
a  large  sum  for  a  barrister  of  his  standing ;  and,  according 
to  this  authority,  *  he  was  looked  upon  as  one  of  the  most 
rising  counsel  in  England,  before  he  appeared  at  the  trial 
of  the  Bishops.* 

But  no  doubt  his  being  selected  to  be  one  of  the  counsel 
for  the  defence  in  that  celebrated  case,  tried  in  the  Court  of 
King's  Bench,  in  June,  1688,  was  what  first  brought  him 
prominently  before  the  public  eye.  He  was  selected,  it  is 
stated,  on  the  strong  recommendation  of  Mr.  Pollexfen, 
one  of  the  leading  counsel  for  the  bishops,  and  a  lawyer  of 
the  highest  eminence.  '  I  have  heard  one  of  the  bishops 
declare,'  says  Bishop  Kennett,  in  a  note  to  hit  '  Complete 
History,*  'that  objection  was  made  among  themselves 
against  Mr.  Somers  as  too  young  and  obscure  a  man  ;  but 
old  Pollexfen  insisted  upon  him,  and  would  not  be  himself 


retained  without  the  other;  representing  him  at  the  man 
who  would  take  most  pains,  and  go  deepest  into  all  that 
depended  on  precedents  and  records.'  Somera's  speech  oc- 
cupies only  about  a  column  in  the  '  State  Tfiala'  (vol  x  i.. 
p.  396) ;  but  it  is  probable  that  his  seniors  were  iodebttMl 
for  much  of  their  matter  to  his  learning  and  research. 

From  this  time  Somers  is  to  be  regarded  as  one  of  t!)c 
leading  political  persons  of  his  time.    He  is  understood  to 
have  been  associated  with  his  friend  Shrewsbury  and  ihc 
other  chiefs  of  the  Whig  party  in  the  negociations  and  ar- 
rangements which  resulted  in  the  coming  over  of  the  Prir.'*: 
of  Orange ;    and  he  was  taken  into  the  confidence   • 
William  from  the  first.    He  was  returned  as  one  of  tuc 
representatives  for  Worcester  to  the  Convention,  which  rr.-t 
in  January,  1689;  and  he  took  a  distinguished  part  in  tt.r 
debates  in  the  Commons  and  the  conferences  with  the  LvrU. 
which  terminated  in  the  adoption,  by  both  hotisea,  of  tl  •■ 
decisive  resolution  that  the  late  king  had  *  abdicated  '  the 
government   Somers  indeed  was  a  member  of  the  first  ar  ! 
chairman  of  the  second  of  the  two  committeei  which  prc> 
pared  the  Declaration  of  Right;  and  it  was  perhaps  mainly 
drawn  up  by  hiro,  as  is  hinted  by  Burke,  who,  in  his  *  R in- 
flections on  the  Revolution  in  France,'  says,  '  I  never  dtrsirc 
to  be  thought  a  better  Whig  than  Lord  Somers,  or  to  under- 
stand the  principles  of  the  Revolution  better  than  tbobe  h\ 
whom  it  was  brought  about ;  or  to  read  in  the  Declaration  uf 
Right  any  mysteries  unknown  to  those  whose  penetratnj 
style  has  engraved  in  our  ordinances,  and  in  our  hearti,  t  *  • 
words  and  spirit  of  that  immortal  law.' 

Under  the  new  government  preferment  flowed  fast  \x\^  n 
Somers.  In  the  beginning  of  May,  1689,  he  was  ma  :  - 
solicitor-general  and  knighted;  on  the  2nd  of  May,  1^".* 
he  was  made  attorney-general;  and  on  the  23rd  of  Mar-, 
in  the  same  year,  he  was  promoted  to  the  oflSce  of  lord-keep  : 
of  the  great  seal.  This  last  appointment,  of  course,  th'>r^*i 
he  was  not  yet  raised  to  the  peerage,  removed  him  b>>M 
from  Westminster  Hall  and  from  the  House  of  Commn::*. 
'  All  the  people,'  says  Burnet,  '  were  now  grown  wcam  f 
the  great  seal  being  in  commission ;  it  made  the  |  *<'- 
ceedings  in  Chancery  to  be  both  more  dilatory  and  i.v^* 
expensive ;  and  there  were  such  exceptions  made  to  t 
decrees  of  the  commissioners,  that  appeals  were  broii'. ' : 
against  most  of  them,  and  generally  they  were  re\<M>.  '.. 
Sir  John  Somers  had  now  got  great  reputation,  both  in  li  > 
post  of  attorney-general  and  in  the  House  of  Commons  ;  *>  • 
the  king  gave  him  the  great  seal.  He  was  very  learned  - 
his  own  profession,  with  a  great  deal  more  learning  in  ot.t.- 
professions — in  divinity,  philosophy,  and  history.  He  h  . . 
a  great  capacity  for  business,  with  an  extraordinary  temp ' 
for  he  was  fair  and  gentle,  perhaps  to  a  fault,  consider:- : 
his  post ;  so  that  he  had  all  the  patience  and  aoftne^  a« 
wen  as  the  justness  and  equity,  becoming  a  great  mo^;*- 
trate.  He  had  always  agreed  in  his  notions  with  t\>: 
Whigs,  and  had  studied  to  bring  them  to  better  tlioopht«  vf 
the  king,  and  to  a  greater  confidence  in  him.'  The  m-^'. 
remarkable  occasion  on  which  Somers  distinguished  htm^t  T 
while  holding  the  oflice  of  lord  keeper,  was  what  is  ca  :•  ! 
the  case  of  the  Bankers  in  the  Court  of  Exchequer.  : 
1696.  He  delivered  a  judgment  against  the  bankers,  a'll 
reversing  the  decision  of  the  barons  of  the  Exchequer.  wb.vh 
has  been  characterised  hy  Mr.  Hargrave  as  'one  of  the  ro  ^: 
elaborate  arguments  ever  delivered  in  Westminster  Ha. I.' 
and  in  collecting  books  and  pamphlets  for  which  he  ts  snA 
to  have  expended  several  hundred  pounds,  it  is  con  tain  o<i 
in  the  report  of  the  case  in  Howel's  '  State  Trials,*  vol.  \ii^ 
pp.  39-105.  This  judgment  however,  in  which  he  was  sup- 
ported by  Treby,  chief  justice  of  the  court  of  Common 
Pleas,  but  opposed  by  Holt,  chief  justice  of  the  KmcV 
Bench,  was  afterwards  reversed  by  the  Lords ;  and  L>i  d 
Dartmouth,  in  a  note  to  Burnet's  '  History,*  aaserts  tliat 
when  the  decree  which  he  had  made  was,  after  a  very  warm 
debate,  set  aside,  Somers  fell  ill,  and  never  appealed  uf  n 
the  woolsack  more.    This  was  in  1 700. 

Meanwhile,  in  1697,  Somers  had  been  appointed  Inrl- 
chancellor,  and  raised  to  the  peerage  by  the  title  of  Ban  n 
Somers  of  Evesham  in  the  county  of  Gloucester.  He  ap- 
pears to  have  had  a  seat  in  the  cabinet  from  the  time  of  h:« 
promotion  to  the  place  of  lord  keeper ;  and  be  was  n*^« 
generally  regarded  a;  one  of  the  chieh  of  the  ministry-,  a« 
well  as  one  of  the  most  attached  and  influential  of  tr*i 
king's  friends.  This  made  him  a  principal  object  of  att^r  v 
on  tne  part  of  the  Tory  opposition  in  tne  teeond,  or  la«:. 
session  of  King  William*8  fourth  parliament,  which  coto- 
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of  Chanrery  and  of  Common  Law.  He  also  took  a  leading 
part  in  the  discussion  and  arrangement  of  the  great  mea- 
sure of  the  Union  with  Scotland,  wiiich  was  now  at  last 
brought  to  a  conclusion,  after  having  been  again  and  again 
unsuccessfully  attempted  during  more  than  a  century. 
[Scotland,  Union  with.]  It  may  also  be  mentioned,  thai 
the  learned  and  able  statement  of  the  famous  Aylesbury 
Election  Case,  ordered  to  be  printed  by  the  ^ouse  of  Lords 
in  1703,  was,  according  to  Mr.  Speaker  Onslow,  drawn  up 
by  Lord  Somers.  He  too,  it  is  stated  by  Lord  Hardwicke, 
was  the  author  of  the  act  passed  in  1705,  for  the  security  of 
the  Protestant  Succession.     [George  L,  vol.  xi.,  p.  157.J 

On  the  return  of  his  party  to  power  in  1708,  Somers  was 
made  president  of  the  council ;  and  he  held  that  office  till 
the  recovery  of  the  cabinet  by  Harley  and  the  Tories  in 
1710.  He  succeeded  in  making  himself  very  acceptable  to 
Queen  Anne,  notwithstanding  her  original  prejudice  against 
him.  It  is  affirmed  by  Lord  Dartmouth  that  he  impressed 
her  with  a  deep  and  grateful  sense  of  his  fidelity  and  in  teg* 
rity  by  his  acquainting  her  wiih  and  putting  her  on  her 
ffuard  a$<ainst  a  scheme  entertained  by  the  Duke  of  Marl- 
Sorough  to  get  himself  made  captain  general,  or  commander 
of  the  forces,  for  life,  which,  without  having  so  much  as  men- 
tioned it  to  her  majesty,  his  grace  tried  in  1709  to  get  pro- 
posed in  the  House  of  Commons,  and  expected  the  Whigs 
•hould  all  come  into,  in  return  for  the  great  services  be  had 
lately  done  them.  The  following  year,  on  occasion  of  the 
proposaU  for  peace  made  by  the  French  at  Gerlruydenberg, 
Somers  strongly  recommended  the  continuance  of  the  war. 
He  had  of  course  gone  along,  apparently,  with  his  colleagues 
in  the  prosecution  of  Sacheverell.  in  1 709  ;  but  Swift,  in  bis 
'  History  of  the  Four  Last  Years  of  Queen  Anne,*  tells  us 
that  he  had  heard  from  Lord  Somers  himself  that  he  was 
against  engaging  in  that  foolish  business,  as  foreseeing  that 
it  was  likely  to  end  in  the  ruin  of  the  Whig  party. 

Theie  is  a  curious  note  to  Burnet's  '  History  of  hia  own 
Time,'  by  Mr.  Speaker  Onslow,  in  which  he  relates  8o\ne 
negociations  that  were  carried  on  with  Harley  by  Somers. 
Halifax,  and  Cowpbr,  a  short  time  before  the  chanze  of 
ministers  in  1710,  on  the  basis  of  an  overture  made  by 
Harley  for  keeping  them  in  place,  if  they  would  consent  to 
the  substitution  of  himself  and  some  of  his  friends  for  the 
lord  treasurer  (Godolphin)  and  his  dependants.  Onsilow 
says  that  he  had  his  information  from  Sir  Joseph  J ukyl, 
'  who,*  he  adds  *  had  it  very  likely,  and  1  think  he  said  so 
too.  from  the  Lord  Somers,  to  whom  he  was  broiher-in-law.' 
The  negociation  was  broken  off  in  consequence  of  tbe  oppo- 
sition 0?  Lord  Wharton,  who  expressed  his  detestation  of 
having  anything  to  do  with  Harley. 

Somers  continued  to  take  part  occasionally  in  tbe  debates 
of  the  House  of  Lords  after  his  second  dismissal  from 
office;  but  the  infirm  state  of  hiahefLli^  is  said  by  this  time 
to  have  somewhat  alTectecl  his  intellect.  In  1713  we  find 
him  joining  in  support' of  the  factious  motion  brought 
forward  by  a  section  of  the  opposition,  for  leave  to  bring  in 
a  bill  to  dissolve  the  Union.  '  I  had  it/  writes  Onslow, 
*  from  good  authority  (the  late  Sir  Robert  ^onroe,  then  of 
the  House  of  Commons),  that  at  a  meeting  ^pon  it  at  vay 
lord  Somers*s  house,  where  Monroe  was,  nobody  pressed 
this  motion  more  than  that  lord!'*  He  resumed  bis 
place  at  the  council  board  after  the  accession  of  George  I.; 
but  his  faculties  were  now  almost  gone.  It  is  related,  bow- 
ever,  that  he  took  an  interest  in  the  progress  of  the  Sep- 
tennial Bill,  which  he  declared  *  he  thought  would  be  the 
greatest  support  possible  to  the  liberty  of  the  country.^  At 
last  a  stroke  of  a pople.\y  occasioned  his  death,  on  the  26th 
of  April.  1716. 

Lord  Somers  was  never  married,  though  it  is  stated  by 
the  author  of  the  Memoirs  of  his  Life,  that  when  he  was 
solicitor  general  he  paid  his  addresses  to  a  daughter  of  Sir 
John  Bawdon.  a  London  alderman,  and  that  he  went  so 
far  in  tbe  matter  a^  to  deliver  in  a  rental  of  his  estate,  after 
several  meetings  with  tbe  lady's  friends ;  '  but.'  concludes 
the  story,  '  the  treaty  broke  off  on  account  pit  a  difference 
about  the  marriage-portion  and  settlement,  to  tbe  great 
regret  of  tbe  lad),  when  she  found  him  made  lord  keeper  of 
the  great  seal  in  two  years'  time.'  His  estates  descended 
to  the  family  of  his  sister,  who  was  married  to  Charles 
Cocks,  BtK)..  M.P.,  whose  grandson,  the  father  of  the  present 
Earl  Somers,  was  created  Baron  Somers  in  1784. 

The  character  of  Lord  Somers  has  been  elaborately  drawn 
by  Addison  in  one  of  the  numbers  of  tbe  '  Freeholder*  (pub- 
liahed  14lh  May,  1714),  but  with  considerable  wordiness 


and  something  p^^haps  of  tbe  air  of  iAsinceritv  which  com- 
monly attaches  to  a  formal  panegyric.  Ue  had  bci?n  .^h 
early  and  zealous  patron  of  Addison,  who  had  obtained  I  •> 
notice  by  in:>cribing  to  him  his  early  poei^i  on  the  campai^t  s 
of  King  William,  and  who  afterwaras  dedicated  lo  Imu  u  i 
•  Travels  in  Italy,'  and  the  ^rst  volume  of  the  •  Spei*ia'«>r  * 
Inhere  is  much  more  force  in  the  more  sh^ided  picturv  -f 
him  which  Swift  nas  given  in  his  'History  of  the  Fi  r 
Last  Years  of  Queen  Anne;'  nor  perhaps,  taken  with  t;.i- 
proper  allowanc^i  does  it  convey  a  less  coirect  notion  of  tl  .- 
man. 

The  collection  commonly  called  the  '  Somers  Tract « 
which  has  been  twice  printed,  first  in  1748,  in  \Q  volum.  • 
4to..  secondly,  in  1809  15,  in  13  volumes,  4to.,  under  '.  •* 
superintendence  of  the  late  Sir  Walter  Scoit«  con»i«t>    : 
scarce  pamphlets  selected,  as  tbe  title  intimates,  princ-pi'.; 
ftrom  the  librarj*  of  Lord  Somers.    A  valuable  coneciiuu  •: 
original  letters  and  other  papers  left  bv  bis  lordship  ^  i 
unfortunately  consumed  in  a  fire  which  happened  lo  tiv 
chambers  of  the  honourable  Charles  Yorke,  then  solicitor- 
general,  in  Lincoln's  Inn  Square,  on  the  morninE  of  Saiui  * 
(lay,  the  29th  of  January,  1752.    Mr.  Vorkes  lather,  the 
Lord  Chancellor  Hardwicke,  marrieq  Lord  Sumers's  niece. 
Miss  Margaret  Cocks. 

SOMERSET.  EARL  OF.     [Jambs  I.] 

SOMERSET.  EDWARD  SEYMOUR.  [Edwabd  VI  ■ 

SOMERS EtSUIRE,  an  English  county,  situated  on  tL* 
shore  of  the  Bristol  Channel,  by  which  it  is  bounded  on  tbr 
north  and  north-west  sides.  On  the  north-east  itisboundc* 
by  Gloucestershire,  from  uhich  it  is  in  pai't  separated  b^  ilv 
river  Avon  ;  on  the  ^astbv  Wiltshire  ;  on  the  south-east  ar. ! 
south  by  Dorsetshire,  ana  a  small  detached  part  of  Dcm'P- 
shire;  and  on  tbe  south  west  and  west  by  Devonshire.  I:* 
form  is  irregular ;  the  sreatest  length  is  froD(i  east  by  north  '.< 
west  by  south,  from  tbe  neighbo^rhood  of  Bath  to  Exni-j;^r 
on  the  Devonshire  border,  70  or  71  miles;  thegic^itt^i 
breadth  at  right-a^ngles  to  the  length  is  from  tbe  coa«t  at  U.i 
mouth  of  the  Avon  to  the  Dorsetshire  border  bctwevn 
Milborne  Port  and  Stalbridge,  40  miles.  4  *^^^^ detiilici 
portion  of  the  county  is  entirely  surrounded  bv  porsct^bir<. 
it  lies  between  8 her bor tie  and  Blandfori^.  ^lie  total  sat* 
of  SomcA'setshir^  is  1645  square  pailes:  it  is  the  se\c-i)ih 
English  countv  in  re^pefst  of  size,  i[au^ii^  ^e]tt  bcl-  n» 
Lamashire,  and  next  apova  Hants^ 

The  population  by  the  different  enumerations  of  the  pti- 
sent  century  was  as  follows : — 

Xmx  of  ceuiiit.  Population.  InevQAM  ^cr  o»Bt. 

1801  273,750  '  *— 

1811  303,180  12 

1821  355,314  17 

1831  404,200  13 

The  last  enumeration  gives  246  inhabitants  to  a   squaru 

mile.    In  amount  of  population  it  is  the  eighth  En^I.^l- 

county,  being  below   StaflTordbhire,   but    above  Norfi)U . 

and  in  density  of  ^pulation  the  eleventh,  its  place  bc'i; 

being  between  Nottinghamshire  and  Leicestershire.     Tau:-* 

ton,  which  has  the  best  claim  to  be  regarded  as  tbe  coui.  . 

town,  is  133  or  134  miles  in  a  direct  Tine  west  by  somh    : 

the  general  ^ost-oOice,  London;  or  141  miles  by  the  r«..>: 

through  Basingstoke,  Andover,  ^mesbu^y,  Brutou«  Ca.Mk- 

Cary,  Somerton,  and  Langport. 

Surface,  Coast- line,  and  GeoUygy. — Somersetshire  is  a 
hilly  county ;  but  the  ranges  q^  hius  are  separated  by  luii 
marshy  flats ;  so  that,  hilly  as  it  is,  it  yet  e}(oeedt  rac>»; 
counties  in  the  extent  of  its  fens.  The  nortb*«sstern 
part  is  occunied  by  tbe  eminences  rou^d  Bristol  ar  \ 
Bath,  througn  which  the  Avon  makes  its  way.  Thes« 
eminences  are  irregularly  grouped,  and  extend  along  tLt 
north-eastern  border,  from  Fill  on  the  Avoli  below  Bri&iul 
into  Wiltshire:  many  of  the  valleys  oi^  *  combes*  «hch 
separate  the  hills  are  drained  by  small  ^treams  whu  h 
flow  into  the  Avon.  X^e  principd  he^hts  in  i1i.a 
part  of  the  county  are,  Falkland  Knoll  near  Xufloti  S:. 
Philip,  between  Bath  and  Frome;' Lansduyrn  (813  fcvt 
high),  and  CUverton,  Combe,  and  Odd  do«:ns,  near  Bati. ; 
Dundry  hill  (790  ieet  high);  Mays  knoll,  Cadbury,  Sic&a. 
and  North  bills,  which  are  summits  of  Broadfiekl  duwu, 
south  of  Bristol ;  and  Lei^h  down,  west  of  that  city. 

Tbe  summits  of  the  hills  in  the  immediate  neighbour- 
hood of  Bath  are  of  the  oolitic  formations.  The  ^i\*i 
oolite,  the  most  important  of  these,  which  furnishes  iUt 
fine-grained  freestone  commonly  known  as  Bath  sIoii«l 
baa  ft  thickness  probably  of  130  to  150  &eU     Hsft^rt 
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or  WiUVneck  (127C  feetX  CotheUton  lodge  (1060  feet),  and 
Buncombe  hill.  The  length  of  the  Quantoek  hills  is  about 
14  miles.  Their  greatest  breadth  is  about  5  or  6  miles,  or, 
including  the  hills  which  are  thrown  off  from  the  principal 
range  toward  the  bank  of  the  Parrel,  about  9  or  lO  miles. 
Limestone  is  procured  in  the  hills,  and  gypsum  in  the  new 
red  marl  formation  of  the  adjacent  coast,  near  Watchet. 
Some  veins  of  copper  have  been  found  and  worked,  but  with 
little  advantage. 

The  greater  part  of  the  county  west  from  the  narrow  tract 
of  new  red  sandstone  which  separates  the  Quantoek  hills 
from  the  principal  district  of  the  slate  rocks,  is  occupied  by 
an  irregular  hilly  district,  forming  part  of  the  wild  moor- 
lands of  Exmoor  forest,  extending  into  the  two  counties  of 
Devon  and  Somerset.  This  hilly  district  is  bounded  on  the 
south  by  the  valley  of  the  Tone,  and  on  the  north  by  the 
Bristol  Channel.  It  is  occupied  by  the  slate  rooks  of  the 
Devonian  range ;  but  in  some  of  the  vallevs  near  the  coast 
these  are  covered  by  the  rocks  of  the  new  red  sandstone 
group.  The  principal  eminences  are— Oare  hill,  Porlock 
hill.  North  hill  (824  feet),  Grabbist  hill  (906  feet),  Croydon 
hill,  and  Old  Cleeve  hill,  near  the  coast;  and  Ox- Head 
hill.  Dure  down,  Ashcombe  hili.  Span  head.  Shear  down. 
Black  Barrow  down,  Lucott  hill,  Dunkerry  beacon  (1668 
feet),  Winsford  hill,  Exton  hill,  Lype  hill,  and  Brandon  hill 
(1210  feet)  more  inland.  Slate  is  quarried  in  these  hills 
near  Wiveliscombe. 

The  measurements  of  heights  give^  above  are  from  the 
Ordnance  Survey,  except  Duucebury,  North  hill,  and  Grab- 
bist hill,  which  are  given  by  Mr.  Leonard  Horner,  and 
Brandon  hill,  which  is  given  by  Mr.  S.  Woods.  The  latter 
gentleman  has  estimated  North  Hill  at  1000  feet,  and  Dun- 
kerry Beacon  at  1784  feet. 

There  are  mineral  springs  at  Batb,  Glastonbury,  Alford, 
near  Castle  Cary,  and  Queen  Camel,  near  Ilchester.  Most, 
if  not  all  of  these,  are  found  in  a  stratum  of  marl  between 
the  lower  oolite  and  the  lias  formations.  Others  are  enume- 
rated by  Collinson,  in  his  History  uf  Somersetshire. 

The  coast  from  the  mouth  of  the  Avon  (which  separates 
Gloucestershire  from  Somersetshire)  runs  about  15  or  16 
miles  south-west  to  Sand  Point.  For  about  2  miles  from 
the  mouth  of  the  Avon,  it  is  low  and  marshy,  but  at  Portis- 
head  point,  near  the  village  of  Portsihead,  the  coast  rises, 
and  low  cliib  skirt  the  shore,  with  one  or  two  slight  inter- 
vals, for  7  miles  to  the  quiet  watering-place  of  Clevedon. 
Between  Portishead  and  Clevedon  is  a  continuous  range  of 
hills,  formed  by  an  outlying  mass  of  mountain  limestone 
and  old  red-sandstone,  separated  fi'om  Leigh  down  by  a  low 
marshy  valley ;  the  cliffs  are  formed  on  the  side  of  these 
hills.  For  nearly  5  miles  beyond  Clevedon  the  shore  is 
lined  with  the  marshes  through  which  the  Yow  or  Yeo 
and  some  other  small  streams  flow  iiito  the  sea ;  but  between 
St  Thomas's  head  and  Sand  point  is  a  range  of  clifis  of 
about  a  mile  in  length,  worn  in  the  face  of  a  mountain- 
limestone  hill.  From  Sand  point  the  const  runs  south- 
ward to  Brean  down,  a  hill  of  mountain  limestone,  precipi- 
tous on  every  side,  and  surrounded  by  the  sea  except  just 
at  its  eastern  end,  where  a  marshy  flat  connects  it  with  the 
mainland.  Between-  Sand  point  and  Brean  down,  which 
are  distant  nearly  5  miles  in  a  straight  line,  the  coast  forms 
two  bays.  Sand  bay  and  Uphill  bay,  separated  by  the  in- 
tervening cliffs  of  Anchor  head.  This  headland  is  the 
extremity  of  Worle  hill,  one  of  the  Mendips,  composed  of 
mountain-limestone,  on  the  sides  of  which  the  roagnesian 
or  conglomerate  limestone  rests,  and  upon  this  the  lias. 
The  two  bays  are  filled  with  sand,  dry  at  low- water ;  on 
Uphill  bay,  just  at  the  foot  of  Anchor  head,  is  the  little 
watering-place  of  Weston-super-Mare. 

Between  Brean  down  and  Little  Stoke  point,  which  is  dis- 
tant from  Brean  down  10  miles  in  a  direct  line  south-west, 
ia  the  bay  usually  called  Bridgewater  bay,  although  the 
lown  of  Bridgewater  lies  some  miles  up  the  Parret  inland. 
The  coast  from  Brean  down  runs  about  7  miles  almost  in  a 
liiect  line  due  south  tu  the  sstuarv  of  the  Parret,  forming 
one  side  of  the  bay,  and  then  gradually  turning  westward 
runs  about  7  or  8  miles  in  an  irregular  line  to  Little  Stoke 
point  The  greater  part  of  the  shore  of  the  bay  is  formed 
by  sand  hills,  bounding  the  marshes  which  extend  between 
the  Mendip  hills  and  the  lower  offsets  of  the  Quantoek 
rsnge.  Polden  hills  and  the  detached  knolls  which  rise 
out  of  this  flat  do  not,  any  of  them,  reach  the  shore.  This 
flat  district  appears  to  have  been  once  covered  by  the  sea, 
but  not  within  the  period  of  authentic  history.   Toward  the 


western  extremity  of  the  bay,  between  GaUford  snd  LittW 
Stoke  point,  the  coast  is  higher,  and  is  lined  for  th«  last 
3  miles  of  its  extent  by  lias  cUffs ;  where  the  lower  Quan- 
toek hills  abut  on  the  sea,  at  Little  Stoke  point,  the  cliffs 
are  interrupted  by  a  very  narrow  interval  of  manh  land, 
through  which  a  small  stream  flows  into  the  sea. 

From  the  extremity  of  Bridgewater  bay  the  ooast  mtis 
westward  25  miles  to  the  boundary  of  the  county.  For  the 
first  9  miles,  to  the  little  watering-place  of  Blue  Anchor,  it 
continues  to  be  lined  by  the  lias  cliffs  of  the  Quaoloric 
range,  with  one  or  two  trifling  interruptions.  These  rliff« 
sometimes  rise  to  the  height  of  100  feet  (Conybeare  and 
Phillips)  or  even  200  feet  (Collinson,  Hist,  of  Somerset.) 
From  Blue  Anchor  to  Minehead,  about  4  miles,  the  coa^t, 
which  forms  a  shallow  bay,  is  lined  with  marshes ;  at  t'  c 
back  of  which,  about  a  mile  inland,  Grabbist  bill  rif«i. 
From  Minehead  to  Bossington  point,^  5  miles,  are  Mt> 
clifls,  formed  in  the  face  of  the  slate  rocks  of  North  bill 
At  Bossington  point  the  cliffs  cease,  and  the  eastern  side  «if 
the  shallow  bay  of  Porlock,  which  is  5  miles  betwe^m  iis 
extremities,  is  formed  by  a  low  shore:  but  the  cliffs  n?- 
appear  on  the  western  side  of  the  bay,  and  continue  nearly 
to  the  boundary  of  the  county:  these  Inst  cliffs  ate  formed  m 
the  slate-rocks  of  Care  and  Porlock  hills.  The  coast  is  hoed* 
with  very  little  interruption,  by  sands,  but,  excepting  in 
Sand  bay.  Uphill  bay,  and  Bridgewater  bay,  they  have  little 
breadth.  These  three  bays  are  filled  up  with  sand,  dry  st 
low-water,  except  in  the  channel  of  the  Parret:  the  sands 
in  Bridgewater  Bay  have  in  one  part  a  breadth  of  three 
miles.  .The  only  islands  are  Stert  island  and  Fenning^s 
island,  in  the  marshes  at  the  mouth  of  the  Parrot;  aivl 
Flat  Holm  (magnesian  or  conglomerate  limestone)  and 
Sleep  Holm  (mountain  limestone)  in  the  midst  of  ti>« 
Bristol  Channel.  These  two  islands  are  both  girt  with 
cliffs:  there  is  a  lighthouse  on  Flat  Holm  opposite  Brean 
down.  The  only  harbours  of  any  importance  are  formed 
by  the  rivers  Avon  and  Parret.  The  roadstead  of  Kin;:'* 
Road  is  at  the  mouth  of  the  Avon.  Some  shipping  tnde  u 
carried  on  from  the  towns  of  Porlock,  Miuebsad,  and 
Watchet 

Hydrography,  Commumeatirms,  <f<:.— The  general  direc- 
tion of  the  rivers  is  to  the  north-iiLest :  the  only  matenal 
exception  is  in  the  case  of  the  Tone  and  the  upper  pan  oi 
the  Bristol  Avon.  The  larger  rivers  (except  the  Tone  I  nse 
in  the  adjacent  counties,  and  pass  through  the  depressiviu 
which  break  the  continuity  of  the  border  hills. 

The  Avon,  distinguished  from  the  Warwickshire  river  to 
called,  by  the  title  of  the  Lower  Avon,  rises  in  Gloucester- 
shire, on  the  eastern  slope  of  the  Cotswold  hilU,  and  flows 
through  Wiltshire  by  Malmsbury,  Chippenham,  Melksham, 
and  Bradford ;  below  which  it  reaches  Somersetshire,  and  has 
a  farther  course,  on  or  within  the  border  of  the  connty,  of 
31  miles  into  the  Bristol  Channel  or  »stuary  of  the  Severn 
at  King's  Road.  Its  course  to  the  border  of  the  county  is 
for  the  most  part  southi^rd ;  but  after  that  it  flowa  north- 
west by  Bath,  having  a  winding  course  between  the  oolite 
and  mountain  limestone  hills  of  the  north-eastern  border. 
It  is  navigable  up  to  Bath  (where  the  Kennet  and  Avon 
canal  locks  into  it)  for  barges,  and  to  Bristol  for  sea-borne 
vessels,  the  largest  class  of  which,  owing  to  the  great  tm 
of  the  tide,  reach  the  quays  of  the  town  without  any  diffi- 
culty, though  it  is  8  tniles,  following  the  winding  of  the 
channel,  above  its  mouth.  At  the  mouth  uf  the  Avon  the 
spring  tides  usually  rise  40  feet,  and  have  been  known  to 
rise  SO  feet. 

The  Avon  receives  the  Frome,  the  Midford  brook,  above 
Bath,  and  the  Chew  at  Keynsham.  The  Frome  nses  not 
far  from  Bruton,  flows  northward  past  the  town  of  Frome^ 
and  joins  the  Avon  between  Bradford  and  Bath :  ita  eour«e 
(of  about  20  miles)  ia  vithin  or  upon  the  border  of  Smdct- 
setshire. 

The  Avon  is  connected  with  the  Thames  by  the  Kennet 
and  Avon  canal,  of  which  a  portion  is  in  this  county ;  it  en- 
ters by  the  Dundas  aqueduct  over  the  Avon,  and  then  fol- 
lows the  valley  of  that  river  to  Bath.  The  SomerseUhir^ 
coal  canal  is  cut  from  the  ooal-works  near  Paulton  into  the 
Kennet  and  Avon  canal  on  the  border  of  the  county  :  it  u 
9i  miles  long.  Connected  with  this  canal  is  a  railway  from 
the  adjacent  coal-works  at  Radstock.  Acts  were  obtained 
some  years  since  for  a  canal  to  connect  the  Dorsetshire 
Stour  at  Blandford  Forum  with  the  Avon :  it  waa  to  follow 
the  valley  of  the  Frome,  but  was  never  executed. 

The  Yow  or  Yeo  rises  at  Compton  Martin  on  the  northern 
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Many  hog9  are  fatted,  and  very  good  baoon  is  cured ;  the 
breed  uf  pigs  is  like  the  Hampshire  and  Berkiihire,  which 
have  of  late  years  been  improved  by  crosses  with  the 
Essex  and  Neapolitan  breeds.  Greater  attention  is  paid  to 
the  breed  of  pigs  than  formerly. 

The  form  horses  are  generally  strong  and  active;  and 
although  some  heavy  waggons  and  uld-iashioned  ploughs 
are  atili  met  with,  light  carts  and  ploughs  begin  to  be  a p* 

Sreciated  and  gradually  supersede  the  old  implements^ 
lomeriiet  is  decidedly  improving  in  its  agriculture,  and 
keeps  pace  with  the  proj^ress  which  is  visible  throughout 
the  whole  kingdom.  There  are  many  important  fairs  in 
the  county.    The  principal  are :— • 

Ashbritile,  Feb.  25,  Oct.  15;  Ashcott,  Jan.  9;  Ashill, 
Easter  Wed.,  Sept.  1*i;  Axbridge,  Feb.  5,  Mar.  25,  June 
11,  Oct  28;  Backwell,  Sept.  21;  Bagber- West,  May  12; 
Banwell,  Jan.  18,  July  18;  Bath,  Feb.  14,  July  10;  Bine- 
gar,  Whii-Wed.  and  Th. ;  Bishop  Lydeard,  April  5.  SepL 
9 ;  Blagdon,  last  Fri.  in  Aug. ;  Bridgewater,  2nd  Th.  in 
Lent,  June  24,  Oct.  2,  3,  Dec  28 ;  Bristol,  Mar.  1,  Sept.  1  : 
Broadway,  Sept  14;  Brooinfield,  Nov.  13;   Bruton,  Apiril 

23,  Sept  17 ;  Auckland,  Oct  10 ;  Buckland  St  Mary,  Sept. 
21,  22;  Biir^iham,  Trinily-Mon. ;  Castle  Gary.  Tu.  after 
P&lm  Sun.,  May  1,  Whit-Tu.;  Chard,  1st  Wed.  in  May.  Aug., 
and  Nov. ;  Cheddar,  May  4,  Oct  29 ;  Chesilborougn,  last 
Th.  in  Oct.;  Cockhill,  Jan.  8  ;  Coombe  St  Nicholas,  June 
19,  1st  Wed.  after  Dec.  10 ;  Congresbury,  Sept  14;  Crew- 
kerne,  SepU  4;  Crowcombe,  1st  Fri.  in  May,  Mon.  after 
Aug.  1,  Oct  31 ;  Curryrivel,  last  Wed.  in  Feb.,  HrstMon. 
after  lAmmas-duy ;  Decuroan's,  SU,  Aug.  24,  Sept  17 ;  Dul- 
verton,  July  10,  Nov.  8;  Dundry,  Sept  12;  Dunster,  Mon. 
in  Whitsun-week;  Draycot  Sept  10 ;  East  Brent,  Aug.  28 ; 
Freshford,  Sept  6  ;  Frome,  Feb.  24,  July  22,  Sept  14,  Nov. 
25 ;  Glastonbury,  Wed.  in  Easter  week,  Sept.  19,  Oct  1 1 ; 
Hinton  St  Georee,  April  23;  HoUoway,  May  14;  tlunts- 
field,  June  29 ;  llchester,  Mon.  before  Palm-Sun.,  July  2, 
Aug.  2 ;  llminster,  last  Wed.  in  August ;  Ivelchester,  Mon.- 
fortnight  before  Easter,  July  2,  Aug.  2  ;  Keynsham,  Mar. 

24,  Aug.  15;  Kilmingion,  Aue.  29  ;  Kingsbrompton,  Wed. 
before  HolyTh.,  Th.  ee*nnight  after  Oct.  10;  Langport, 
Man.  before  Lent,  2nd  Wed.  in  Aug.,  2nd  Mon.  in  Sept, 
last  Mon.  in  Nov.;  Langridge,  Aug.  2 ;  Lansdown,  Aug.  10 ; 
Liffbrd  Green,  HolyTh.,  Aug.  12;  Limpsham,  April  25; 
Lyng,  last  Mon.  in  Aug. ;  Martok,  Tu.  before  Whit-Sun., 
Aug.  10,  Sept  15;  Martock,  2nd  Th.  iii  Oct;  Milborne 
Port,  June  5,  Oct.  28 ;  Mells,  Mon.  after  Trinity,  Sept  29 ; 
Midsummer  Norton,  April  85 ;  Milverton,  Easter-Tu.,  July 

25,  Oct  10 ;  Minehead,  Wed.  in  Whitsun-week ;  Moorlinch, 
Aug.  20;  Montacute,  May  9,  Sept  27;  North  Curry.  1st 
Tu.  in  Sept ;  North  Petherton,  May  I,  Nov.  7 ;  Nunny,  Nov. 
1 1 ;  Otlerford,  Nov.  28 ;  Pensford,  May  6,  Nov.  8  ;  Pether- 
ton, July  6 ;  Phillips  Norton,  Mar.  21,  27,  May  1,  Aug.  29; 
Pilton  (near  Shepton  Mallet),  lat  Mon.  after  Sept  10 ;  Pdrt- 
lock,  Th.  before  May  12,  October  9,  Nov.  12;  Portbury, 
Whit-Mon.;  Preddy.  Aug.  21,  22;  Queen  Camel,  Trinity 
Th.,  Oct  25 ;  Redlyach,  June  29  ;  Road,  Mon.  after  Aug. 
29;  Kuishtou,  WhitMon. ;  Samford  Arundel,  Wed.  before 
Easter,  3rd  Tu.  in  Sept ;  Shepton  Mallet  Fr.  after  Whit- 
Mon., Aug.  8  ;  Snowdon,  Whit-Th.;  Somerton,  Tu.  in  Pas- 
sion-weekT  3rd,  6th,  9th,  und  12th  Tu.  after.  Sept  30.  Nov. 
8 ;  South  Brent  Oct  10  ;  South  Petherton,  July  6 ;  Stavor- 
dale,  Aug.  5  ;  Sioford,  June  1 1,  Sept  28 ;  Stogursey,  May 
2,  Sept  12;  Stogumber,  May  6,  Aug.  1 ;  Stoke-under-Ham- 
den,  April  25  ;  Stowey,  Sept  18 ;  Stuckleb ridge,  Fr.  before 
HolvTh.,  Wed.  after  Oct  17 ;  Taunton,  June  17,  July  7,  8, 
9;  Ubley,  Oct  4;  Watchet  Nov.  17,  Aug.  23;  Wedmore, 
Aug.  2 ;  Wellington.  Th.  se*nnight  befoie  Ea.ster,  Holy  Th. ; 
Wellow,  May  20,  Oct  17  ;  Wells,  Jan.  3.  May  14,  July  6, 
Oct  25,  Nov.  30  ;  West  Pennard,  1st  Mon.  in  Aug. ;  Wes- 
ton Zoyland,  Sept.  10 ;  While  Down,  Whit-Mon.  and  Tu. ; 
Willilon.Triiiity-Mon. ;  Winranion.Easter-Tu.  and  Michael- 
mas-day;  Winsham.  Whit- Wed.;  Wiveliscombe,  last  Tu. 
in  Feb.,  May  12,  Sept  25,  last  Sat  in  April;  Woolaving- 
ton,  Oct  18;  Wootton  Courtney,  Sept  19;  Yarlmgton, 
Aug.  26 ;.  Yeovil,  June  28,  Nov.  P. 

Divinons,  Totau,  <^c. — The  county  of  Somerset  is 
divided,  according  to  Collinson  {Hut,  qf  Somersetshire), 
into  forty  hundreds  and  seven  liberties;  but  in  the  Popu- 
laiiun  Returns  (1831)  two  of  the  hundreds  are  united  with 
others,  and  two  of  the  *  liberties*  are  given  as  hundreds; 
thuH  keeping  the  number  of  hundreds  forty.  The  remain- 
ing liber  lies  are  not  uolioe<l.  The  towns  of  Bath,  Ta  union, 
and  fihdgewater,  which  are  given  separately  in  the  Popula- 


tion Returns,  we  have  included  in  the  hundreds  in  vhich 
they  are  respectively  situated. 

Nbbm  of  HttDdlcd.  SitaatiM.      Ar<«  ia  Vnm  it> 

Aem.  istl. 

Abdick  Ahd  Bulstone .    .  Central  38,070  n,2TI 

Andersflerld Central  10,950  2,764 

Bath*  Forum     (including 

the  City  of  Bath)    .    .      N.E.  16,530  59,172 

Bempstoiie N.W.  24,530  7,32S 

Brent  with  Wrington .    •{  ^j'^JJ     IWIO        4.82« 

Bl'Uton E.  14,250  4.490 

Cannington N.W.  25,480  5.6^5 

Carharapton W.  60,350  8.1'>2 

Catsash Central  25,340  7,51/; 

Chew  and  Chewton    .    .  Central  46.700  17,932 

Crewkerhe 6.  13,260  6,847 

Curry  (North)    ....  Central  12,940  4.211 

FVorte E.  32,900  I9.8•^4 

Olaston-twelve-hides  .  .  Central  24,610  $»36e 
Hampton  and  Claverton 

(liberty  or  hundred)  .  N.S.  2,610  5^7 
HartcliiTe  with  Bedmiti- 

ster N.  19,440  17,047 

Horethorne S.E.  S6,37d  7,66J 

Houndsborough,  Berwick, 

and  Coker      ....  8.  18,890  6.161 

Huntspill  and  Puritoh    .  N.W.  6,800  2.012 

Keynsham N.  24,520  9.0J9 

Kilmersdon Centhil  15,400  6.629 

Martock Cetitral  6,930  2,S4! 

Mells  and  Leigh  (libehy 

or  hundred)    ....  CentrAl  4,720  1.899 

Milverton ,  S.W.  15.250  4.634 

Norton  Ferris    ....  E.  18,730  5,0^2 
Petherton    (North),    in- 
cluding Bridgewater    .  Central  26,730  13.697 
Petherton  (Soiith) .    .     .  S.  14,680  6.267 

Pitney Central  3,690  1.923 

Portbury N.  23,980  9,33.1 

Somerton Central  25,450  9,452 

Stone S.B.  10,720  7,43J 

Taunton  and  Taunton 
Dean,  itlcluding  the  bo- 
rough of  Taunton   .    .  Central  43,240  S2,427 

TintinhuU Central  7.450  4.492 

Wellow N.E.  21,^00  8,974 

Wells-Forum Central  30,090  11.420 

Whitestone,  or  Whttstone  Central  33,150  12,412 

Whitley Ontral  49,640  12.794 

WillttonandFrbemantiera  W.  114,870  ]4,7ir 

Wintersloke {  Centrd     ^^*^^^      ^''^^^ 

1,028,090     402.776 
Militia  under  training        .    •  1,424 

404,200 

Liberties,  enumerated  by  Collintofu 

Hampton  and  Claverton. 

Mells  and  Leigh. — These  are  enumerated  above  as  bu  :• 
dreds. 

Easton  and  Amrill,  included  in  Bath-Forum  hundred. 

Hinton  and  Norton,  included  in  Wellow  hundnsd. 

East  Cranmore,  included  in  Frome  and  Wells  Forum 
hundreds. 

Hill-House,  included  in  Frome  hundred. 

Wiiham  Friary,  included  in  Frome  hundred. 

Somersetshire  contains  the  cities  of  Bath  and  Welts,  an  1 
a  |)art  of  the  city  of  Bristol ;  the  parliamentary  boroughs  of 
Taunton.  Bridgewatei*,  and  Frutne;  the  municipal  (but  uvi 
pailiamentary)  boroukchs  of  Axbridge,  Chard,  Glastonburv. 
llchester,  Langport,  Miiborne  Port,  and  Yeovil ;  and  the 
market-towns  uf  Bruton.  Castle  Cary,  Crewkerne,  Dul\«r- 
ton,  Dunster,  llminster,  Milverton,  Minehead.  South  PeitK-- 
ton,  Stiepton  Mallet,  Somerton,  Watchet,  Wellington.  Win- 
canton,  and  Wiveliiicombe.  To  these  may  be  ad  led,  ss 
places  of  Aome  consffquence,  Bedminster,  fiackwcU,  BrtNtin>:- 
ton.  Lung  Ashton,  Nailsua.  Clevedon,  Pdl.  and  Keui^diiiTi, 
all  near  Bristol;  Baih^^ick,  Lyncurab  and  Widcomb.  Hath- 
Eaiton,  Weston,  and Twiverton,  all  near  Bath;  Beckingt'M 
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is  m  stone  bridge  of  five  arches.  The  bills  roand  a;ie  ricbW  ^ 
wooded.  Tbe  town  coiui^U  of  two  well-paTed  streets,  with 
channels  of  wsser  running  through  them :  the  booses  are 
mostly  well  builL  The  church  is  an  antient  buildins:,  com- 
prising nave,  chancel*  and  two  side  aisles,  with  an  embattled 
tower,  60  feet  hi$(h,  at  the  west  end.  There  is  an  Indepen- 
dent meetinis-house. 

The  parish  has  an  area  of  7760  acres,  and  had,  in  1831,  a 
population  of  1*285.  The  silk  manufacture  is  carried  on  on 
a  small  scale.  The  market  is  on  Fnday,  and  there  are  two 
yearly  (airs. 

The  living  is  a  vicarage,  in  tbe  archdeaconry  of  Taunton, 
in  the  diocese  of  Bath  and  Wells,  of  the  clear  yearly  value 
of  322/.,  with  a  glebe-bouie. 

There  were  in  the  parish,  in  1  &33,  five  infant  or  dame 
schools,  with  37  boys  and  49  girU ;  two  day-schools  (one 
enflowed)  and  one  boarding-scbo<>U  with  69  boys  and  about 
30  girls;  and  two  Sunday-srhooi<(,  with  about  124  children. 

Dunster  is  in  tbe  hundred  of  Carbamptdti.  165  miles  west 
by  south  from  London  through  Fromeaod  Brid;;pwater,and 
21  miles  west- north -west  of  Taunton.  The  West  Ssxon 
kings  had  a  fortress  here  during  the  period  of  the  Heptarchy. 
It  was  called  Torre  (tower),  by  which  name  it  appears  in 
*  Domesday,'  where  the  manor  is  said  to  belong  to  William 
de  Moion  (or  Mohun).  who  bad  his  castle  here.  This  castle 
afterwards  obtained  the  name  of  Dones-torre  (tower  on  tbe 
d'>wns),  now  Dan^ter.  Tlie  De  Mohuns  supported  the 
empress  ^laud  against  Stephen.  In  the  reign  of  Edward 
III.  the  castle  passed  by  sale,  on  the  failure  of  the  m;tle  line 
of  the  De  Mohuns,  to  tbe  Luttrell  family,  by  which  it  is 
snil  held«  It  was  a  military  po»t  of  tiie  Royalists  in  the 
c*ivil  war  of  Charles  L,  and  was  afterwards  the  place  of  con- 
finement of  Prynne.  Dunster  sent  members  to  parlia- 
ment as  early  as  tbe  time  of  Edwud  III.,  and  was  in  later 
times  united  in  the  exercise  of  tbe  franchise  with  the  adja- 
cent borough  of  Minehead,  until  its  disfranchi.-ement  by  the 
Reform  Act.  There  was  a  Benedictine  priory  here,  founded 
by  the  De  Mohuns,  a  cell  of  tbe  abbey  of  St.  Peter  at  Bath : 
its  yearly  revenue  at  the  suppression  was  37/.  44.  fid. 

The  town  stands  at  the  eastern  foot  of  Grabbist  Hill,  at 
the  end  of  a  narrow  valley  which  here  opens  upon  tbe  Bris- 
tol Channel,  the  shore  of  which  is  a  mile  north-east  of  the 
town.  A  small  stream  which  drains  the  valley  runs  near 
the  town,  and  is  crossed  by  a  stone  bridge  of  three  arches. 
There  are  two  principal  streets,  at  the  southern  end  of  one 
of  which  is  the  castle,  a  building  of  the  Elizabethan  period 
and  style,  having  behind  it  a  richly  wooded  park,  command- 
ing a  beautiful  and  extensive  pro^pecL  I'be  church  is  a 
fine  spacious  building  of  perpendicular  architecture,  built 
in  the  reign  of  Henry  VII.  It  consists  of  a  nave,  chancel, 
and  aisles,  west  of  the  central  tower,  and  a  disused  portion 
east  of  it.  Before  the  suppression  of  the  prior)'  («hich  was 
adjacent  to  the  church,  and  of  which  s^^me  remains  still 
exist),  in  consequence  of  a  dispute  between  the  parishioners 
and  the  monks,  tbe  eastern  part  of  the  church  was  separated 
for  the  use  of  the  monks,  since  whose  time  it  has  been  neg- 
lected: it  contains  several  monuments  of  the  De  Mohuns 
and  Luttrells.  There  is  an  old  market  house  in  the 
town. 

The  parish  of  Dunster  contains  2500  acres:  the  popula- 
tion, in  1831,  was  963.  The  market  is  on  Friday,  and  there 
is  one  yearly  fair. 

The  living  is  a  perpetual  curacy,  in  the  archdeaconry  of 
Taunton,  in  the  diocese  of  Bath  and  WeUs,  of  the  clear  yearly 
value  of  130/. 

There  were  in  the  parish,  in  1833,  an  endowed  day-school,  { 
with  30  children  of  both  sexes ;  another  day-school  wiih  i  1 
boys  and   17  girls:    and  one  day  and  Sunday  school,  sup- 
ported by  contributions,  for  30  girls. 

Glastonbury  is  in  the  hundred  of  Glast  on -twelve-hides,  1 27 
miles  west  by  south  from  London  by  Amesbury,  Frome,  and 
Shepton  Mallet,  and  22  m  iles  east- north-ea»t  from  Taunt  on. 
Tbe  eminence  on  «hich  tbe  town  stands  is  nearly  insulated 
br  the  surrounding  mar&hv  flats,  and  was  called  by  the 
Britons  •  Ynswur^n,*  or  •  Ynys-wyiryn,  the  glassy  inland,* 
afterwards  '  Avalon;*  tbe  meanins;  of  the  latter  name  is 
disputed,  as  we.l  a*  the  reatuu  for  abich  the  former  was 
given.  Monkish  legend*  ascribed  the  foundation  of  a 
Cbrutian  church  on  ibi»  spot,  said  to  be  the  first  in 
E  .g'ani,  to  J^^^eph  of  Ar.ru»ib*ra,  the  supposed  aposile  of 
the  British  I-iaryi»;  ar.d  a  ».p^ies  of  thorn,  sUU  existing  in 
tbe  neiyr\i\jjurtu>4,  «h*^b  blvs»oms  in  tbe  winter,  was  long 
believed  to  have  sprung  from  bis  fralking-ttalT  which  he 


stuck  in  tbe  earth.  A  mooasSerr  or  abbey  was  eerimmiy 
established  here  at  an  early  penod,  to  the  ^recsncts  of 
which  tbe  semi-fabalons  Bntisb  chieftam  Artbar  was  said 
to  be  buned.  A  leaden  cross,  bearing  the  foUowinf^  Latin 
inscription,  *  Hie  jacet  aepultiis  iodiiiis  rex  Axthurtu  id 
insula  Av^lonia,  was  fbuod  oodcr  a  stone  eeven  feci 
beneath  the  surface ;  and  nine  feet  below  this  an  oaken 
coffin,  inclosing  dust  and  bones,  was  discovered.  Of  tt*i« 
discovery,  which  took  place  in  the  time  of  Henry  11.,  and  it 
recorded  by  Gi  raid  us  Cambrensift,  who  was  an  eye-witue«<i. 
there  can  be  no  doubt,  though  the  geonineneia  of  tbe  re- 
mains has  been  questioned.  Upon  tbe  establishment  of  the 
Saxons,  tbe  spot  obiained  a  new  dest£mation.  Glaestint!b%  i  •.'. 
the  first  part  of  which  appears  to  be  tbe  8axon  euuna.er.t 
for  Its  Bntish  name  *  Wytryn.*  The  nsonastery,  which  t  ^ 
fallen  fhto  decay,  was  rebuilt  wi:h  great  splendour  b>  Ir.v 
king  of  Wcbsex  (about  ad  70^),  and  the  establish in«':/ 
ennched  by  the  liberality  of  sueeeftSiTe  pnnres,  flour««l.<*: 
till  the  period  of  the  Dani«>h  incursions,  onder  £thelred  I.  e  n.) 
Alfred  the  Great,  the  We»t  Saxn  pnncea.  Under  the 
abbacy  of  tbe  famous  Dunstan  [I>r!tfTS!r.  Ssiiit],  aiid  l>> 
the  munificence  of  the  Anirlo-Saxjo  kings  Edmund  1.  at. 'I 
Edgar,  it  refined  its  former  prosperity,  and  was  conforrii*.*] 
to  tlie  rule  of  tbe  Benedict.neiw  At  the  Cooqucsl,  tbe  ah:  ut 
of  Glastonbury  was  a  personage  of  importance  in  tbe  Angl  ^ 
Saxon  Slate:  but  the  jealous)  ol  W.l.jam,  who  deposed  i:.*; 
abbot  and  substituted  a  Norman  in  his  room,  and  stri) ;  k'\ 
tbe  abbey  of  many  of  its  lands,  depteued  tbe  establtshcnt:^: 
for  awhile;  but  it  was  restored  by  tbe  cuefnlness  and  ..<• 
fluence  of  subsequent  abbots.  Tbe  buildings  were  in  gn.£* 
part  rebuilt  in  the  re-.^ns  of  Stephen  and  Henry  II.,  aii  '* 
were  subsequently  repaired  or  eiilarged.  It  became  s^.l 
after  this  time  a  mitred  abbey,  and  was  for  a  short  pen<*i 
annexed  to  the  bishopric  of 'i^'ells.  which  was  during  t!  • 
interval  called  tbe  bi»bopic  of  Glastonbury.  At  the  *.;.. 
of  tbe  suppres-^ion.  Ricnard  Wj:;:i:  g,  the  abbot,  who  re>»*;« 
the  measures  of  Henry  Vlll.,  vsa,  upon  a  charge  of  e: 
bezzliiig  tbe  conveiituai  plate,  tned,  and  banged  on  tbe  a<<- 
jacent  eminence  of  tbe  Tor  H..I.  aJ>.  1539.  Tl«  >c;»..* 
revenue  at  the  dissolui:.>n  was  35ii&/.  I3«.  4fl  grcK^v  /r 
33 11/.  7«.  4\d.  clear.  Some  idea  of  the  extent  and  ma;:Ti  £- 
cence  of  tbe  abhey  may  be  formed  from  the  staten.^:.* 
given  in  Dugdale's'^Mosa&ticon*  ;last  edition)  of  the  abb^  '• 
munificence,  and  from  an  encmeration,  at  tbe  time  of  i  ir 
suppression,  of  nearly  eighty  apartments,  offit-ea.  &,c.  r  ii 
tained  in  the  precincts,  which  mcluded  a  space  of  60  am  > 
The  reputation  of  Glastonbury  for  sanctity  did  not  cea>«  »: 
the  Reformation.  As  laie  as  ajx  1 750  and  1751,  a  number  .f 
invahds,  to  the  number  m  one  month  (May,  1761)  of  ti*:i 
thousand,  flocked  to  Glastonbuiy  in  conseqtience  if  tlie 
account  of  a  wonderfuL  not  to  say  miraculous,  cure  wrou.:^.. 
by  drinking  the  water  of  a  spring  near  the  town.  We  ai.* 
not  told  how  long  the  delusion  la>ted. 

Tbe  lawn  oun»i»ts  of  seteral  streets:  four  of  these  it)c!o« 
a  quadrangular  space,  in  which  the  ruins  of  the  abbc\  4  o 
comprehended;    and  from  the  comers  of  this  quadrat:^  '. 
other  streets  extend.    Tbe  houses  are  generally  loi»,  a..i 
many  of  them  have  been  built  with  the  stones  taken  it  .: 
the  ruins  of  tbe  abbey.    The  remains  of  this  apleiid  d  si  i  u'- 
ture  consist  of  &ume  fragments  of  the  church,  tbe  cbaptl  .: 
St.  Jo»eph  of  Anmathea,  and  what  is  railed  the  abbi*.'i 
kitchen.    The  rums  of  the  church,  which  was  rrucifvcrc. 
comprehend  two  of  the  pillars  which  supported  the  ceu'..t 
tower,  some  portions  of  the  walls  of  tbe  choir,  and  a  fr.i.;- 
me nt  of  tbe  wall  of  the  nave.    The  architecture  belong*  t  •  • 
the  period  of  transition  from  the  Norman  to  Early  English, 
with  some  portions  of  later  date.    Tbe  whole  length  ot  ih<- 
church  was  38t)  feel,  the  breadth  of  the  choir  and  lU  at>  «.« 
70.     St.  Joseph^s  chapel  is  in  better  pieserration  than  tl  c 
church,  at  tbe  west  end  of  which  it  is  placed,  and  with  wh.*  l 
it  communicates  by  an  ante-cljapel,  of  somewhat  later  dale : 
both  however  belung  to  the  same  transition  period  as  ih< 
church,  but  are  of  a  more  enriched  character:  the  length  •  f 
the  chapel  and  ante-chapel  together  it  1 10  feet,  the  breadt  > 
25  feet.    The  abbot's  kitchen  is  a  small  building,  nquarr  ex- 
ternally, but  octagonal  within :   it  is  in  a  Tery  perfect  sute, 
and  belongs  to  the  late  perpendicular  period.    The  roof  i* 
surmounted  by  a  double  lantern.      Glastonbury   has  t«u 
pansh  churchflft,  St  John  and  St.  Benedict,  lx>th  elegant 
structures  in  tbe  perpendicular  style,  with  gtaceful  towtr«; 
and  in  the  town  are  several  buildings  which  were  formi-r!) 
dependencies  of  the  abbev :    the  Geoige  Inn,  one  of  these. 
offers  a  good  specimen  of  late  perpendieidar.  On  a  hiU  near 
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cast  side  of  the  town  is  to  form  part  of  It.  Laogport  ehufoli 
consUu  of  nave,  chancel,  north  and  louth  aiales,  two  ehapeli, 
and  a  vestrv'tootn,  with  a  good  western  tower.  There  in  an 
antient  building  With  an  areliod  gateway  under  whioh  the 
road  to  Yeuril  pastes:  it  is  popularly  called  Hanging 
Chapel,  a  name  which  it  perhapii  owes  to  its  bating  been  a 
place  of  execution  after  Monmouth's  rebellion:  it  is  now 
used  as  a  museum.  There  are  an  Independent  met'ting-^ 
house  and  a  neat  guiM-faall.  On  a  Ifrtdj^e  of  one  arch,  near 
the  middle  of  the  town,  the  Register-otllce,  an  elegant  little 
building,  haa  lately  been  erectefl.  There  is  also  a  public 
reading-room.  The  church  of  Bishop's  Huiah  has  a  fine 
tower  \iith  eight  pinnacles. 

The  parish  of  Langport  has  an  area  of  660  acres;  the 
population  in  1831  was  1245;  to  this  may  be  added  1 780 
acres,  and  574  inhabitants,  for  Bishop's  Hnish:  together 
2440  acres  and  18 Id  inhabitanta.  The  chief  busineas  of  the 
place  is  the  import  of  coal,  iron,  timber,  and  other  articles 
from  London,  Bristol,  and  "Wales,  bv  means  of  the  naviga* 
lion  of  the  Parret,  which  it  now  made  navigable  for  several 
miles  above  lAUgport  bridpe  by  means  of  locks.  The  market 
is  oil  Saturday,  and  there  are  four  yearly  fairs. 

Langport  is  a  lx>rough ;  the  corporate  body  consists  of  a 
portreeve  and  two  bailiffs  chosen  Yearly,  and  nine  other  ea* 
pital  burgesses  :  the  portreeve  ana  recorder  are  magistraten, 
and  petty  sessions  are  held  occasionally,  but  the  borough 
court  of  record  is  disused.  The  corporation  keep  the  bridges 
in  repair.  Langport  sent  members  to  pariiament  in  the 
reign  of  Rd ward  I. 

The  livine  of  Langport  is  a  chapelry,  annexed  to  the 
vioaraj^e  of  Huish  Episcopi ;  their  Joint  clear  yearly  value 
is  210/.,  with  a  glebe-house:  they  constitute  a  peculiar  of 
the  archdeacon  of  Wells. 

Tliere  were  in  the  two  parishes,  in  1 833,  one  infant-school 
with  70  children;  an  endowed  grammar-school  with  30 
boys;  a  national  day  and  Sunday  school  with  80  children  : 
eight  other  day  or  boarding  schools,  with  102  children ;  and 
one  Sunday-school  with  50  boys  and  40  girls. 

Milborne  Port  is  in  the  hundred  of  Uorethorne,  117  or 
118  miles  west-soUth-weat  of  London  by  Salisbury  and 
Shaftesbury,  and  34  miles  east  by  south  of  Taunton  by 
llminster  and  Yeovil.  It  Was  a  borough  and  market-town 
at  the  time  of  the  compilation  of  Domesday,  in  which  it  is 
called  Miteburne  and  Melebume,  and  is  recorded  to  con- 
tain 56  burgesses.  It  sent  members  to  parliament  in  the 
lime  of  Edward  L,  after  which  it  ceased  to  send  them  till 
the  reign  of  Charles  I.,  wheu  it  regained  the  franchise, 
which  it  finally  lost  by  the  Reform  Act. 

The  town  is  pleasantly  situated  in  a  vallev  near  the 
sources  of  the  Yeo:  it  consists  chieflv  of  detached  houses, 
and  is  irregularly  built ;  it  is  small  and  of  mean  appearance. 
The  church  is  a  large  cross  church,  with  a  square  tower : 
there  is  an  antient  town-hall  with  a  curious  Norman  door- 
way, and  there  are  an  Independent  and  a  Wesleyan  meeting- 
bouse. 

The  parish  comprehends  an  area  of  3150  acres,  with  a 
population,  in  1831,  of  2072.  Leather-dressing  and  glove- 
m&king  are  carried  on,  having  replaced  the  manufacture  of 
woollen-cloth,  linen,  and  hosiery,  which  formerly  existed. 
The  market  is  discontinued,  but  there  are  two  yearly  ikirs. 
The  corporation  still  exists,  and  consists  of  nine  proprietors 
of  certain  pieces  of  land  or  burgage  tenements;  two  of 
whom  are  annually  appointed  '  reigning  bailiffs.'  The  bo- 
rough is  not  noticed  either  in  the  Reports  of  the  Commis- 
sioners of  Municipal  Corporations  or  in  the  Municipal 
Reform  Act. 

The  living  Is  a  vicarage,  in  the  archdeaconry  of  Wells,  in 
the  diocese  of  Bath  anS  Wells,  of  the  clear  yearly  value  of 
233/.,  with  a  glebe-house. 

There  were,  in  1833.  five  dame-schools,  with  91  children 
of  both  sexes;  five  other  day-schools,  with  156  children; 
and  three  Sunday-schools,  with  315  children. 

Mdverton  ia  in  the  hundred  of  Milverton.  152  or  153 
miles  west  by  south  of  London,  and  8  miles  west  of  Taunton. 
It  was  a  market-town  at  the  time  of  the  compilation  of 
Domeaday,  and  belonged  then  to  the  king,  but  had  pre- 
viously belonged  to  the  bishop  of  Wells.  The  town  »  plea- 
santly situated  in  a  valley  drained  by  a  feeder  of  the  xone, 
and  aurrounded  by  wooded  hills.  It  consists  principally  of 
three  atreets,  irregularly  laid  out,  ftnd  neither  paved  nor 
lighted.  The  chorch  is  a  spacious  building  of  perpendicular 
character;  thara  ara  maeting-housai  for  Quakers  and  In- 
d^ipcndtntSt 
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The  araa  of  tbetwrisb  is  6400  aisres :  tne  muiaiio 
1881  was  2S33.    The  only  manafaeturo  ia  of  woollen  cl 
formerly  druggets  and  serges  were  made  to  eoiisidtral>i« 
amount  1  stone  is  quarried  in  the  pariahs  Tba  market  is  on 
Friday,  and  there  u  one  yearly  ikir. 

The  living  is  a  vicarage,  united  with  the  obapelry  of 
Langford  Budville,  both  in  the  paeuliar  juriadietion  of  tb<» 
archdeacon  of  Taunton,  of  the  clear  yearly  vstee  of  449/.. 
with  a  glebe-house. 

There  were  in  the  parish,  in  1833.  a  day-school  with  '«» 
boys  and  59  girls,  partly  supported  by  endowment;  ar.i 
eight  other  day-schoois  or  boarding-schools,  with  104  bi'M 
and  79  girls  ;'and  one  Sunday-school  with  187  boys  a:  i 
148  girls. 

Minebead  ia  in  the  hundred  of  Carhampton,  167  ist.c* 
west  by  south  of  London,  and  3d  tnilea  west-nortb-we»t  ^  i 
Taunton.  It  ia  written  in  Domesday  Manheve,  and  «m 
held  by  Willelmus  de  Mou>n.  The  town  was  incorpora  t.<l 
by  Queen  Eliaabotb,  and  returned  two  members  to  pari <s- 
ment,  until  disfranchised  by  the  Reftsrm  Aet.  The  cor- 
poration haa  fallen  into  disuse. 

The  town  oonsists  of  three  parte ;  the  upper  town,  ooro- 
prehending  the  ehureh  and  aome  streets  of  mean  hou>»e^. 
irregularly  laid  out,  on  the  eastern  slope  of  Greenaley  Hi... 
which  risea  to  the  height  of  000  feel,  and  is  cultivated  <  t 
the  land  side  to  the  very  top ;  the  lower  town,  which  u  the 
principal  part,  and  has  some  respectable  streets;  and  the  Quav- 
town  along  the  shore.  T'ld  nburcb  is  large  and  handM>rD''. 
with  an  embattled  tower,  90  feet  high,  at  the  west  end  -  i; 
contains  a  monument  with  an  effigy,  but  with  the  inscnpt .  •: 
obliterated,  auppoaed  to  be  that  of  theantieut  law-vknter 
Henry  de  Bracton ;  there  is  also  an  alabaater  atatue  of  Quvt  • 
Anne.  There  are  a  Baptist  meeting<house  and  an  alrnv 
house.  At  Quay-town  is  a  quay,  faced  with  masonry  at 
with  a  parapet  towards  the  sea :  also  a  eustom-houao. 

The  area  of  the  parish  is  3780  aoras;  the  population  i* 
1831  was  1481.    The  trade  of  the  port  a  centu^  ago  nn.- 
sisted  in  the  import  of  woollen-yam,  rmw«wool,  linens,  ai**. 
hides,  chiefly  from  Ireland ;  and  in  the  export  of  ooala  ^tv\ 
oak-bark  to  Ireland,  and  of  herringa  to  the  Medltenanf  ati 
At  present  only  a  few  vessels  belong  to  the  port,  which  «\- 
port  grain,  malt,  flour,  and  hides  to  Brbtol  and  to  W<i't« 
and  import  groceries  and  iron  from  the  former,  and  r<-. 
and  oulm  from  the  latter.     The  herring  fishery  is  carr  •>•: 
on  along  the  coast    The  market  is  on  Wednesday,  •'• 
there  is  one  yearly  fkir.    Minehead  is  sometimes  re»orN  . 
to  by  invalids  on  account  of  the  mildneaa  of  the  climate. 

The  living  is  a  vicarage,  in  the  archdeaconry  of  Taur.:> 
in  the  diocese  of  Bath  and  Wells,  of  the  elear  yearly  va  ... 
of  200/.,  with  a  glebe-house. 

There  were  in  the  pariah,  in  1833,  aix  day  or  board  .m  j- 
aohoolsi  with  75  boys  and  92  girla ;  and  two  8unday-«cu  -  .v 
with  83  boya  and  79  girla. 

South  I^»therton  is  in  the  hundred  of  Sooth  Peiher:'>  . 
131  miles  west  by  south  of 'London  through  Andc^*  , 
Amesbury,  and  Uehester,  and  17  miles  south-east  of  Ta  .r- 
ton  through  Ilminater.  Considerable  Roman  remt :  • 
have  been  fbund  at  Wigborough  in  this  parish,  wh  <-.  « 
supposed  to  have  been  the  aite  of  a  Roman  town.  T.  - 
Anglo-Saxon  kings  had  a  paUoe  at  South  P^therton.  1 :  • 
town  is  called  in  Domesday  Sudperet  It  ia  ^ut  e  tu  < 
west  fh>m  Petherton  bridge  (a  stone  bridge  of  three  an>ht ». 
adorned  with  the  figures,  in  stone,  of  two  children  » t. 
were  drowned  in  the  river,  and  by  whoee parents  the  bn<:^i> 
waa  built)  over  the  Parret:  and  eonaists  of  aevcral  strr«  > 
or  lanes  irregularly  laid  out.  The  ehureh  is  eruciforui,  \x\.A 
consists  of  nave  and  ehanoel,  with  side  aisles  and  ttanv.**^  *  . 
and  a  plain  octangular  tower  at  the  intersectkm.  There  ..  r  ^ 
meeting-houses  for  I  ndenen  dents  and  Wesleyan  MetbiHi.t'* 

The  area  of  the  parish  is  3410  acrea;  the  populatn^n  .- 
1831  was  2294;  aome  stone  is  quarried  in  the  pai-.^h 
there  are  two  small  weekly  marketa  and  one  yearty  fair. 

The  living  is  a  viearage,  of  the  clear  yearly  value  oi  a: 
with  a  glebe-house ;  in  the  archdeaconry  of  Taunton,  in  : 
diocese  of  Bath  and  Wella. 

There  were,  In  1838,  one  endowed  day^iehool  with  -.• 
boys ;  fbur  other  daysehools,  with  42  bojrs  and  49  girla ;  a  - 
ft)ur  Sunday-schools,  with  150  boys  ana  174  girls. 

Sbepton  Mallet  is  in  the  hundred  of  Whiteatone.   ]    « 
miles  west  by  south  of  London  through  Andovcr,  Am<  * 
bury,  and  Frome.  and  32  miles  east-north*aaat  of  Tkuni.    i 
It  is  railed  Sepeton  in  Domesday ;  hut,  becoming  %r\^r  va     i 
part  of  the  territory  of  the  Malet  fkmilyt  took  tM  addiiic'  . 
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The  area  of  ihe  parish  is  5310  acre*;  the  population  in 
1831  was  3047.  The  woollen  manufacture  is  carried  on,  but 
not  to  any  great  extent.  Ihe  markets  are  on  Tuesday  and 
Saturday;  the  former  is  a  considerable  corn-market,  and 
the  market  on  the  first  Tuesday  in  February  is  also  a  great 
cattle-market.  There  are  two  yearly  fairs.  The  town  is 
governed  by  a  bailiff  and  portreeve,  who,  with  other  officers, 
are  chosen  annually  at  the  court  leet. 

The  living  is  a  vicarage,  in  the  peculiar  jurisdiction  of  the 
bishop  of  Bath  and  Wells,  of  the  clear  yearly  value  of  300/., 
with  a  glebe-house.  There  were  in  the  parish,  in  1833, 
fifteen  day  or  boarding  schools,  with  135  boys  and  156  girls ; 
and  three  Sunday-schools,  with  140  boys  and  130  girls 

Yeovil  is  in  the  hundred  of  Stone,  or,  as  it  is  sometimes 
called.  Stone  and  Yeovil,  125  miles  west-south-west  of  Lon- 
don through  Salisbury  and  Shaftesbury,  and  26  miles  east  by 
south  of  Taunton.  Roman  coins  and  tessellated  pavements 
have  been  found  here :  the  town  was  called  Gevele  by  the 
Saxons,  and  Ivle  and  Givele  in  *  Domesday,'  which  names 
may  be  identified  with  that  of  the  river  Ivel  or  Yeo,  near 
which  it  stands.  The  town  consists  of  a  number  of  streets 
and  lanes  irregularly  laid  out,  paved  and  lighted:  some  of 
the  streets  are  spacious,  and  are  lined  with  good  houses  of 
brick  or  stone.  The  church  is  a  handsome  cross  church  of 
perpendicular*  character:  it  comprehends  a  nave,  a  large 
chancel,  fide  aisles,  and  transept,  with  a  large  plain  western 
tower  90  feet  high.  It  stands  in  a  large  churchyard  sur- 
rounded with  lime-trees.  An  antient  building,  probably  a 
ehapel,  adjacent  to  the  church,  is  now  used  as  a  school. 
There  are  meeting- houses  for  Independents,  Baptists,  Me- 
thodists, and  Unitarians;  and  a  range  of  almshouses  well 

AflfiOUf  fid 

The  area  of  the  parish  is  3890  acres ;  the  population  in 
1831  was  5921.  The  town  is  the  centre  of  a  considerable 
glove-manufacture,  which  in  1831  employed  300  men, 
beside  women  and  children.  The  market  is  on  Friday,  and 
is  an  important  market  for  the  sale  of  corn,  cattle,  butter, 
clieese,  hemp,  and  flax.  There  are  many  dairy-farms  in 
the  surrounding  district,  from  which  a  good  deal  of  butter  is 
sent  to  London.  There  are  two  yearly  fairs.  Yeovil  is 
incorporated,  but  the  borough  does  not  include  more  than 
one-third  of  the  town:  it  is  not  nouced  in  the  Municipal 
Heform  Act.  A  court  for  the  recovery  of  small  debts  is  held 
ev«jry  three  weeks. 

The  living  is  a  vicarage,  united  with  the  chapelry  of 
Preston,  in  the  archdeaconry  of  Wells,  diocese  of  Bath  and 
Wolls,  of  the  clear  yearly  value  of  391/..  with  a  glebe- house. 

There  were  in  the  parish,  in  1833.  twelve  day  or  boarding 
schools,  with  239  boys  and  132  girls;  and  five  Sunday- 
schools,  with  307  boys  and  323  girls. 

Of  the  places  near  Bristol,  Bedminster  (population  in 
1831,  13,130)  is  a  suburb  of  Bristol,  and  the  parish  is  now 
almost  entirely  included  in  the  municipal  and  parlia- 
mentary boundaries  of  that  city.  There  is  a  church,  which 
has  various  antient  portions,  amid  additions  and  alterations 
of  a  later  date;  there  are  alse  a  district  church  or  chapel 
(St.  Paul*s)  and  several  dissenting  meeting-houses.  There 
are  rope-walks  and  tan-yards,  and  the  place  shares  in  the 
coQimerce  of  Bristol.  In  the  outparts  of  the  parish  are 
numerous  coal-works  and  market-gardens  for  the  supply  of 
Bristol.  Bristol  gaol  is  in  Bedminster.  The  living  is  a 
vicarage,  of  the  clear  yearly  value  of  362/^  with  a  i^lebe- 
house,  and  the  vicar  presents  to  the  chapel  of  St.  Paul's, 
the  benefice  of  which  is  of  the  clear  yearly  value  of  180/., 
vith  a  glebe-house.  Both  are  in  the  archdeaconry  of  Bath, 
knd  diocese  uf  Bath  and  Wells.  Long  Ashton  (population 
in  1831.  U23)and  Brislington  (p^ulation  1294)  are  distant 
about  three  miles,  one  south-wist,  tlie  other  south-east  of 
Bristol.  Lung  Ashton  has  iron- works  and  collieries.  There 
are  in  the  parish  two  remarkable  camps,  on  the  bills  over- 
looking the  Avon,  opposite  Chfton,  and  a  neat  and  elegant 
church  of  perpendicular  character.  Brislington  has  a  very 
extensive  and  complete  private  lunatic  asylum.  Backwell, 
just  under  Broadfield  Down  (population  iu  1831,  1038), 
has  collieries.  Nailsea,  eight  milei  west  by  south  of  Bristol 
(population  in  1831,  2114).  gives  name  to  the  adjacentcoal- 
field,  the  piU  of  which  employ  a  considerable  number  of 
men ;  there  are  also  stone-quarries  and  important  crown- 
glass  works.  Clevedon  (population  in  1831,  1147)  and 
Portished  (population  800),  on  the  Bristol  Channel,  one  12 
or  14  miles  west  by  south  from  Bristol,  the  other  nearer,  are 
resorted  to  as  bathing-places.  Pill,  or  Crockern  Pill,  in  the 
parish  of  Saston-in-Uordauo  (population  in  1831,  2255),  is  a 


pilot-station  on  the  Avon  below  Bristol.  Several  Roman 
antiquities  have  been  found  here:  there  are  an  ept»roptl 
chapel  and  several  dissenting  meeting-houses.  Keyn»lmm 
(population  in  1831,2142).  nearly  midway  between  Bath 
and  Bristol,  was  formerly  a  market-town.  It  has  a  spaciuui 
church  of  perpendicular  character,  which  exhibits  sons 
good  portions.  There  are  flax-man iifiictoriet,  which  in  1^31 
empbyed  79  men,  and  some  copper-mills  near  the  town. 
It  has  an  almshouse  and  an  endowed  school. 

Bathwick  (population  in  1831,  4033)  and  Lyncombe,  and 
Widcomb  (population  8704).  are  suburbs  of  Bath,  and  b? 
late  acts  are  included  both  in  the  parliamentary  and  muni- 
cipal boundaries.    Bathwick  is  separated  from  Bath  proper 
by  the  Avon,  which  is  here  crossed  by  PuUeney  Brid(?r.  B« 
the  extension  of  the  buildings  in  later  vears,  some  of  the 
finest  parts  of  Bath  (Pulteney  Street,  Laura  Place,  and 
Sydney  Crardens)  are  in  Bathwick.    The  Kennet  and  A^  uo 
()anal  and  the  Great  Western  Railwav  run  through   the 
parish.    Many  Roman  antiquities  have  been  found  at  Bath- 
wick.   Lyncombe  and  Widcomb  parish  is  separated  from 
Bath  by  the  Avon :  it  contains  a  number  of  streets,  which 
maybe  considered  as  forming  the  manufacturing  p%rt  of 
Bath ;  and  a  number  of  detached  villas  or  rows  of  good 
private  houses,  rather  more  distant  firom  the  town.     The 
valley  of  Lynoombe  is  very  beautiful,  and,  considering  lU 
proximity  to  so  large  a  city,  remarkably  secluded.     The 
woollen-manufacture  in  1831  employed  565  men.     Bath- 
Easton  (population  1 783)  is  about  two  miles  north-east  ^  f 
Bath,  on  the  London  road.  The  church  has  a  beautiful  cm- 
battled  tower,  100  feet  in  height  Weston  (population  2560) 
is  about  the  same  distance  west- north-west  of  Bath.  T«i%ci- 
ton  (population  2478),  about  the  same  distance   west  vi 
Bath,  on  the  south  bank  of  the  Avon,  and  on  the  road  to 
Bristol,  is  the  seat  of  a  considerable  cloth  manufiirtute, 
which  in  1831  employed  284  men. 

Beckington  (population  in  1831, 1340),  three  milea  north- 
north-east  of  Frome,  Road  (population  954),  five  milc^ 
distant  in  the  same  direction,  and  Berkeley  (populatioo  53 1 ). 
two  miles  east  of  Frome,  are  all  engaged  in  the  wool  let. 
manufacture,  of  which  Frome  is  the  centre.  Mella  (porw- 
lation  1259),  three  miles  north-west  of  Frome ;  Kilmcndon 
(ponulation  2129),  Radstock  or Radstoke (population  II €5 , 
Midsummer  Norton  (population  2942),  Camerton  CpopoU 
tion  1326),  Timsbury  (population  1367),  High  Little«r<. 
(population  91 1),  Paulton  (population  1784),  Glutton  (popu- 
lation 1287),  Chew  Magna  (population  2048),  are  all  murv 
or  less  inhabited  by  the  colliers  of  the  Mendtp  coal-field, 
which  in  1831  gave  employment  in  these  and  the  adjaeen; 
places  to  nearly  1800  men,  beside  boys^  of  wh«m  sctcra'. 
were  employed. 

North  Petherton  (population  in  1831,  3566X  about  three 
miles  south  of  Bridgewater,  is  one  of  the  largest  villages  ir. 
the  county :  it  was  formerly  a  market-town,  and  though  the 
market  is  disused,  it  retains  two  important  catile-fairt. 
Huntspill  (population  1503),  near  the  right  bank  of  L^ 
Parrel,  seven  miles  north  of  Bridgewater,  was  formerly  t 
market-town :  it  has  three  fairs. 

Banwell  (population  1623),  three  or  four  miles  north- 
west of  Axbridge,  is  pleasantly  situated  under  the  northc^t 
slope  of  the  Mendip  ELills.  Two  remarkable  caverns  have  been 
discovered,  one  filled  with  diluvium,  in  which  were  embeddH 
various  fossil  bones,  the  other  covered  with  beautilul  su- 
lactites.    There  was  an  abbey  at  Banwell  during  the  ext»s- 
ence  of  the  West  Saxon  kingdom.    Alfred  gave  the  abhary 
to  his  friend  Asser:  it  was  destroyed  in  the  Danish  wars. 
There  are  considerable  remains  of  an  episcopal  paUee  iit 
the  bishops  of  Bath  and  Wells,  now  converted  into  a  pri%a.:e 
residence;  and  a  modern  cottage  belonging  to  the  %ajaat 
prelates.      Bumham  (oopulation   1113),   on    the    Bri»io: 
Channel,  near  the  mouth  of  the  Parret,  has  a  church  wb<»« 
lofty  tower  is  used  as  a  sea-mark,  and  a  lighthouse.    TIm 
altar-piece  of  the  church,  sculptured  in  white  marble,  nx% 
designed  by  Inigo  Jones.    Wedmore  (population  355r>  ;s 
on  a  gentle  elevation,  rising  out  of  the  flats  between  t^c 
Mendip  and  the  Polden  hills ;  it  was  the  ooeaskmal  re^.- 
dence  at  one  time  of  the  West  Saxon  kings*  and  reuin«^  ::: 
the  power  of  choosing,  at  the  manorial  court,  a  portreett 
and  water-bailiffs,  traces  of  former  municipal  orvanixaii 
Wrington  (population   1540),  on  the  bank  of  the  rt\  - 
(Yeo)  which  drains  the  valley  between  Broadfield  down  ar.. 
the  Mendips,  was  formerly  a  market-town,  and  had  %.%»t 
yearly  fair,  but  both  market  and  fiiir  hare  fallen  into  iltua^- 
within  the  last  fifty  years.    Barley  Wood,  the 
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diiidad  uito  tvo  part^  cmIs  idamuv  two 
eastcsm  dirisMO  coaipwW«Js  tb*  buodredft  or  liberlaesof 
Baih  Foraoi,  Bcnpskao,  Broat  viib  WriDgioo,  Bruxoo, 
CMliMtk,  Clwv  and  Cbevtoo,  Frane,  OaitoBtwdve-hidei. 
UaapSon  and  CfctTenoo,  Hureiiiomc;  Kemshaa,  Kaloierft' 
doo,  MelU  and  Lci^li.  Nortoo  Ferm.  (^oribair,  WcUow, 
WoUs  ForwBu  WiuuUMie,  WiaterfrUtke.  and  Wttbaa  Fhafy 
(tlus  if  ificlttded  in  Frome  faandrad),  aad  sttcb  parts  of  tbe 
baodvpd  of  Harldifie  viih  Bodmiaster  as  are  oot  iododed 
in  tbe  parliaioentafy  Umiu  of  BrictoL  Tbt  court  of  o>oc<ioo 
b  bdd  at  Wells ;  aad  tbe  polling-statioiis  are  WelU»  Batb. 
Bhefitoa  MaUet,  Bedminslor,  Axfaridge»  aad  Wineanton. 

Ibe  wcstom  ditisioo  oonpfobeads  tbe  bundneds  or 
Ubenies  of  Abdick  and  Bulrtooe,  Andcrsfield.  Cftomngtoo, 
GarbampUNV  Crevkeroe,  North  Curry,  Houodsborougfa 
Berwick  aadCoker,  iluaispiUand  Punioo.  East  Kiiig«l>ur>', 
We^  KiiiK«b«i7,  Hartock,  Miherton.  North  Peiberioo. 
South  PetherUm,  Pitaey,  Socoertoo,  Stone,  TanDtoo  aad 
Taaaton  Dean,  TinuafauU  WbiUejr,  and  Wiiliton  aad  Free- 
manoets^  The  eoort  of  election  is  held  at  Taunton ;  and 
tbe  pulimg-statiuns  are  TauuWu,  Bridgtnrater.  Uebester, 
and  WiUitoo. 

Tbfee  of  the  boroiigb^  IlchiM4er.  Milbome  Port,  and 
Mine  bead,  vera  dtftfiajicbisod  by  the  Reform  Act ;  bat 
Fioae  vas  made  a  parliaaieniar>'  borough,  to  return  one 
member.  The  number  of  c.ly  or  borough  members  is  oov 
nine,  asking,  vith  the  ^ur  roan;y  members,  a  total  of 
thirteen. 

The  nnmbor  of  rei:<»'eicd  e«crior»  in  the  jein  1^3^6 
and  1^9-40  aasa»  fuions: — 


really  Aqaae  8oUs»  Ad  Aqaas,  aad  Ad 
terhtorr  of  tbe  HeduL  The  nvor  U&rlia  af  tbe  sbmo  vn:' 
(tbe  OiilaXXM  of  Pialemjr)  is  avpaeaad  to  be  tbe  Fur  i . 
separated  the  territonas  of  tbaBadai  ffiaa  then  of  i^ 
Cmibri     Tha  aaticat  road  tbs  Fmm^  Fnm,  er  Fo»**« .. 

BMT  Bslh. 


[Foss]  aatere  tbe  eeaaty  aa  tbe 

aad  raas  soalb-wart  t^  Badsink^ 

Sbeplon-lfalWt,  StreetHantbe-F 

East  and  West  Lydlbid, 

near  South  PMbertaa;  and 

ooonty  not  te  CroB  Clmrd.    A 

ruas  akms  tbe  crest  of  tbe  liaad^  Hdk 
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Bralffe 
^ailtod  ilu- 
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tbedoeei^B 


Sorbiodoaam  (Old  Sammk  cfostiia^  Cbr  Ttim  aay  atn^*;! 

aiides.    TbeFoesaaybeUaoedMarBatb.«be>vit  u:.'. 

with  another  read  eooitnf  frsa  Lendnun  tlofiifix  C-i 

leva  (Sjichesier),  and  Spiaae  (Speaa,  aeer  Nowbujy),  . 
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Hixtoij  and  Antiqi/iitft.'-An  ihc  earhcsl  h:»t*.>;ical  pen-)i 
this  eounty  is  thoiivht  io  have  been  inhabited  by  the 
Belgae  (B«X7«t  of  P«o)«««l.  by  «hich  geoer«e  name  al««ne 
it  is  designated.  This  nati  m  appears  to  hare  p^jf^sessed 
the  greater  part  of  ibe  c.»u:)iies  of  Hants  and  Wilts,  and 
was  subdued  by  Vespasian  during  the  command  of  Aulus 
Plan  tins,  in  the  reign  of  Claud,  us.  Of  the  incidents  of  this 
warfare  scarcely  any  are  recorded,  none  at  lea«.t  that  can  be 
connected  with  this  county.  According  to  Richard  of  Ci- 
rencester, tbe  Belgae  could  have  fo^>e>!ied  li.tle  of  this 
coon  I  y.  for  the  Uedui,  a  nation  whose  name  links  them  wiih 
the  Celtic  slock«  are  pbced  by  him  in  the  eastern  part,  and 
the  Cimbri  of  tha  same  writer  appear  to  have  occupied  tbe 
western. 

In  tbe  Roman  dirision  of  the  Island.  Somersetshire  was 
included  in  the  proTince  of  Bntannia  Pnma.  The  .\n:  jnine 
station  Aquae  Sol i<  fcailed  al>o*lrara  3tp^  by  Plule':<y. 
and  Thermae  by  Richard)  wa«  Ba:h;  the  nrer  on  vhtcii 
it  stands  is  called  by  Rii^hjrd  AK>na,  a  name  eviden'l} 
identical  with  Avon.  It  appears  from  in!cr.p'..,jns  dug  up. 
that  Suits  was  tbe  tntelary  goddess  of  Bath,  whicn  mak<^»  it 
probable  that  the  .\ntunine  name  Aouae  Sol.s  ts  a  b  -.^nder 
for  Aquae  Sulis.  The  town  Abone  ( ad  AU.>nam.  as  Rk  bar  I 
calls  itK  IS  Roman  miles  from  Bath,  a-.oord.ng  to  Anto- 
ninus, and  which  is  fixed  by  Reynolds  (/;t  Bnfj'ima- 
rum)  near  the  Gloueestershire  end  of  the  New  Pas?a^e.  :» 
by  Richard  placed  6  miies  tfXMn  Bath,  and  6  from  Ad  Si- 
bnnam,  at  the  passage  over  the  Severn.  As  the  distance 
thus  mea>ured  from  Bath  to  the  Se\em  is  in»u.I:c4ent,  it  is 
probable  thai  m  octe  the  aboTc  (ii<>tance&.  perttaps  the 
second.  VI.  is  a  tri*nticribtfr*s  error  for  Xi.  We  are  of  opin2«->n 
that  Richard  is  correct  in  p'.acin.;  Ad  Abonam  between 
Aquae  Soils  and  Trajl«c; us  w  Trajertum  ^^the  name  of  mhicn 
iod.cates  its  posiUon  a;  tbe  pa.^^ace  of  the  Severn,  and 
which  Richard  distinctly  sutc^  lv>  be  on  the  M.»nir.^u:5- 
shire  Side),  and  that  tbe  present  cc>pies  of  Antonio  us  are 
wrong  in  reversing  this  arraniiement.  We  aiEn^e  with  Mr. 
Uatchard  tin  ht^  tranMaiion  ai  R;rbardi  and  wi:h  tne 
Useful  ILnow ledge  Soc:et}*s  map,  in  filing  .\d  Abonam  at 
Bniioo  in  Gloucestershire.  Deari>  oppo>:*e  ketusbam;  and 
we  are  iocline<l  to  fix  Ad  Sabnnam  at  P'vii-'head.  or  Port- 
b^ry,  west  of  BnstoL  Tbe  Avaivnia  of  Ricnard  was  m  ali 
prsbabutty  GU>toabury;  and  tbe  Lchalu  ,1ex«^*  Pt^). 
Cic  la  lOfCrXXa  of  Puilemy,  who  debcnbes  it  as  beiongmg 
to  tte  A«vp»«MM  or  Dumoonui.  and  Ad  Aquas,  are  placed 
bt  Hatrt^wd,  and  jn  !l>c  S,«*ietT's  Oisr.  st  I.i'Ijv*'!".  Br  'J^-e- 


may  be  seen  also  oa  the  bdl 
Bsih,  and  near  Caaiafton  aad 
many  parts  of  Us  ooona  it 
by  ■  odern  roads. 

Richard  of  Cirencesler 
callttl  Ocrioum,  as  e&teaduig 
to  the  promontory  Ocnnum  (the  Ijmar^^ 

Roman   antiquities  have  baea  immi    la    eeMviera'*  .• 
abundance.     Those  near  Bath  are  mcm:iucwi  cl«ewbr-. 
[Bath],  and  those  at  Ilcbestar  hare  been  mra^iw^l  ii 
fonaer  part  of  this  article.   At  Fat^ici^.  ar  Farkv.  near   h- 
border  of  WiUs;  al  Disbeova.  near  Brutaa:  aftKaa  C  '^r- 
near  YeoYu ;  aad  at  Yeovil  itseU.  toMriiaied  p«i  c«mU  la* 
been  dug  up;  and  a  piaoe  or  pig  c/  lewL  ^  .hs.  «r  iit- 
with  a  Ruman  in^nption.  was  iooni  new  Br\.;««.  ar.d  a.-t 
o:h<;r  piece  at  Wookey,  noar  WelL^  At 
tween  Wincanloo   and  llciieOer.  is  i 
(called  by  tome  old  topograi  hies  CaaiaiK  caaala.  but  mu* 
commonly  Cad  bury  ca^iie)  of  irrepuiar  furm,  aeeording  . 
the  shape  of  the  bill  on  which  it  oands.  wab  aa  inner  a- 
higher  (bit  or  prmtorinia.     It  is  part.y  hews  m  tbe  s^> 
rock,  partly  formed  with  a  rampart  id  looae  stones*  an<l 
defended  by  never  le«s  than  four  dnriiev  and  m  oi>e  part 
bix  or  i^veo.      Various  Runia*i  aniiqu.  les.  especially  cou. 
and  pavemenis.  and  other  remains  of  buu^.^.^s,  have  be* 
dusr  up  in  tbe  enclosure,  wh.rh  s  ah:Lt  3»  acrtt  in  ar« 
.\nother  camp,  three  miles  in  c:rrLi*.  of  rre^ular  form. 
Hamdea  Hiil.  is  supposed  to  haie  bem  R.-man.    The  \ 
lum  IS  alir.oa  entire :  the  norfb-w«*tem  fnn.  tbe  nest  diT 
cblt  of  acoess.  is  separated  frooi  tbe  lest  \rr  an  mtreachme- 
Varioos  antiqaities  have  been  foaad  at  asi  near  South  P 
iLerton,  md:ca!ne  of  a  Roman  aetilemeni  in  that  ne.g. 
bourbviod.     Nereche  castle,  weit  of  limoislcr.  »  suppk«^- 
to  have  been  a  Roman  post,  and  ibe.*v  arc  other  repuii 
R.^man  camps,  one  pc>pularly  oilVed  *  tb»Cutle»'Dear  W;t 
hsrombe,  near  which  coins  have  been  dog  np ;  a  aeeood  at  E. 
d.alton.  near  Milverion ;  and  a  third  al  Bfomptan  Regiv  fit  *  : 
Dulverion.    There  is  a  Roman  cwmp  at  String^Ion,  betv<( 
Bnd^ewaier  and  Watt  heu    At  Ci !  ^un ,  heiwtren  Bristol  i : 
Clevedoo,  is  a  camp  supp.>sed  to  he  R  :*man.  IkiI  of  l«a»  imp  ■: ' 
aiice  and  ex.ient  than  tbe  camr  al  S.-..:h  Cadbury  alrvil' 
noticed-  There  is  a  th:rd  b..l  ca.:ied  C*dbury.  near 'Congr  • 
uuiy  il)et«een  Bn^u-l  and  We-t..a-supei^MareK  on  ah. 
«!*o  are  ve&iises  of  aiitjr  ni  r^ri:f.ra:*  ms.  Tn«fre  is  a  reoij  » 
ab!e  camp  on  the  summit  of  Bmit  Knoill,  a  lolly  eoiir.et.' 
rising  out  of  tbe  flaU  be:wcen  the  Mendip  and  I^l^.•  u 
hii.s,    m  which  Roman  c«xns  aad  other  aatiqaitiM  h*\  • 
been   found.     The  na ore  of  an  ad|areat  baatlsC,  Batt.'e 
t»<irougru  IS  tbe  record  of  iomo  now-lucgottaa  «oeMin?er. 
Tnere  are  two  other  c^mps,  suri«osed  to  be  Ruin,  at  Lon^ 
.A^ht.^a  near  BristoU  opposite  Clii ion.    Ibe  aama  of  ot.v. 
Bum  alls,  and  the  nature  ef  lU  ooMtraetMn  lof  boMstone 
rut  buh  cemer.ied  aiih  an  aliaoat  oapeaaifabla  oament  i.  in- 
dicate It  to  hate  lieen  a  petmaiMOl  mililaiy  part.  The  fouti- 
daLiuns  of  b*<.ia.nes.  sappcvcd  la  be  Rooaa,  ba«a  been  d\^ 
<^.ered  m  the  same  oei^tibouHioML  It  u  aot  aalifcelv  tbut 
Masbury  camp,  or,  as  it  is  sometimes  calked,  Masbary  Cutle 
Dtar  Sriep-.in  Ma:>t.  and  the  'bulwarks*  ar  other  *miliiar« 
vorks  at  Biacker's  UaIU  u^A,  fax  from  llasbaiy.  both  on  1*.« 
Mend.rsw  are  Roman  works.  Aad  fiwa  tba  aassiTa  remain- 
of  ant«eot  bui;d  .ncs  at  Poribnrr,  near  the  aautb  baak  of  i  K 
Avocu  not  ^r  frooi  lU  moatb.  w«  tbiak  it  not  an  ioiplau*. 
hie  eocijeeture  that  tba  Ad  Rsbnaim  of  Rkhard  should  be 
placed  here,  or  m  tbe  aeighboanafi  parish  of  Portishcaii 
A  RooHin  road  6aai  Aa.bndga»  ta  naay  paiti  (mya  Oollin* 
KMii  still  plain  aad  risibla,  leads  lawardB  Pwrtbury  trJ 
P'irt*>bead.     Cv.n5  in  great  abandance  hare  be«»u  found  in 
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various  places,  especially  at  Elm,  near  Frome ;  at  Corton- 
Dmliam,  near  South  Cadbury  camp;  at  Street,  inWinsham 
parish,  near  Chard ;  at  Bishops  Lydeard,  and  Lydeard  St. 
Lawrence,  near  Taunton;  and  at  Stogumber,  Bicknoller, 
PuUiham,  in  Kilve  parislv  and  Kilton,  near  the  northern 
end  of  the  Quantock  HilU.  Other  antiquities,  as  well  as 
coins,  have  been  found  at  Wincanton ;  at  Street,  on  the 
Fl»»m;,  near  Shepton-Mallet- at  Bdiiigton  and  atChedxoy, 
near  Bridgewater;  aud  at  Hinton  Cbartertiouse,  between 
Bath  and  Frome. 

Beside  the  Roman  camps  above  mentioned,  there  are 
several  other  antient  forts  or  camps  scattered  th roughen t  the 
county.  Doleberry  castle,  on  Mendio,  is  one  of  the  most 
remarkable.  Several  are  on  Lei^h  aown  near  Bristol,  and 
on  Lansdown,  and  the  other  hills  round  Bath ;  others  are 
in  the  grounds  and  woods  of  Lonfl;leat  and  Stourhead,  on 
the  eastern  border  of  the  county.  To  what  period  or  nation 
these  are  to  be  attributed  is  uncertain.  Burrows  are  nu* 
merous,  especially  on  the  Mendip  Hills,  on  the  Quantock 
Hills,  and  the  hilly  districts  west  of  these. 

The  remarkable  entrenchment  called  'Wansdike'  is 
partly  in  this  county.  Commencing  near  Andorer  in 
ilampshire,  it  crosseid  the  Wiltshire  Downs,  and  entered 
Somersetshire  near  Bath-Hampton ;  and  turning  westward 
and  then  north- Westward,  so  as  to  make  a  circuit  round 
Bath,  it  ran  along  the  hills  by  South  Stoke,  English  Combe, 
Stanton  Prior,  Compton  Dando,  Norton  Malreward,  and 
Ix^ng  Ashton,  to  the  Bristol  Channel  at  Portisbead.  It  is 
still  existing  in  many  places,  as  on  Claverton  down  and 
Odd  down ;  and  may  be  traced,  with  ocasional  breaks,  for 
five  or  six  miles  between  English  Combe  and  Norton  Mal- 
reward. The  antient  camps  on  Bath-Hampton  down, 
Stantonbury  hill  near  Stanton  Prior,  and  Mavs  knoll 
near  Norton  Malreward,  are  just  on  the  line  of  Wansdyke. 
This  entrenchment  consists  of  a  ditch,  with  the  vallum  or 
embankment  on  the  south  side,  the  top  of  which  is,  in  some 
]ilaces»  twelve  feet  high  from  the  bottom  of  the  ditch; 
the  breadth  of  the  ditch  is  from  eight  to  ten  feet  The  date 
and  origin  of  this  singular  work  are  unknown :  it  has  been 
Mipposed  to  have  been  a  barrier  between  the  Anglo-Saxon 
kingdoms  of  Meroia  and  "Wessex,  with  which  its  position 
>xuuid  agree;  but  the  manner  in  which  it  is  intersected  by 
a  Roman  road  on  Marlborough  Downs  shows  it  to  be  of 
earlier  date  than  the  road,  and  consequently  earlier  than 
the  Itoman  conquest  and  settlement.  This  has  led  Collin- 
foo  to  reeard  it  as  a  barrier  made  by  the  Belgic  Britons  to 
repress  the  incursions  of  the  Celts ;  out  the  position  of  it 
does  not  suit  this  hypothesis,  as  the  Hedul,  a  peonle  whose 
name  clearly  connects  them  with  the  Celtic  stock  (for  the 
Gallic  Hedui,  or  Mdu\,  were  undot^btedlv  Celts),  were  on 
the  southern  or  supposed  Belgic  side  of  the  barrier.  Pos- 
sibly it  may  have  been  erected  by  the  South-Westem 
Bnfons  as  a  defence  against  the  first  Roman  attack,  which 
uas  probably  made  from  the  side  of  the  Dobuni,  who  oocu* 
pied  Gloucestetvhire  and  Oxfordshire.    rBftiTANNiA.] 

Of  what  are  usually  regarded  asDruidical  antiquities  So- 
mersetshire possesses  but  few.  The  principal  is  at  Stanton 
l>rew,  east  of  tho  road  between  Bristol  and  Wells :  it  eon^ 
vtsts  of  four  groups  of  stones,  forming  (or  rather  having 
formed,  when  complete)  two  circles ;  and  two  other  figures, 
uiie  an  ellipse,  the  other  vaguely  described  by  CoUinson  as 
in  *  oblong.^  Some  of  the  stones  are  9  feet  high,  22  fbet  in 
girth,  and  IS  tons  weight 

In  the  Saxon  invasion,  this  county  was  the  scene  of  con- 
flict :  the  bittle  of  Mount  Badon,  in  which  the  Britons 
under  Arthur  repulsed  the  Saxons  under  Cerdie,  fbunder  of 
the  West  Saxon  kingdom,  is  commonly  fixed  at  or  near 
Bath :  its  date  is  uncertain ;  perhaps  it 'was  fought  ad.  520. 
In  the  reign  of  Cealwin,  or  Ceaulin,  of  Wessex  (a.d.  577), 
after  thi  defeat  of  the  Britons  at  Deorham  in  Gloucester- 
shire, Baih  was  taken  by  the  Saxons,  from  whom  it  received 
the  characteristic  names  of  Acemannes-eeastre^  or '  the  town 
of  aching  men  or  invalids;'  or  Bathan-ceaster,  or  '  the  town 
of  the  baths.'  Cenwalch,  king  of  Wessex,  defeated  the 
Britons  or  Welsh,  Wealas,  as  the  Saxon  chronicle  terms 
them,  at  Peonnum,  or  Pen  (Pen-Selwood,  or  Peiulewood), 
near  Wincanton  (a.d.  658X  and  drove  them  to  Pedridan 
( Petherton),  on  the  Parret,  and  the  county  was  permanently 
meorporated  in  the  West  Saxon  kingdom.  Oflk  of  Mercia 
appears  to  hart  potitised  Bath :  he  founded  or  restored  the 
abboy  ther«  (a.0.  775)..  In  tha  early  Danish  invasions,  in 
the  rtlgn  of  Ithalwulf  (A.o.  845).  a  body  of  those  martuders 
r«pttlsid  with  (prt  At  ilAUihtM  M  Ptdridaihmuth,  or  tht 


mouth  of  the  Parret;  and  in  the  reign  of  Alfred,  Somerset- 
shire was  again  attacked  by  them.  Alfred,  when  driven 
from  his  throne,  found  security  in  the  marshes  of  the  isle 
of  Athelnev  [Athblnsy,  Isls  of],  at  the  junction  of  the 
Tone  and  Parret.  When  be  emerged  fh>m  this  retreat,  he 
assembled  his  army  at  Bgbyrtes-stane.  perhaps  Brixton  in 
Wiltshire,  in  Seal-wuda  or  Selwood  Forest,  whioh  oecupied 
the  border  of  Somersetshire  and  Wiltshire.  After  the  battle 
of  Edington,Godrum  or  Guthrum  the  Dane  was  baptized  al 
Aire,  now  AUer,  near  Lan^port ;  and  Alfred  and  Qotbrum 
spent  twelve  days  at  Wedmore.  between  Glastonbury  and 
Axbridge,  on  occasion  of  the  E)anish  ehieftain's  '  erisom* 
leasing,'  or  baptismal  anointina;.  In  the  subsequent 
struggle  of  Alfred  with  Hastings  the  Dane,  the  men  of  Bast 
Somerset,  •  from  every  town  east  of  Pedridan  (the  Pamt), 
as  well  as  west  of  Sealwuda '  (Selwood)^  formed  part  of  the 
force  which  besieged  Hastings  (a.d.  894)  at  Buttington,  on 
the  Severn.  In  the  reign  of  Edward  the  Elder  (a.d.  918), 
a  band  of  marauders,  nrobably  Danes,  from  Bretagne  landed 
twice,  first  near  Watchet,  and  then  at  Porlook ;  but  they 
were  repulsed  both  times,  and  were  afterwards  blockaded  in 
the  island  of  Flatholm,  in  the  Brutol  Channel,  until  they 
were  nearly  starved,  when  thev  managed  to  escape  to  Ireland. 
Edred,  king  of  England,  died  in  this  county,  at  Frome  (a.d« 
955) ;  and  Edgar,  in  the  latter  part  of  his  reign,  was  '  hal- 
lowed,* or  consecrated,  king  at  Acemanneseeastre,  or  Bathan, 
now  Bath  (a.d.  973).  On  his  death  (a.d.  976)  be  was  buried 
at  Glastonbury.  In  the  reign  of  Ethelred  II.,  Watohet  was 
plundered,  apparently  by  the  Danes  (a.d.  987) ;  and  ten 
years  after  (a-d.  997)  it  was  a  second  time  plundered  by 
the  same  enemy.  Sweyn,  king  of  the  Danes,  was  at  Batn 
with  hisarray  (A.D.  1013);  and  all  the  west  country  suh* 
mitted,  and  gave  hostages  to  him  there.  In  the  short  reign 
of  Edmund  II.  (Ironside),  a  severe  battle  took  place  between 
him  and  Canute  at  Pen-selwood;  and  on  the  death  of  Ed- 
mund, the  same  year,  he  was  buried  at  Glastonbury,  near 
his  grand  fiither  Edgar.  In  the  troubles  raised  by  the  con- 
tests between  the  faction  of  Godwin  and  the  Norman  faction 
in  the  time  ot  Edward  the  Confessor,  Porlock  and  the  neigh- 
bourhood were  plundered  (a.d.  1052)  by  Harold,  the  sou  of 
Godwin.  I n  a<d.  1 067,  the  year  after  the  battle  of  Hastings, 
a  son  of  Harold  came  with  an  army  and  fleet  to  the  mouth 
•of  the  Avon,  and  plundered  part  of  the  county.  During  the 
West  Saxon,  Anglo-Saxon,  and  Anglo-Danish  dynasties, 
Somerset  existed,  for  at  least  a  great  part  of  the  time,  as  a 
eountv.  A  *  dux  provinci»  Sumersetton '  was  at  the  battle 
of  Ellandun  (a.d.  823),  in  which  Egbert  of  Wessex  broke 
the  power  of  Mercia.  It  was  included  in  the  earldom  of 
Wessex  held  by  Godwin  and  his  son  Hanld.  (Ingram's 
Saxon  Chronicle;  Psigrave's  Rise,  ^.  of  the  English 
Commonwealth  ) 

In  the  rising  of  Odo  and.  other  supporters  of  Robert  of 
Normandie  afi^ainst  William  Rufus  (a.d.  1088),  Bath  and 
the  neighbourhood  were  plundered  by  the  insurgents.  Some 
military  operations  were  carried  on  in  the  reign  of  Stephen, 
who  took  Castle  Cary  and  Richmont  castles. 

Of  the  middle  ages  there  are  several  memorials,  some  of 
which  are  noticed  elsewhere  [Bath  ;  Wblls]  :  the  ruins  at 
Glastonbury,  Ilchester,  Banwell,  and  Old  Cleeve  have  been 
described  above.  Other  monastic  ruins,  those  of  Stavordale 
priory,  for  canons  of  St  Aueustin,  near  Wincanton,  and 
of  Woodspring  priorjr,  near  Weston-soper-Mare,  for  regular 
canons  of  St  Augustm,  are  tolerably  entire,  and  are  now  con- 
verted each  into  a  fsrm-house  and  offices :  the  latter  are  of 
more  elegant  architecture  than  the  former.  The  remains  of 
Montacute  Cluniao  priory,  near  Yeovil,  and  of  Muchelpey 
Benedictine  abbey,  Ibunded  by  King  Athelstan,  near 
Langport,  are  of  considerable  interest  Of  the  Carthusian 
priory  of  Hinton  Charterhouse,  near  Bath,  there  are  several 
remains :  the  present  manor-house  was  built  out  of  the 
ruins.  Cannington  church  and  Stogursey  ohnrch,  north- 
west of  Bridgewater,  and  Witham  Friary  church,  between 
Frome  and  Bruton,  were  all  eonventual  churches:  the  first 
is  a  very  fine  building.  The  only  important  castellated 
remains  are  Farleigh  or  Farley  Castle,  between  Bath  and 
Trowbridge  in  Wiltshire ;  Nunney,  near  Frome ;  and  Wal- 
ton Castle,  near  Clevedon.  The  ruins  of  Farleigh  are  very 
picturesque.  There  are  some  remains  of  Bridgewater  end 
Tkunton  castles.  The  antient  mansions  of  Montacute, 
near  Yeovil ;  Shapwick,  between  Glastonburv  and  Bridge* 
water ;  Fairfield,  near  Stogursey,  north-west  of  Bridgewater  j 
Sutton  Court  near  Obew  Magna,  between  Keynsham  and 
Atbridge ;  Hinton  Bti  George,  near  Crewkemo }  and  Bai^ 
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row  Court,  near  Bristol,  all  belong  to  the  middle  aget,  or 
at  least  to  the  period  which  preceded  llic  general  revival  of 
cla&sical  architecture. 

In  the  civil  war  of  Charles  I.  several  memorable  events 
are  connected  with  this  county.  A  severe  battle  was  fought 
5lh  July,  1643,  on  Lansdown  Hill  near  Bath.  The  Parlia- 
mentarians occupied  the  top  of  the  hill,  under  Sir  William 
Waller ;  and  the  Royalists,  under  Prince  Maurice  and  the 
earl  of  Caernarvon,  advanced  to  storm  the  works  which 
Waller  had  thrown  up :  the  victory  was  not  decisive,  but 
on  the  whole  rested  with  the  Royalists.  They  however  lost 
many  of  their  chiefs,  especially  Sir  Bevil  Grenville,  to 
whose  memory  a  monument  was  erected  on  the  hill,  which 
still  remains.  The  Royalists  had  previously,  in  their  ad- 
vance from  Devonshire,  occupied  bunster  castle,  Bridg;e- 
water,  and  Taunton,  and  obliged  the  train-bands  of  the 
county,  which  were  raised  by  the  Parliamentarian  *  Com- 
mittee,' to  retire  from  Welb.  The  capture  of  Bristol  soon 
after  seemed  to  confirm  the  superiority  of  the  Royalists. 
In  1 644  Taunton  was  taken  by  the  Parliamentarians  under 
the  earl  of  Essex,  in  his  march  into  the  West ;  and  the 
king  marched  through  Bath,  Frome,  Bruton,  and  Chard  in 
puiiuit  ef  him.  After  Essex's  infantry  harl  capitulated  in 
Cornwall,  the  king  ordered  Taunton  to  be  blockaded ;  and 
next  year  (aj>.  1645)  the  blockade  was  converted  into  a 
siege,  and  the  town  reduced  to  extremity,  when  it  was  re- 
lieved by  Col.  Weldon.  The  relieving  party  were  however 
beaten  on  their  return,  and  obliged  to  retreat  to  Taunton, 
which  was  again  besieged  by  the  Royalists  under  Lord 
Goring,  but  relieved  by  r  air  fax,  who  advanced  for  the  pur- 
pose after  the  battle  of  Naseby.  The  garrison  of  Taunton 
was  commanded  by  Blake,  afterwards  the  famous  admiral. 
Goring  drew  off  from  Taunton  and  advanced  to  Langport. 
where  he  was  beaten  by  Fairfax,  who  also  took  by  assault 
the  strong  post  which  the  Royalists  had  garrisoned  at 
Bridgewater,  while  a  detachment  of  his  army  surprised  and 
took  Bath.  Some  other  actions  of  less  consequence  were 
fought. 

Somersetshire  was  the  principal  scene  of  Monmouth's 
rebellion  (a-xx  1685)  against  James  II.  After  landing  at 
Lyme,  in  Dorsetshire  (1 1th  June),  and  carrying  Bridport 
by  assault  (14th  June),  he  marched  (15th  June)  by  Ax- 
minster,  in  Devonshire  (from  whence  the  Devonshire  militia 
retreated)  to  Churd ;  and  thence  to  Terunton,  where  he  was 
received  with  great  enthusiasm,  and  declared  himself  king. 
After  a  delay  of  some  days  at  Taunton,  he  proceeded  (21st 
June)  to  Bridgewater,  where  also  he  was  cordially  received, 
and  nexr  day  to  Glastonbury ;  the  militia  of  the  county, 
which  had  been  assembled  to  oppose  him,  having  retreated 
to  Bath  and  Bristol.  The  duke  now  resolved  to  attack 
Bristol,  and  advanced  by  Shepton  Mallet  to  Pensford ;  from 
whence  he  sent  a  detachment  which  secured  the  bridge  at 
Keynsham,  where  he  passed  the  Avon.  From  Keynsham 
he  advanced  on  the  Gloucestershire  side  of  the  river  toward 
Bristol,  which  he  prepared  to  assault ;  but  bad  weather 
having  compelled  him  to  return  to  Keynsham,  he  was  at- 
tacked there,  but  without  success,  by  two  parties  of  the 
king's  horse.  Here  he  learned  the  approach  of  the  king's 
army,  4000  strong,  which  induced  him  to  march  towards 
Wiltshire,  from  which  he  expected  to  be  joined  by  a  strong 
body  of  horse ;  but  a  number  of  his  supporters,  who  had 
assembled  from  Warminster,  Westbury,  and  Frome,  were 
routed  at  Frome  by  a  party  of  the  royal  forces ;  and  Mon- 
mouth's own  army  was  weakened  by  desertion  and  discou- 
ragement from  his  Wiltshire  supporters  not  having  joined 
him.  At  Norton  St.  Philip's,  between  Bath  and  I'rome, 
he  was  attacked  (27th  June)  by  the  Royalists,  whose  ad- 
vanced guard  had  marched  from  Bath  under  the  duke  of 
Grafton,  Monmouth's  half-brother.  Monmouth  repelled 
this  attack ;  but  retreated  slowly  to  Frome,  Shepton  Mal- 
let, Wells,  and  Bridgewater.  From  thence  he  marched 
with  about  5000  horse  and  foot  on  the  night  of  the  5th 
July,  to  surprise  the  king*s  army,  which,  under  the  orders 
of  the  Earl  of  Feversham  and  Lord  Churchill  (afterwards  the 
celebrated  duke  of  Marlborough),  was  encamped  on  Sedg- 
moor  to  the  number  of  about  3000,  or,  as  some  say,  5000. 
The  attempt  at  surprise  failed,  but  a  fierce  engagement  en- 
sued (6th  July),  in  which,  though  Monmouth's  army 
behaved  with  great  spirit,  ihey  were  defeated  with  great 
loss;  300  being  killed  on  the  field,  and  1500  or  more  in 
the  pursuit  on  that  and  the  following  dav.  Monmouth 
quitted  the  field  early,  but  was  taken  before  the  night  of  the 
7ib,  and  tubseqaentl?  oolidemiMd  and  mtouted  in  Undon« 


The  moat  fearful  severities  followed  the  suppresaion  of  xh  • 
revolt  The  Earl  of  Feversham  hanged  twenty-two  men  :.i 
Bridgewater  on  the  evening  of  the  battle,  without  any  foruj 
of  trial:  and  on  his  leaving  the  command  to  Colonel  Ktrk.>>, 
the  severity  and  violence  of  the  soldiery  were  increaft««l,  «^' 
that  Kirke's  name  was  long  the  object  of  popular  execrait  Jti 
in  the  West  of  England.  But  this  was  not  all:  aspcrul 
commission,  with  Lord  Chief  Justice  Jeffrevs  at  its  hea<l. 
was  sent  into  the  West;  and  a  great  number  of  peiA<>.M 
were  condemned  and  executed  at  Dorchester.  Exeter,  ar  1 
especially  Taunton  and  Wells.  The  prisoners  for  tnai  m 
this  oounty  alone  were  above  1000,  and  of  these  at  Ux«: 
239  were  executed,  and  probably  more.  The  sentences  wc;i> 
carried  into  effect  in  thirtv-six  different  towns  and  i  illi^^'cv 
among  which  they  were  distributed. 

(Collinson's  History  qf  SomerMtshire ;  Maton's  0£m»-- 
vaiions  on  the  Western  Counties;  Conybeare  and  Phillw  ^ « 
Geology  of  England  and  Wales ;  Priestley's  History  ;■ 
Navigable  Rivers  and  Canals  ;  Rickman's  Gothic  jir-^h 
lecture ;  Turner's  Anglo-Saxons  ;  Ingram's  Saxon  C/tr  >• 
nicle ;  Carte,  Kennett,  Eachard,  and  Vaugban's  Htst,  at 
England;  Fox**  James  II. ;  Parliamentary  Pajters,} 

Statistics. 

Popul      n  and  Occupations. — ^Above  one-third  of  \V. 
populatiMi  is  employed  in  agriculture,  in  which  oecu pat: I'l 
there  were,  in   1831,  6032   occupiers  of  land  empl;i>trc 
labourers;   3731   smaller  occupiers  not  employing   hir-.i 
labour;  and  28,107  labourers  subsisting  on  wages.     T:-.' 
remainder  of  the  male  population  aged  20  and  upwar  ^ 
were  as  follows: — 4350  engaged  in  manufactures  or  . 
making  manufacturing  machinery ;  26,762  in  retail  ir-..  1 -• 
and  handicrafts;    4676  belonging  to  the  professions,  i  .! 
bankers  and  capitalists;  12,183  non-agricultural  labouier»: 
3801  domestic  servants;  and  7074  other  males  of  thus  .«c 
whose  occupations  are  not  distinguished:   the  number 
female  servants  was  18,333.    The  manuracture  of  fine  vi*. 
len  cloth  is  extensive  in  the  county  of  Somerset,  princip^  .* 
at  Frome,  where  730  men  are  so  employed;   Road  contAi:  ■ 
59  such  manufacturers;   Beckington  32;  Charter  Uo  »> 
Hinton  24 ;   at  Twerton,  near  Bath,  are  284;  at  Lyncom  - 
and  Widcombe  565 ;  at  Freshford  32  ;  at  Wellington  l'J'  ^ 
at  Milverton  and  elsewhere,  in  small  numbers,   to   M-. 
amount  of  200;  sheep-skms  are  tanned  or  dyed  at  Stri% 
for  hearth-rugs  and  gig-rugs.  About  300  men  are  einpU>v-  . 
in  sail-cloth,  sacking,  or  girt-wed,  at  Crewkeme  (anii  .  * 
vicinity),  at  East  Coker,  Merriot,  West  Hatch,  and  Nu. 
Perrot;  at  Uminster  21  men  are  variously  emplo>ed   i 
silk  or  lace  machinery;  at  Chard  478;  several  at  Bmt<>r 
at  Taunton  109  men ;  and  at  Shepton  Mallet  as  man;  «/t 
variously  employed  in  making  woollen  cloth,  aerge,  wt: 
cloth,  and  silk  goods :  at  Corbon  Denham,  Wincanton.  ai^. 
Stoke-Trister,  dowlas  is  made,  and  ticking ;  and  at  Kei  i  > 
sham  are  flax  manufactories,  employing  79"meu ;  about  >i'* 
men  are  employed  in  the  glove  trade,  of  whom  300  iDen  a:. 
at  Yeovil,  150  at  Milborne  Port,  45  at  Stoke-under  Ham 
don,  Montacute,  and  Martock.    Edge-tools  are  made  ^: 
Mells  by  56  men,  and  by  several  at  Whatley,  Emboirj*. 
and  other  places ;  at  Nailsea  94  men  are  employed  in  ih  * 
manufacture  of  glass ;  paper-making  and  tanning  etoy !  ) 
59  men  at  Chedaar;  and  at  various  places  in  the  cuunu 
are  mentioned  a  few  manufactures  in  iron,  calamine,  copjur. 
brass,  paper,  and  snuff;  and  a  variety  of  sm^l  articles  a.e 
made  at  Bath.    {Census  q/*  1 83 1 .) 

The  population  of  Somerseuhire  at  each  of  the  five  f..*. 
lowing  periods  was  as  uuder: — 

Makt.  FraialM.              Tstal  |Mrc*BL 

1801         126.297  146,823  273,570 

1811         141,449  161,731  303,180  10-7 

1821         170,199  185,115  355,314  Isi 

1831         194,316  209,884  404,200  M^ 

1841         209,421  226,581  436,002  7'S 

Being  an  increase  of  162,252,  or  58^  per  cent,  in  K>  .« 
years,  the  increase  for  the  whole  of  England  during  \:w 
same  period  being  79'9  per  cent. 

The  only  details  published  up  to  the  present  time  (Dc«v :  :• 
her)  of  the  census  in  June,  1841,  are  the  number  of  U.;.-.  ^ 
and  the  gross  totals  of  the  population,  distinguish^.^,   ( . 
sex.     At  this  period  there  were  in  the  county  81,63i  .rl  . 
bited  houses,  4702  uninhabited,  and  893  were  building 

The  following  table  exhibits  a  sumtnary  of  tb«  popular   .i 
of  every  hundred,  &c.  as  taken  in  1831  :•» 
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On  land 

Dwelling-houses 

Mills,  factories,  &c. 

Manorial  profits,  navigation,  &c. 


£169,354 

44,936 

2,868 

6,333 


Total         £223,492 

TIm  amount  expended  was— 

For  the  relief  of  the  poor  .  •  .  £184,595 
In  suits  of  law,  removal  of  paupers,  &c.  «  6,474 
For  other  purposes 31,794 

Total  money  expended         £222,864 

The  county  expenditure  in  1834,  exclusive  of  that  for  the 
relief  of  the  poor,  was  19,129/.  19*.  7 |rf.,  diahurscd  as  fol- 
lows: — 

Bridges,  huilding,  repairs,  &c.         .      £1,495 
GraoU,  houses  of  correction,  and  main- 
taining prisoners  .        .        .         7,413 
Shire-hall  and  courts  of  justice,  huild- 

ing,  repairs,  &c.  ...  33 

Prosecutions  .        .         .  5,364 

Clerk  of  the  peace  .        .         .  7*26 

Conveyance  of  prisoners  hefore  trial        1,351 
Conveyance  of  transports        .         .  404 

Vagrants,  apprehending  and  conveying       60 
Constables,  high  and  special   .        .  77 

Coroner 585 

Miscellaneous         .        .        •        .        1|681 

Total  £19,129 

The  county-rate  levied  at  different  periods  during  the 
last  half-century,  and  the  principal  disbursements,  so  far 
OS  they  can  be  made  out,  are  shown  in  the  following 
table : — 

IMl.    1811.    1821.     1831.    1838. 

£  £  £  £           £ 

Income             .  6,036  10,563  20,006  17,837     20.606 
Expenditure : — 

Bridges         .  406  738  1,181  1.287          827 

Gaols            .  148  795  287  1,895       1,087 
Prisoners' 

maintenance  3,941  3.446  8.813  10.410       7,532 

Prosecutions  876  614  3,994  4.705       4.489 
Constables  and 

vagrants     .  298  214  1,133  477 

In  1839  the  length  of  streets  and  highwajs  in  the  county, 
and  the  expenditure  thereon,  were  as  under  : — 

^  Miles. 

Streets  and  roads  repaired  under  local  acts  89 

Turnpike  roads  .  .  .         .         876 

All  other  highways        .  .  .        .3,346 

4,311 
Amount  of  rates  levied  .  .        .       £39,165 

Expended  in  repairs  of  highways        £37,060 
Law  and  other  expenses  .  403 

Total  expenditure    37,463 

The  number  of  turnpike  trusts  in  the  county  in  1 839  was 
23,  and  the  income  arising  from  tolls  amounted  to  6 1,040/. ; 
from  parish  compositions,  in  lieu  of  statute-duty,  595/.; 
and  the  total  income  (including  2700/.  borrowed)  was 
65.230/. ;  the  total  expenditure  for  the  same  year  being 
64,652/.  The  assets,  including  arrears  of  income,  amounted 
to  10.482/.;  the  debts  to  318,583/.  In  1836  the  debt  was 
equal  to  5*  17  years  of  the  annual  income; — the  proportion 
for  England  being  4*56  years;  the  proportion  of  unpaid 
interest  to  the  total  debt  was  6  per  cent.,  the  average  for 
England  being  12  per  cent 

In  1839  the  church-rates  amounted  to  14,743/.;  and  with 
2904/.  derived  from  other  sources,  were  applied  to  defray 
expenses  connected  with  the  established  church:  in  1832 
the  sum  derived  from  other  sources  included  684/.  from 
estates  and  rent  charges.  The  sum  expended  for  the  pur- 
poses of  the  estabhshment  amounted  to  16,780/.  in  1839, 
and  8674/.  were  expended  in  repairs  of  churches. 

Crime. — Number   of   persons    charged   with    criminal 

offences  in  the  four  septennial  periods  ending  1819,  1826, 

183.3.  and  1840:— 

1813-19.        1820  26.         182733.        1834  40. 

Total  of  earh  pcptcn- 

tennial  periovl      .     2,053         3,156         4,207         6,014 
Annual  average      .        293  450  623  859 


The  numbers  oommitted,  convicted,  and  acquitted  in  earh 
year  from  1834  to  1839  were  ai  under: — 

1834.  1838.  1636.  1837.  1*38.  1939.  1*'  «• 

Committed      677  684  796  1028  858  843  11.^ 

Convicted        448  484  643  722  636  589 

Acquitted        229  200  253  306  222  254  37'^ 

In  1834  the  proportion  of  persons  committed,  to  the  tot  a 
population  of  the  county,  was  1  in  507 ;  and  in  1840,  allov- 
ing  for  the  increase  of  population,  1  in  about  360. 

Of  1 1 28  criminal  offenders  tried  at  the  assises  and  set 
sioQs  in  Somersetshire  in  1840,  there  were  51  charged  «rri 
offences  against  the  person;  131  with  offences  agamst  pro- 
perty committed  with  violence ;  836  (including  612  ca«e»  k.-( 
simple  larceny)  with  offences  against  property  commu.el 
without  violence ;  3  with  malicious  offences  against  pro- 
perty;  10  for  forgery  and  uttering  base  coin;  and  97  f^: 
various  misdemeanors,  including  64  for  riot  and  breach  • . 
the  peace.    Above  two- thirds  of  the  offences  irere  th>' 
against  property  committed  without  violence;  and  alK>\( 
one-half  were  cases  of  simple  larceny.    Sentence  of  dv»aUi 
was  recorded  in  5  cases,  which  was  commuted  for  vario^.^ 
periods  of  transportation.    Of  756  offenders  convicted,  in- 
eluding  the  5  above-mentioned  cases,  13  were  transporifi 
for  life;    33  for  periods  varying  from  10  to  15  years;  74 
from   7  to  10  years;   47  for  7  years,  making  in  all   1': 
offenders  transported;    1   was  imprisoned  for  above   t»  • 
years;  22  for  a  term  exceeding  twelve  months;  62  for  aU  t- 
six  months;  and  479  for  six  months  and  under;  and  .'i 
were  whipped,  fined,  or  discharged  on  sureties.     The  at 
quittals  were  379  in  number:  in  18  cases  there  was  i 
prosecution;  in  128  no  bill  was  found;  and  226  per^  f « 
were  found  not  guilty  on  trial.    Of  the  total  number  n*..: 
mitted  915  were  males  and  213  females;    and  of  th^ - 
transported  151  were  males  and  16  were  females;  and  '•: 
the  total  number  340  males  and  70  females  could  neiti.i. 
read  nor  write;  423  males  and  127  females  could  r««d.  . 
read  and  write  imperfectlv ;  81  males  and  7  females  cuul : 
read  and  write  well ;  6  males  had  received  superior  instru- 
tion  ;  and  the  state  of  instruction  of  65  males  and  9  female 
was  not  ascertained.    On  an  average  of  several  year*  t!- 
proportion  of  uninstructed  criminals  in  this  county  was  *^t 
per  cent ;  of  those  instructed,  13*7  per  cent ;— the  averar* 
of  the  former  for  England  and  Wales  being  89*3  per  cent 
Stwingg*  Banks.-^There  are  9  of  these  useful  institutio^i. 
in  the  county ;  and  the  number  of  depositors  and  amount   :' 
deposits  on  the  20th  of  November  in  each  of  the  foUowio: 
years,  were  as  under  :— 

1833.         1836.        1837-         1838.        1S3».        1«+ 
No.  of  ibpodian  Uj9M      14.40S       15i»3       16^      17;281      Ip.'<: 
Am.  or  deposite  4(460^436  £bl9;iGi  4S6a);i06  4e565.043  i:577,7tK  itSo«  ..Ji 

The  various  sums  placed  in  the  savings*  banks  in  la^j 
1831,  and  1839,  were  distributed  as  follows: — 


Not  exoefdtnf  ^20 

50 

#• 


Abo^fi 


100 
150 
200 
SOO 


Dcpo- 
•itoffs. 

5.300 
3.410 
2,000 

7« 
424 
252 


1830. 


Depoaita. 

ib'4 1,069 

105,351 

137.616 

88.705 


2.416 
401 


^: 


Depo- 

•iton. 
5.843 
3,6«>V» 
1H8 
661 
436 
171 


1834. 

Dcposilt. 
it-4d.256 

IH.S:.'! 

1M.5*A» 

79.46i 

/2.771 
40,194 


1109 
De|<o. 

8.«H  A& 

4.670  1. 

«,2i»7  iV, 

»l  If. 

468 

IJI 


.V. 


12,141  60d.7»4  12.625  477.103  I7.a»i  5;: 


The  deposits  of  144  friendly  societies,  not  rerkonod 
above,  amounted  in  1840  to  25,482/.;  and  30.654/.  were  un- 
vested by  375  charitable  institutions. 

From  1835  to  1839-40,  the  number  of  county  electors  < 
the  eastern  division  increased  1255;  and  in  the  «(>3kU>.!- 
division  170.    The  number  in  each  division  at  the  Uik  . 
period  was  as  under : — 

E.  div.  W.dW.  T^tA 

Freeholders  of  every  class    .     .  6,505  5,489       11.'   . 

Copyholders  and  customary  tenants    165  416 
Leaseholders    for  life  or   for  a 

term 633  849         I..-. 

50/.  tenants  at  will  •         .         .  2,286  2,093        4.   ' 

Trustees  and  mortgagees          •  10  IB 

Qualified  by  offices   .         .         .  6  i  5 

Joint  and  duplicate  quaUfications  51  143            •    1 

Defective  specification       .         .  47  11 


9,758         9,024       l>/s. 
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ronne  and  Amiens :  its  length  may  be  estimated  at  60 
miles;  but  it  is  so  impeded  by  difl3cuUies,  that  a  canal, 
partly  coinciding  with  the  river,  partly  parallel  to  it,  has 
been  formed  to  improve  the  navigation.  By  means  of  this 
canal,  which  is  carried  far  above  Grand  Sailly,  a  communi- 
cation has  been  opened  with  the  canal  of  St.  Quentin ;  and 
by  means  of  the  two,  water-carriaj;e  is  provided  along  the 
valley  of  the  river,  and  adjacent  to  it,  almost  up  to  its  source, 
and  a  communication  is  formed  with  the  Escaut  or  Schelde 
and  the  Oise.  The  princinal  feeders  of  the  Somme  are  the 
Miniumont,  the  Nieve.  ana  the  Maie,  on  the  right  bank;  and 
the  Avre,  which  receives  the  Dam  or  Don  and  the  Noye, 
and  the  Celle,  on  the  left  bank.  These  are  all  small ;  but 
the  Avre  has  been  made  navigable  for  about  1 1  miles.  The 
Authie  rises  not  far  from  Doullens,  and  flows  past  that  town 
in  a  north-west  direction  into  the  sea.  Its  wnole  course  is 
about  50  miles,  nearly  the  whole  on  the  border  of  the  de- 
partment,  which  it  separates  from  that  of  Pas  de  CSalais. 
The  Bresle  rises  in  the  department  of  Oise,  near  Formerie, 
and  flows  north-west  into  the  sea ;  about  25  miles  of  its 
course  are  on  the  border  of  this  department,  which  it  sepa- 
rates from  that  of  Seine  Inf£rieure.  Neither  the  Autnie 
nor  the  Be»le  is  navigable ;  but  the  mouth  of  the  latter 
forms  the  harbour  of  La  Tr6port.    [Seine  Inferibure.] 

The  official  return  of  the  inland  navigation  of  the  depart- 
ment is  as  follows: — 

Avre 11  miles. 

Luce    .....  1 

Rivers  —12 

Canal  of  the  Somme,  and  navigation 
of  the  river         ...  97 

Total      109  miles. 

The  department  is  traversed  bv  ten  government  roads 
(Routes  Ruyales),  which  had,  in  tianuary,  1837,  an  agg;re- 
gate  length  of  362  miles ;  viz.  304  in  good  repair,  8  miles 
out  of  repair,  and  50  miles  unfinished.  The  chief  roads 
are  that  from  Paris  to  Calais,  which  enters  the  department 
near  Poix,  and  runs  by  Ayraines  and  Abbeville  into  the 
department  of  Pas  de  Calais  ;  that  from  Paris  to  Dunkerque, 
which  enters  the  department  beyond  Breteuil  (department 
of  Oise),  and  runs  by  Amiens  and  Doullens ;  and  that  from 
Paris  to  C^mbray  and  Lille,  which  enters  the  department 
near  Roye,  and  passes  by  Peronne.  Roads  run  from  Amiens 
tq  Abbeville ;  to  Rouen  (department  of  Seine  Inf^ieure), 
by  Poix ;  to  CSambray  (department  of  Nord),  by  Albert  and 
liapaume ;  and  to  Compi^ne  (department  of  Oise),  by 
Montdidier;  and  from  Abbeville  to  Eu  aud  Dieppe  (de- 
partment of  Seine  InfSrieure);  to  Neufchfttel  and  Rouen ;  to 
Arras  (department  of  Pas  de  Calais),  by  Doullenn ;  and  to 
St.  Omer  (department  of  Pas  de  Calais;,  by  Hesdin :  there 
are  some  other  roads  of  less  amount.  The  departmental 
roads  had,  in  Jaiiuary,  1837,  an  aggregate  length  of  109 
miles;  vii.  96  in  good  repair,  and  13 unfinished.  The  bye- 
roads  amounted  in  round  numbers  to  5000  miles. 

The  department  is  by  no  means  naturally  fertile :  the 
chalky  plains  by  which  a  large  part  is  occupied  have  been 
rendered  tolerably  productive  by  the  care  bestowed  on 
them.  Of  the  whole  area,  which  may  be  estimated  at  above 
1,500,000  acres  in  round  numbers,  nearly  1,200,000  acres, 
or  four-fifths,  are  under  the  plough.  The  principal  crops 
are  of  wheat,  rye,  and  maslin.  The  produce  in  wheat  is 
about  half  as  much  again  as  the  average  produce  of  the 
French  departments ;  and  of  rye  and  maslin  the  produce  is 
nearly  double  that  of  wheat.  Barley  and  buckwheat  are 
grown,  the  former  in  tolerable  quantitv ;  but  oats  and  pota- 
toes are  comparatively  little  cultivated.  A  great  quantity 
of  corn  is  exported  into  the  neighbouring  department  of 
Seine  Inf6rieure,  and  to  those  of  Seine  and  Nord  ;  but  in 
oats  a  considerable  importation  is  requisite  to  make  good 
the  shortness  of  the  supply.  The  meadows  do  not  exceed 
40,000  acres,  nor  do  the  open  pastur«grounds  much  exceed 
20,000 ;  yet  horses  are  very  numerous,  because  they  are 
chiefly  employed  in  the  labours  of  agriculture.  C^ws  are 
also  numerous,  nearly  half  as  many  again  as  in  the  average 
of  the  departments;  and  in  sheep  the  preponderance  is  yet 

S 'eater ;  but  there  are  very  few  oxen.  The  long-wooUed 
nglish  sheep  have  been  bred  with  great  success.  The 
wool  not  required  for  the  consumption  of  the  department 
is  exported  to  the  departments  of  Seine,  Seine  Inierieure, 
and  Nord.  Pulse,  seeds  for  oil,  hops,  hemp,  and  flax  are 
grown.  There  are  no  vineyards,  but  the  orchards  and  gar- 
deoi  are  numerous  and  extensive.    The  apple  im  the  fruit 


chiefly  cultivated,  and  a  oonaiderablo  qu&ntity  of  eid«r  ii 
made :  it  forms,  with  beer,  the  ordinary  drink  of  the  inha- 
bitants. Game  abounds,  and  sea-fish  and  fresh-water  fi»h 
are  plentifhl.  The  woodlands  amount  to  nearly  130,000  acre*. 
The  only  extensive  fbrest  is  that  of  Crfey,  on  the  north- 
western part  of  the  department  The  supply  of  friel  is 
insufficient,  and  would  be  more  so  but  for  the  quantity  of 
peat  dug. 

The  department  is  divided  into  five  arrondissements*  a* 
follows : — 

Ami  In 


•qncw 

PopolaUoa  is        (*«» 

Chier  towns.            Sitwtioa. 

milM. 

1831. 

ISM,     Bub^ 

Amiens      Central  &  S.W. 

712 

178,206 

16l,9S9    j;w» 

Abbeville              W. 

604 

132,717 

133.300     17-2 

Doullens,  or      \  j^ 
Doulens  .     .J  ^^* 

255 

58,425 

59,023       yi 

Montdidier            S. 

354 

67,881 

69,271      U; 

Peronne                E. 

453 
2378 

106.475 

109.123      1?1 

543,704 

553.706     83: 

The  number  of  cantons  or  districts,  each  under  a  just  ire 
of  the  peace,  is  41. 

In  the  arrondidsement  of  Amiens  are — ^Amiens  (popuU* 
tion  in  1831, 31,457  town.  45,001  whole  commune ;  m  1S3(. 
46,129  commune),  Corbie,  and  Picquigny. on  the  Somme: 
Poix  and  Ck>nty,  on  the  CJelle  or  its  affluents;  Senarpoot, 
on  the  Bresle;  and  Airaines  (population  1930).  Oisemont 
and  Hornoy,  in  the  district  between  these  three  r^vcrv. 
Amiens  is  described  elsewhere.  [Amisns.]  Corbie  his 
some  woollen  manufactures  and  tan-mills;  there  are  t«^ 
yearly  fairs.  Picquigny  has  some  historical  note.  Here  GuU- 
laume,  Longue  £p£e  (Long- Sword),  duke  of  Normandie,  was 
assassinat^,  a,d.  942  [NoruandikI;  and  here* Louis  XI. 
had  an  interview  with  Edward  IV.  of  England,  ajx  1 475.  [Eo* 
WARD  IV.,  vol.  ix.,  p.  296.]  The  town,  which  is  on  the  left 
bank  of  the  river,  is  ill  built  The  townsmen  carry  on  soohc 
trade  in  linen.  Peat  is  dug  in  the  neighbourhood  of  both 
Corbie  and  Picquigny.  Poix  is  a  well  built  town:  it  h&«  • 
large  tile-yard  and  two  yearly  fairs.  Conty,  or  Conti,  was  for- 
merly the  capital  of  a  principality  which  gave  title  to  one  of 
the  branches  of  the  house  of  Bourbon :  it  has  a  manufactijn 
of  hosiery  and  a  paper-mill,  and  the  townsmen  carry  oc 
trade  in  corn.  Oisemont  has  lime-works  and  brick-yard^ 
and  the  townsmen  trade  in  grain,  wool,  and  horses.  Netr 
Picquigny  is  a  Roman  camp  in  tolerably  good  preservation 
it  is  ascribed  to  Cfesar. 

In  the  arrondissement  of  Abbeville  are— Abbeville  (per 
nulation  in  1831,  19,162;  in  1836,  18.247),  La  Fert«.  St 
Valery  (population  3265),  and  Le  Crotoy,  on  the  Sommr 
Rue  and  Cr4cy,  on  the  Maie;  St.  Riquier,  between  tm 
Authie  and  the  Somme ;  Cayeux  (population  2549),  oo  the 
coast  between  Somme  and  the  Bresle ;  and  Gamachea,  u;. 
the  Bresle.  Abbeville  and  Cr^cy,  the  latter  the  scene  o(  • 
memorable  battle  between  the  English  and  French,  under 
their  respective  kings  (a.d.  1346),  are  noticed  elsewhere 
[Abbey ILLS ;  Crecy.]  St.  Valery  is  at  the  mouth  of  tb< 
Somme,  on  the  south  bank  of  the  river  which  forms  the 
harbour.  The  town  is  on  the  side  of  a  hill ;  it  baa  lar*T 
warehouses,  ropewalks,  and  ship-building  yards.  Tb« 
harbour  is  capable  of  receiving  ships  of  300  tons,  but  tiie 
shifting  sandbanks  render  the  entrance  difficult.  The  uJe 
rises  about  1 2  feet.  Considerable  trade  is  carried  on  ;  ah! 
and  packing  cloth,  cordage,  and  glass  are  exported ;  sod  an 
important  commission-trade  is  carried  on  in  the  win<$, 
brandies,  and  other  productions  of  the  south  of  France. 
Vessels  are  fitted  out  for  the  fisheries,  the  colonies,  and  the 
coasting-trade:  the  imports  are  conveyed  by  the  Somme 
navigation  up  to  Abbeville  and  Amiens  in  lighters  of  35  r.i 
40  tons.  Communication  by  steam  has  been  establisht  V 
between  St.  Valery  and  London.  There  is  one  yearly  fatr. 
St.  Valery  h.as  a  theatre,  an  hosnital,  and  a  free  naviga- 
tion-school. The  remains  of  a  Roman  post  or  camp  and 
several  antiquities  have  been  discovered  on  the  slope  on 
which  the  town  stands.  Some  writers  have  represented  th*» 
as  the  port  from  which  Guillaume  or  William  the  Con- 
queror sailed  for  the  conquest  of  England.  [Noxxaxdik.] 
Le  Crotoy  is  a  small  but  busy  fishing-town  on  the  north 
bank  of  the  Somme,  opposite  St.  Valery.  Rue  has  some 
trade  in  fish,  cattle,  horses,  sheep,  and  wool :  it  uaa  once 
a  seaport,  but  by  the  recession  of  the  sea  is  now  thive  or 
four  miles  inland.  St.  Riquier  was  antiently  called  OratuW. 
and  took  its  present  name  from  St.  Riquier^  naii?«  of  Um 
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connected  with  the  subject  of  sleep  and  dreaming ; 
and  in  fact  '  a  somnambulator/  aa  Dr.  Pritchard  says, 
*  is  nothing  but  a  dreamer  who  is  able  to  act  his  dreams.* 
As  a  minute  inquiry  into  the  physiology  of  these  two  phe- 
nomena would  here  be  out  of  place,  the  reader  must  consult 
the  articles  already  given  on  these  subjects.  This  form  of  som- 
nambulism was  noticed  by  the  antients.  The  author  of  the 
treatise  *  De  Morbo  Sacro,*  that  commonly  goes  under  tbe 
name  of  Hippocrates,  says  that  *  he  knew  many  persons  who 
used  to  groan  and  crv  out  in  their  sleep,  and  others  that 
seemed  to  pant  for  breath  (irvtyoficvovc)*  and  others  that 
would  get  up  and  run  out  of  the  house  and  act  like  mad- 
men tul  they  were  awakened,  after  which  they  were  in 
good  health  and  sound  sense  as  before,  only  rather  pale  and 
weak.*  (torn,  i.,  p.  588,  ed.  Kiihn.)  Aristotle  tells  us  that 
'  there  are  individuals  who  rise  in  their  sleep  and  walk  about, 
seeing  as  clearly  as  those  that  are  awake.*  Diogenes  Laer- 
tius  mentions  VDe  Vitia  Philosophorum,  Pi/rrhn,  \ih.  ix.)  that 
a  Stoic  philosopher  named  Theon  was  a  sleep-walker;  and 
Galen  says  (De  Motu  Mtuculorurih  lib.  ii.,  cap.  4,  torn, 
iv.,  p.  435,  436,  ed.  Kiihn)  that  he  would  not  believe  that 
people  ever  fell  asleep  while  walking,  until  one  night 
when  walking  along  the  road  he  did  so  himself,  and 
went  on  for  about  a  furlong,  sleeping  and  dreaming,  till  at 
last  he  was  awakened  by  kicking  against  a  stone.  '  And 
this,'  adds  he,  *  is  the  reason  why  people  cannot  go  on  walk- 
ing for  any  distance  in  their  sleep,  because  they  cannot 
meet  with  a  perfectly  smooth  road ;'  in  which  he  is  not  auite 
correct,  as  we  often  And  that  both  the  bodily  and  intellec- 
tual powers  of  the  individual  are  more  active  and  developed 
in  his  sleep  than  when  he  is  awake,  and  that  he  is  (hen  able  to 
perform  feats  which  at  any  other  time  he  would  shudder  at. 
The  instances  on  record  of  this  species  of  somnambulism  are 
so  numerous,  that  it  is  difficult  to  select  the  most  interest- 
ing; one  or  two  examples  however  must  be  given,  and  for  a 
more  copious  collection  the  reader  must  be  referred  to  some 
of  the  works  whose  titles  will  be  given  in  the  following  part 
of  this  article. 

The  following  case  is  reported  in  the  38th  volume  of  the 
French  Encyclope&dia,  on  the  highly  respectable  authority 
of  the  archbishop  of  Bordeaux,  and  has  been  frequently 
copied  into  other  subseouent  publications.  It  is  the  case  of 
a  young  ecclesiastic,  who  was  in  the  habit  of  getting  up 
during  the  night  in  a  state  of  somnambulism,  of  going  to 
his  room,  taking  pen.  ink,  and  paper,  and  composing  and 
writing  sermons.  When  he  had  finished  one  page  of  the 
paper  on  which  he  was  writing,  he  would  read  over  aloud 
what  he  had  written,  and  correct  it.  Upon  one  occasion  he  had 
made  use  of  the  expression—'  Ce  divin  enfant.*  In  reading 
over  the  passage,  he  changed  the  word  *  divin  *  into  *  adora- 
ble.* Observing  however  that  the  pronoun '  ce  *  could  not 
stand  before  the  word  *  adorable,'  he  added  to  it  the  letter  /. 
In  order  to  ascertain  whether  the  somnambulist  made  ahy 
use  of  his  eyes,  the  archbishop  held  a  piece  of  pasteboard 
under  his  chin,  to  prevent  him  from  seeing  the  paper  upon 
which  he  was  writine ;  but  he  continued  to  write  on,  with- 
out being  apparently  incommoded  in  the  slightest  de- 
gree. The  paper  upon  which  he  was  writing  was  taken 
away,  and  other  paper  laid  before  him  ;  but  the  young 
ecclesiastic  immediately  perceived  the  change.  He  wrote 
pieces  of  music  while  in  tnis  state,  and  in  the  same  manner, 
with  his  eyes  closed :  the  words  he  placed  underneath  the 
music  It  happened  upon  one  occasion  that  the  words  were 
written  by  him  in  too  large  a  character,  and  did  not  stand 
exactly  under  the  corresponding  notes ;  he  soon  perceived 
the  error,  blotted  out  the  part,  and  wrote  it  over  again 
with  great  exactness. 

Several  interesting  cases  of  somnambulism  will  be  found 
in  Muralori's  work,  Delia  Forza  della  Fantasia  Humana  ; 
some  of  them  given  on  the  authority  of  Gassendi.  One  of 
Gassendi's  somnambulists  used  to  rise  and  dress  himself  in 
his  sleep,  go  down  to  the  cellar  and  draw  wine  from  a  cask. 
He  appeared  to  see  in  the  dark  as  well  as  in  a  clear  day  ; 
but  when  he  awoke,  either  in  the  street  or  cellar,  he  was 
obliged  to  grope  and  feel  his  way  back  to  his  bed.  He 
always  answered  his  wife  as  if  awake,  but  in  the  morning 
recollected  nothing  of  what  had  passed.  Another  sleep- 
walker, a  countr)'man  of  Gassendi's,  passed  on  stilts  over  a 
swollen  torrent  in  the  night,  but  on  awaking  was  afraid  to 
return  before  daylight,  or  until  the  water  had  subsided. 
This  species  of  somnambulism  has  been  known  to  be  here- 
ditarv.  Horttius,  in  his  work  *  De  Natura,  Differentiit,  et 
irum  qui  Dormlentea  ambulant*  (nu  'd»  Noctam- 


bulonibua*).  Lips..  1595,  8to.,  p.  172,  mentions  three  brotbcn 
who  were  affected  with  it  at  the  same  time ;  and  Willi<^  knew 
a  whole  family  that  was  subject  to  it.  Perhaps  however  tbe«c 
may  rather  be  considered  as  instances  of  the  tnttueoeeof  ex* 
ample  and  of  the  power  of  unconscious  imiiaiion,  wnub 
sometimes  renders  it  in  a  manner  contagious.  Of  this  thrrr 
is  a  curious  example  given  by  Dr.  Pezti,  in  a  work  en  tilled 
'  Soretti  di  Medico  Argomento,*  Venez.,  1813.  It  appears 
that  his  nephew,  after  reading  more  than  once  the  btstctrt 
of  a  somnambulist,  was  himself  setied  with  this  affect ii>»'; 
and  also  that  the  servant  who  attended  him  soon  b^an  Xo 
exhibit  in  his  own  person  similar  phenomena. 

Essential  somnambulism  occurs  in  many  persona  (iaf» 
Dr.  Good)  without  any  manifest  predisponent  cause,  though 
it  is  generally  connected  with  a  considerable  irritability  u( 
habit.  A  morbid  state  of  the  stomach,  where  this  batnt 
exists,  has  very  frequently  proved  an  exciting  cause;  aod 
where  this  is  the  case,  the  attention  of  the  physician  most  of 
course  be  directed  to  that  quarter.  With  respect  to  tbe 
mode  of  treatment  during  the  fit,  though  it  has  sometimn 
been  recommended  to  employ  violent  means,  so  as  to  awaken 
the  somnambulist  suddenly,  and  to  repeat  this  as  oflen  as 
the  attacks  como  on,  until  they  have  completely  eeased ;  >et 
M.  Bertrand  warns  us  against  such  a  proceeding.  *  11^  in 
the  first  place,'  says  he,  *  sensibility  is  completely  extm- 
guished,  all  the  means  employed  to  awaken  the  somnam- 
bulist will  be  useless;  secondly,  even  when  it  is  possible  tu 
awaken  him  at  once,  the  sudden  shock  produces  feenoui 
consequences ;  thirdly,  as  somnambulism  is  often  the  retol( 
of  a  salutary  crisis  of  nature,  one  is  never  sure  of  not  hurt- 
ing the  patient  by  suppressing  it ;  and,lastly,  tbe  sudklen  sus- 
pension of  a  habit  of  the  animal  economy  that  has  been  roo- 
tracted  for  a  long  time,  must  in  all  cases  be  attended  with 
danger.'  He  adds  that  the  best  plan  is  to  try  to  putoncscit' 
in  connection  with  the  patient  by  entering  into  tbe  courM^ 
of  ideas  by  which  he  is  occupied  during  the  attaok«  and  ti^ 
endeavour  to  direct  him  in  a  reasonable  manner. 

Further  information  respecting  this  species  of  somnain- 
bulism  may  be  found  in  tbe  following  works,  besides  ibo«« 
already  quoted  and  referred  to:— Zacuti  Lusitant  Med$f^'rr 
Ptincip.  Hist,  lib.  i.,  hist.  15 ;  Jo.  Langii  Episi,  Mi^ceU. 
lib.  ii.,  ep.  44  ;  Pet.  Salii  Diversi  Curat.  Jhrlic.  Morh^  c3o 
18;  Abercrombie  On  the  Intellectual  Powera;  MacntAb  « 
Anatomy  of  Sleep ;  Co}quhoun*s  ^ntmo/  Magnetism  iituTu 
which  work  and  M.  BerUrand*s  great  part  of  this  article  i 
abridged);  &c. 

II.  Symptomatic  or  Morbid  Somnambulism  general «t 
presents  itself  as  one  of  the  phenomena  attending  rait- 
lepsy,  for  a  general  account  of  which  singular  aflectioo  tir 
reader  is  referred  to  the  article  on  that  subject ;  as  however 
this  remarkable  part  of  the  disease  is  there  only  very  klicbiii 
alluded  to,  it  will  not  be  out  of  place  to  enlarge  upon  i; 
here.  This  form  of  somnambulism  (as  far  as  the  writer  l* 
aware)  does  not  appear  to  have  been  noticed  by  the  aniieoi». 
but  there  are  many  cases  on  record  long  before  the  time  i>r 
Mesmer,  as  well  as  others  described  by  persons  unacquainttf'i 
with  and  even  opposed  to  the  doctrines  of  animal  m^- 
netism.  The  following  case  is  given  by  Colquhoun.  on  Mh- 
authority  of  Sauvages,  and  may  be  found  in  greater  dnsi! 
in  the  'Hist,  de  rAcad6mie  des  Sciences,*  for  the  year  J  74: : 
A  girl  of  twenty  years  of  age  was  frequently  attacked  «:th 
cataleptic  insensibility,  during  which  she  contiuoed  »t:f 
and  deprived  of  all  sensation,  whether  standing,  sittini;.  or 
lying,  in  the  position  she  might  happen  to  be  in  ac  tbe 
commencement  of  the  attack,  and  she  could  be  pushed  for- 
ward, like  a  statue,  when  it  was  wished  to  remove  her  from 
one  place  to  another.  She  was  afterwards  placed  in  a  d\t- 
ferent  state,  which  commenced  with  the  same  deprivation 
ofsensjand  motion,  but  at  intervals  presented  a  won drt- 
ful  kind  of  animation.  She  first  became  motionless*  then, 
some  minutes  afterwards,  she  began  to  yawn,  sat  up  on  thr 
bed,  and  enacted  the  following  scene,  which  she  repeated  at 
least  fifty  times.  She  spoke  with  an  unusual  liveliness  and 
cheerfulness,  and  what  she  said  was  a  continuation  of  «ha; 
she  had  spoken  in  her  previous  flt,  or  a  repetition  of  some 
part  of  the  catechism  which  she  had  heard  read  on  the  pre 
ceding  evening.  She  frequently  addressed  her  aoquatct- 
ances  in  the  house,  and  sometimes  made  ironical  applif«- 
tions  of  moral  apophthegms  to  them  under  feixned  name* 
with  open  eyes,  and  such  gestures  as  she  had  made  the 
previous  evening.  That  during  all  this  time  she  was  not 
awake,  is  clear  from  various  experiments.  A  hand  vas  sud- 
denly pasted  near  her  eyesi  without  produoioganj  aotioii  in 
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Its  usual  rate.  After  this  dressing  M.  Ghapelain  awakened 
the  patient,  whose  somnambulic  sleep  had  continued  from  an 
hour  previous  to  the  operation,  that  is  to  say,  for  two  days. 
She  did  not  appear  to  have  any  idea  of  what  had 
passed  in  the  interval;  but  upon  being  informed  of  the 
operation,  and  seeing  her  children  around  her,  she  expe- 
rienced a  very  lively  emotion,  which  the  magnetizer  checked 
bv  immediately  setting  her  asleep.  The  only  doubt  or 
objection  that  the  writer  has  ever  seen  raised  with  respect 
to  the  above  case,  is  that  it  does  not  appear  certain  that  the 
patient  was  not  in  a  state  of  anaesthesia  b^ore  she  was 
thrown  into  the  magnetic  trance ;  but  this  is  so  very  far- 
fetched and  improbable,  that  it  is  almost  equivalent  to  con- 
fessing that  the  fact  of  an  artificial  state  of  anaesthesia 
having  been  produced  is  indisputable.  With  respect  to 
the  phenomenon  of  somnambulism  as  caused  by  mes- 
merism, or  animal  magnetism,  the  writer  only  wishes 
to  add  most  distinctly  and  explicitly  that  so  much  credu- 
lity and  deception  have  been  brought  to  light  in  connection 
with  it,  that  a  person  cannot  be  too  cautious  in  sifting  and 
weighing  the  evidence  on  which  each  of  the  alleged  in- 
stances rests ;  but  that,  after  all  this  mass  of  knavery  and 
folly  has  been  cleared  away,  there  still  remain  a  large  num- 
ber of  instances  which  cannot  be  disbelieved  without  dis- 
carding all  historical  evidence  whatever.  For  more  informa- 
tion on  the  subject  the  reader  may  consult,  besides  the 
works  already  quoted,  the  Rev.  Cbauncey  Townshend's 
work  on  Somnambulism,  and  'Le  Magn^tisme  Animal  en 
France,'  by  M.  Bertrand,  Paris,  1826. 

IV.  Ec9tatic  Somnambulism, — M.  Bertrand  has  given 
this  name  to  that  species  which  is  produced  by  a  high  ex- 
altation of  the  mind,  and  becomes  in  a  manner  infectious 
by  sympathy  in  such  persons  as  are  predisposed  and  sub- 
jected to  the  same  influences.    Of  this  last  species,  the 
devotional  ecstasis  is  perhaps  the  most  frequent  and- the 
most  remarkable ;  and  this  has  been  supposed  to  have  had 
some  connexion   with  the  oracles  and  other  miraculous 
stories  of  antiquity.    M.  Bertrand  has  however,  for  obvious 
reasons,  selected  bis  instances  from  four  different  periods  in 
modern  times,  in  each  of  which  the  devotional  eestasis  ap- 
peared as  a  sort  of  epidemic,  and  presented  symptoms  very 
similar  to  those  occurring  in  the  three  former  species  of 
somnambulism.    The  first  series  of  phenomena  are  those 
which  took  place  in  connexion  with  the  burning  of  the  un- 
happy Granaier  on  the  charge  of  sorcery  at  Loudun,  in  1634, 
an  account  of  which  may  be  found  in  Bayle  {Diet  Hist,, 
art.  <  Grandier') ;  or  in  the  *  Hist,  des  Diables  de  Loudun,' 
by  a  Protestant  Refugee,  Amst.,  1693,  l2mo.    The  next  in- 
stances are  extracted  from  a  scarce  work  eniitled  *  Th^tre 
Sacr6  des  C^vennes,*  and  relate  to  the  French  Protestants 
who,  after  the  revocation  of  the  Edict  of  Nantes,  168a, 
went  by  the  name  of  the  *  Trembleun  des  C^vennes,'  and 
were  persecuted  and  massacred  in  those  mountains.    The 
third  epidemic  broke  out  at  the  tomb  of  the  Abb6  P&ris  in  the 
church  of  St.  M£dard,  at  Paris,  about  the  year  1731.  These 
are  perhaps  the  most  celebrated  of  all,  as  having  been  selected 
by  Hume  to  oppose  to  the  miracles  of  the  New  Testament. 
The  original  and  authentic  account  of  them  was  published 
by  M.  CarrI  de  Montgeron,  in  a  work  entitled '  La  V^rite  des 
Miracles  op^r6s  k  I'lntercession  de  M.  De  Pfiris,'  &c.,  2 
vols.  4to.,  1 737, 1 74 1 ;  and  they  are  examined  at  some  length 
and  with  great  acuteness  by  Bishop  Douglas,  in  his  *  Criterion, 
or  Miracles  Examined,'  &c.   To  these  he  has  added,  fourthly, 
some  considerations  on  the  state  produced  in  the  patients 
who,  towards  the  end  of  the  last  century,  were  exorcised  by 
a  priest  named  Gassner,  at  Ratisbon.    An  account  of  these 
(supDosed)  miraculous  cures  is  to  be  found  in  a  work  en- 
titled *  L' Antimagndtisme ;  ou  Origine,  ProgrSs,  Decadence. 
Renouvellement,  et  Refutation  du  Magnctisme  Animal,' 
3vo.,  Londres,  1784  (pronounced  bv  M.  Deleuze  to  be  the 
ablest  publication  that  had  appeared  against  the  doctrines 
of  Mesmer),  which  account  is  extracted  from  a  work  called 
'  Procds-verbal  des  Operations  Merveilleuses,  &c.,  par  le 
Minisldre  du  Sieur  Gassner,'  &c.,  Schillingsf  iirst,  1 775.    As 
however  neither  these  nor  many  other  examples  that  might 
be  brought  forward  can  be  fully  noticed  here,  it  has  been 
thought  sufficient  to  point  out  the  places  where  further  in- 
formation may  be  procured. 

SOMNER,  WILLIAM,  was  born  at  Canterbury,  ac- 
cording to  the  account  given  by  his  wife  and  son,  March 
.loth,  1006;  hut  according  to  the  register  of  tho  parish  of 
St.  Mar</aret*s.  he  was  baptised  there  on  November  5th, 

9».    His  father  was  registrar  of  the  court  of  Canterbury 


under  Sir  Nathaniel  Brent,  who  was  then  oommisMrjr.  He 
was  sent  to  the  free-school  of  that  city,  where  he  acquired  & 
competent  knowledge  of  Latin.  He  was  next  placed  as 
clerk  to  his  father  in  the  ecclesiastical  courts  of  the  diooes*. 
and  afterwards  preferred  to  an  office  in  the  courts  by  arch- 
bishop Laud.  His  natural  bent  was  to  the  studj  of  anti- 
quities, in  which  he  was  encouraged  by  Dr.  Meric  Cl- 
saubon,  one  of  the  prebendaries. 

In  1640  he  published* The  Antiquities  of  Canterbury.* 
4to.,  a  work  which  gained  him  considerable  reputation,  and 
which  was  afterwards  reprinted  and  enlarged  by  Nich<»Ij\ 
Batteley*  fol.,  Lend.,  1703.    Somner*s  next  pruducttoo  »a« 
an  Appendix  to  the  first  part  (all  that  was  published i  ci 
Casaubon*s  Commentary  *  De  Quatuor  Linguis,*    I  lukt^ 
Lend.,  1650,  showing  the  relation  of  the  German  with  v\i« 
Saxon  language.    In  1652  he  added  a  most  valuable  GW 
sary  to  Sir  Roger  Twysden*s  '  Decem  Scriptorea.*     He  «ai 
now  urged  by  his  friends  to  make  a  Saxon  Dictionary,  but 
as  this  was  a  work  which  reauired  time  and  great  labour,  it 
was  necessary  that  he  should  have  sufficient  means  of  sup- 
port while  engaged  upon  it    Sir  Henry  Spelman    hud 
founded  at  Cambridge  a  lecture  for  '  promoting  the  Saxou 
tongue,  either  by  reading  it  publicly  or  by  the  editing  uf 
Saxon  Manuscripts;*  and  this  lecture  being  vacant  in  ic:r. 
archbishop  Usher  recommended  Somner  to  the  then  pairun 
Roger  Spelman,  grandson  of  the  founder.    Accordtn;:«> 
Somner  had  the  salary,  and  went  on  with  the  work,  w  hi*  i 
was  published  at  Oxford,  in  folio,  in  1659. 

A  short  time  before  the  Restoration,  Somner  was  impri> 
soned  in  the  castle  of  Deal  for  endeavouring  to  procure  si^*- 
natures  to  a  petition  for  a  free  parliament. 

In  1660  he  was  made  master  of  St  John's  Hospital,  lu  i .' 
suburbs  of  Canterbury,  and  about  the  same  time  auditor  cf 
Christ  Church.  In  this  year  he  published  in  quarto  i<.v 
'  Treatise  on  Gavelkind,'  his  last  publication.  He  dic-i 
March  30th,  1669. 

He  left  behind  him  various  manuscript  collectiona.  mrA 
two  or  three  treatises,  one  of  which,  *  Of  the  Roman  Pprt« 
and  Forts  in  Kent,*  was  published  at  Oxford,  8vo.,  1693,  h\ 
Brome.  Another, '  De  Porlu  Iccio,'  translated  into  Laim 
by  Mr.  (afterwards  bishop)  Gibson,  was  published  at  Oxfopi. 
8vo.,  1694.  To  the  former  of  these  a  Life  of  Somner  is 
prefixed  by  While  Kennet,  afterwards  bishop  of  Pcief* 
through. 

Somner  was  buried  in  the  north  aisle  of  St  Margarvi » 
Church,  Canterbury,  where  there  is  an  inscription  tu  Li« 
memory*  His  books  and  manuscripts  were  purchased  U 
the  dean  and  chapter  of  Canterbury,  and  they  are  still  iL 
the  Cathedral  library ;  a  catalogue  of  them  is  appended  L> 
Kennet's  Life  of  Somner.  Somner  gave  great  assistance  c* 
Dugdale  and  Dods worth,  in  the  first  volume  of  the  *  Moqaa- 
ticon  Anglicanum.'  Among  his  friends  and  correspondents 
were  the  archbishops  Laud  and  Usher,  Sir  Robert  Cotu  a. 
Sir  Simonds  D'Ewes,  Sir  William  Dugdale,  Button  iu 
antiquary,  Sir  John  Marsham,  and  Elias  Ashmole. 

(White  Ken  net's  Life;  Pref.  to  the  Roman  Fortt  and 
Forts;  Biographia  Britannioa;  and  Gough's  British  T- 
pography,  vol.  i.,  p.  443.) 

SONCHUS  (ff07xoc)>  the  name  of  a  genus  of  plants  U- 
longing  to  the  natural  order  Composite ;  suborder  Cubo- 
racero.  It  is  characterised  by  a  many-flowered  head,  lu«^^ 
lucre  imbricated  with  scales,  swelling  at  the  base.  Rer^j^ 
tide  naked.  Fruit  ffansversely  striated.  Pappus  sim^  .e, 
sessile.  The  species  are  inhabitants  of  Europe,  Am^ 
Africa,  and  America.  DeCandolle  enumerates  foity-titc 
species,  of  which  four  are  natives  of  Great  Britain.  They 
are  not  used  in  medicine,  but  some  of  them  are  culli\au-.l 
in  gardens. 

The  most  common  species  is  the  Sonchus  olerarevi,  lUo 
common  sow-thistle.  It  has  downy  subumbel late  tloutr. 
stalks ;  a  glabrous  involucre ;  lyrato-runcinate  leave*,  uf  >[  vt 
ones  lanceolate  sagittato-amplexicaul  at  the  base,  all  ilcti> 
tato-ciliate.  This  plant  is  found  commonly  in  waste  piut  c> 
and  cultivated  ground  all  over  the  world.  It  has  hu>a.: 
yellow  flowers  and  a  conical  involucre  when  in  seed»  and  .« 
greedily  fed  upon  by  many  animaU. 

S.  arvensis  ( corn  sow-thistle) :  flower-stalks  cor)  mbo&e ;  .n- 
volucre  glandilose-hispid ;  leaves  denticulate,  ooidate  at  tb  • 
base,  oblongo-lanceolate,  lower  ones  si nuato-r uncinate.  I ; 
is  frequent  in  corn-fields  in  this  country  and  the  sou  the  . 
parts  of  Europe. and  in  Pennsylvania.  Dr.  Sibtborp  ko'.-i 
it  ill  Greece,  and  was  of  opinion  that  it  was  tike  same  |  .i..t 
as  the  voyxos  <rf ooc  of  Dioscoridcs* 
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80NO  QF  SOLOMON.  [Solomon*!  Soiro.] 
SONOA'RIA  U  the  name  of  a  ooontry  in  Aaia»  whioh 
oonttitutes  the  north-western  portion  of  the  Chinese  em- 
pin.  The  name  is  derived  Arom  the  Songares,  one  of  the 
great  difiiions  of  the  Calmucks  or  Oloth,  who  had  taken 
possession  of  this  country,  and  erected  a  powerful  empire, 
that  was  destroyed  hj  the  Chinese  after  the  middle  of  the 
last  century.  Songaria  lies  between  42®  and  49**  N.  lat., 
and  extends  from  76*  to  95"  E.  Ions.  In  length  it  extends 
upwards  of  900  miles;  but  the  width  Taries  so  much,  Uiat 
on  an  average  it  probably  does  not  much  exceed  300  miles. 
This  gives  an  area  of  270,000  square  miles,  or  about  70,000 
miles  more  than  the  extent  of  France. 

Bongaria  occupies  a  very  ramsrkable  position  on  the  globe. 
It  forms  the  most  northern  portion  of  an  isthmus,  which 
separates  two  great  wastes,  the  largest  deserts  on  the  surface 
of  the  globe,  with  the  exception  of  the  Sahara  in  Africa. 
On  the  east  of  this  isthmus  is  the  Gobi,  which,  according 
to  a  rough  estimate,  has  a  surface  exceeding  1,200,000 
square  miles.  This  desert  oonstitutes  an  elevated  table- 
land, and  is  called  the  Gobi  or  Sharoo.  [Gobi.]  On  the 
west  of  the  isthmus  extends  a  low  desert.  This  desert, 
which  may  be  called  the  Caspian  Desert,  as  it  surrounds  the 
sea  of  that  name  on  the  north  and  east,  is  even  larger  than 
the  Gobi,  covering  an  area  of  nearly  1,300,000  square  miles. 
In  this  estimate  the  Descht  Kowar,  between  the  Caspian 
Sea  and  the  lower  course  of  the  Amoo»  is  considered  as  the 
most  southern,  and  the  Barabinza  Steppe  in  Siberia,  be- 
tween the  rivers  Irtish  and  Obi,  as  the  most  northern  por- 
tion :  and  it  is  assumed  that  the  Calmuck  Steppe,  between 
the  lower  Volga  and  the  Black  Sea,  constitutes  its  most 
western  part  Both  deserts,  the  Gobi  and  the  Caspian  De- 
sert taken  together,  are  equal  in  extent  to  the  Sahara, 
and  to  two- thirds  of  the  surfkce  of  Europe. 

The  isthmus  which  separates  these  two  large  deserts  is 
connected  on  the  south  (near  36*"  N.  lat)  with  the  range  of 
the  Hindu  Koosh,  and  on  the  north  (near  50°  N.  lat)  with 
the  western  extremity  of  the  Altai  Mountains.  South  of 
>  40®  it  lies  north  and  south,  and  comprehends  the  countries 
known  under  the  names  of  Badakshan  and  Bokhara.  North 
of  40*  it  lies  south-west  and  north-east,  and  oomprehends 
the  countries  called  Kokand  and  Songaria.  South  of  40® 
N.  lat  the  descent  from  the  elevated  Gobi  to  the  low  Caspian 
Desert  is  formed  by  an  elevated  range  a  great  part  of  which 
is  always  covered  with  snow,  and  the  descent  is  rapid;  but 
north  of  40*  N.  lat.,  and  especially  in  Songaria,  it  is  formed 
by  a  number  of  extensive  terraces,  which  taken  together 
extend  from  east  to  west  over  a  space  of  500  miles. 

On  the  east  Songaria  opens  to  the  Gobi,  and  on  the  west 
to  the  Caspian  Desert ;  but  on  the  north  and  south  it  is 
bounded  by  two  elevated  mountain-ranges,  the  Thian-shan 
and  the  Altai  Mountaitis.  The  space  between  the  two 
ranges  is  traversed  bv  numerous  minor  ranges,  whioh  lie 
in  every  direction,  and  divide  the  aurlsce  into  several  riverr 
basins,  which  are  entirely  separated  from  one  another,  and 
each  of  which  contains  a  lake,  the  receptacle  of  its  drain- 
age. Although  such  closed  river-basins  ooour  in  other 
parts,  sometimes  in  mountain  regions,  and  still  more  fre- 
quently in  deserts,  they  are  nowhere  so  numerous  as  in 
Songaria,  and  thev  impress  on  this  country  a  very  peculiar 
character.  It  is  desirable  that  such  an  extraordinary  coun- 
try should  be  open  to  the  investigation  of  scientific  travel- 
lers ;  but  the  policy  of  the  Chinese  preventa  it,  and  all  our 
knowledge  of  the  country  is  derived  from  the  scanty  obser- 
vations of  travellers  who  have  traversed  the  country  with 
caravans,  and  the  information  given  in  the  Chinese  Impe- 
rial geography.  These  scanty  materials  have  been  collected 
by  Hitter,  m  his  'Brdkunde  von  Asien,'  with  his  usual  in- 
dustry, and  have  been  compared  with  more  than  his  usual 
sagacity. 

Tkian-ihan  itfot<n/atn«.-~This  extensive  range  of  moun- 
tains extends  in  its  western  prolongation  far  into  the  Cas- 
pian Desert  The  most  western  branoh  is  known  by  the 
name  of  Ak-tagh,  which  occurs  about  50  miles  north  of 
Samarcand  in  Bokhara,  near  41°  N.  lat  and  67*  B.  long. 
In  these  parts  it  rises  with  a  moderate  elevation  above  the 
adjacent  steppe.  From  this  point  it  extends  eastward  to  the 
east  of  the  meridian  of  the  town  of  Hami  in  Chinese 
Turkistan ;  and  seems,  as  far  as  is  known,  to  terminate 
near  95^  B.  long.  The  extent  from  west  to  east  is  about 
1400  miles,  or  200  miles  more  than  the  length  of  the  Ap- 

eachian  Mountains  in  North  America,  if  the  Lookout 
nge  in  Alabama  and  the  mountains  at  the  month  of  the 


river  St  Lawrenee  are  considered  aa  the  oxtrpmitiae  of  ths 

l^st-ipentioned  mountain-systeip.  The  Thian-shao  do  nut 
greatly  deviate  frooi  a  circle  of  latitude,  as  their  welter  n 
extremity  is  near  41''  N.  lat.*  aud  their  eastern  between  -U* 
aud  44"*  U.  lat 

The  Ak-tagh  rises  boldly  out  of  the  steppe,  but  not  to  a 
great  elevation,  nor  doea  it  occupy  a  great  width.     Where 
it  approaches  the  descent  from  the  high  table-land  to  the 
lower  country,  it  increases  in  elevation  and  width,  and  takc» 
the  name  of  the  Asferah  Mountains.    At  the  road  whicn 
traverses  the  chain  between  Kashgar  in  Chinese  Turktsian. 
and  Khokhand  in  Fergana,  the  range  is  probably  100  mile* 
across,  and  rises  so  nigh  that  it  is  covered  with  sn  )v 
nearly  the  whole  year  round :  some  parts  even  seem  to  rue 
above  the  snow-line.     East  of  this  road  the  mountains  arv 
called  Mus-tagh  or  Moossoor,  and  this  name  has  bcra 
adopted  to  designate  the  range  of  the  Tbian-shan  as  far  tz^i 
as  the  grea^  mass  of  the  Bqgdo  Oola  Mountains,  near  tsw* 
£.  long.    The  western  part  of  the  Mus-tagh  is  stated  to 
contain  many  high  summitst  which  are  always  covered  »iili 
snow ;  but  south  of  the  lake  of  Issikul  or  Temurtoo,  where 
it  is  crossed  by  two  roads  leading  from  Kuldsha  or  lU  to 
Ushi  and  Kashgar,  the  mountains  are  much  below  the  snow- 
line.   About  sixty  miles  farther  east  however,  where  the 
road  between  Kuldsha  and  Aksoo  traverses  the  chain,  the 
snow  masses  occupy  from  nine  to  ten  miles  of  the  central  por- 
tion of  the  range,  and  those  masses  are  stated  to  extend  lu 
a  great  distance  east  and  west  of  the  road.   The  big  Iter  p^r- 
tion  is  said  to  occupy  about  forty  miles  in  width ;  and  whto 
the  lolver  heights  which  are  contiguous  to  it  on  both  sides  ar« 
added,  the  whole  breadth  of  the  Xhian-shan  at  the  road  can 
hardly  be  less  than  eighty  miles.    East  of  85*  is  the  Bog'in 
Oola,  which  lies  north  of  Karashar,  and  seems  to  be  ibv 
most  elevated  and  most  extensive  mountain-masa  of  ittt 
Thian*shan.    According  to  the  information  of  the  nati«  irx 
the  masses  it  snow  and  ice,  aud  the  glaciers  which  co^cr 
its  summit,  occupy  a  great  space,  and  attain  a  oonsideTabie 
elevation  above  the  snow-line.    There  is  no  road  over  this 
range  between  that  which  leads  from  Kuldsha  to  Kutche 
(83^ £.  long.),  and  which  has  not  been  travelled  b\  any 
Buropean,  and  another,  by  which  the  range  is  traverMa  vcs^t 
of  Turfan  (89°  B.  long.),  a  distance  of  300  miles.  The  most 
eastern  part  of  the  Tnian*9han,  or  that  which  lies  betweca 
89*  and  95"  B.  long.,  is  very  li(tle  known.    Along  the  ro^d 
west  of  Turfan,  which  leads  fro|n  this  plaee  northward  to 
Urumtai,  there  are  some  anow-covered  mountains;  but  far- 
ther west  the  range  is  opusiderably  lower,  and  near  9  j°  i: 
terminates  as  abruptly  in  the  eastern  dpsert  aa  the  Ai- 
tagh  rises  in  the  western.    It  is  indeed  supposed  thsU  this 
mountain*raiige  continues  through  the  Gobi,  until  it  uniu-*, 
near  106"  or  107*  B.  long.,  with  the  In-shan,  which  he:« 
north  of  the  great  northern  bend  of  the  Hoang-ho  ;  but 
this  supposition  is  not  borne  out  bv  |he  scanty  informath'U 
that  we  possess  about  this  part  of  Asia,  or  if  such  oootinu- 
ation  exists,  it  is  only  inaicated  by  low  hills  and  ranges 
which  occur  at  great  distances  from  one  another. 

Altai  Mountaini. — The  Altai  Mountains  which  boutv! 
Songaria  on  the  north  are  deschbea  in  voL  i.,  p.  397.  W  t 
shall  here  only  add,  according  to  the  most  recent  informs- 
tion,  that  the  part  of  the  range  which  lies  south  of  the 
rivers  Narym  and  Bukhtarma,  and  consequently  within  ik.* 
Chinese  empire,  and  in  Son^ria,  has  been  found  to  be  iho 
most  elevated  part  of  this  mountain  system  which  u 
known.  South-east  of  the  Kolson  Bielku  or  the  Shqv.- 
mountains  of  Kolson,  which  are  the  highest  in  Stbeha,  .i 
what  is  called  by  the  Russians  the  Kurtshum  BielkLoc  ihu 
Snow-mountains  of  Kurtshum,  which  attain  a  much  grcaur 
elevation,  and  form  on  their  snow-covered  lops  an  ex- 
tensive ice-field  above  which  no  summit  rises.  But  a  ^i..  % 
high  summit  stands  near  88*  20\  and  this  properly  ia  c»l lei 
by  the  natives  E^tag  Altai,  or  Great  Altai. 

ilocinlotfi-cAoifif  within  Songariik-^ll  was  formerly  sup- 
posed that  a  continuous  elevated  chain  of  mountains  con. 
nected  the  Mus-tagh  with  the  AlUi  liounuina,  and  that 
thia  chain  ran  in  a  direction  south-west  and  north- east. 
Such  a  chain  doea  oot  exist  T)iere  is  however  an  uum- 
terrupted  continuation  of  high  groi|ud  between  both  m«>un- 
tain  systems.  So  far  as  is  knowi^i  t)us  high  ground  dork 
not  in  any  place  iall  to  the  common  level  of  the  countr>. 
nor  even  amk  low  enough  to  loee  the  appellation  of  moun- 
tains, and  in  some  places  it  rtsea  ^hove  the  saow^Loc; 
The  most  elevated  portion  ia  the  ran^  called  Iren  Khahir 
gan,  whidi  at  ita  eaatern  extremity  i§  connected  with  ths 


so  K 


243 


S  O  N 


tnoontaiiHniasfi  of  the  Bogdo  061a.    Fh>m  tbe  point  of  eon- 
neclion  with  that  mass  it  first  runs  north-west,  but  after- 
wards turns  west,  and  may  be  said  to  terminate  with  a  consi- 
derable depression  north  of  ttie  town  of  Kuldsfaa.  The  length 
of  this  chain  may  be  about  200  miles,  and  we  infer  that  it 
must  rise  to  a  great  elevation  and  contain  much  snow  on  its 
summits,  from  the  cironmstance  that  the  great  road  from  Pe- 
king to  Kutdsha  traverses  the  chain  at  the  depression  north 
of  Kuldsha,  and  does  not  cross  it  farther  east,  though  if 
it  did,  the  road  would  be  considerably  shorter.   The  western 
eontinuation  of  the  Iren  Khabirgan  is  called  the  Tokty 
mountains.    This  cl^ain  soon  turns  to  the  north-west  and 
north,  and  extends  ahn^g  the  westerii  banks  of  Lake  Alakul 
or  Alaktau-kul  pntil  it  terminates  at  the  Tarbagatai  moun- 
tains.   This  last-meniioned  chaiil  riins  east  and  we$t   The 
Tokty  moontarns  are  of  moderate  eloTatiot^  but  it  is  stated 
that  near  Lake  Alaknl  a  summit  occurs  ^hicb  is  alwaya 
eovered  with  snow.    The  cbarri  is  much  fewer  which  ex- 
tends from  the  northern  dediVity  of  thp  Tarbaeatai  moun- 
tains first  northward  and  then  north-fastwara,  ntrtil  it 
terminates  on  the  banks  of  the  mer  Irtish,  constituting  \n 
this  part  the  boun^r^  between  the  ecbpires  of  China  and  of 
Russia.    This  most  northern  prolongation  is  called  the 
Kbeirek  mountains.    The  Kheirek  mountains  are  sepa- 
rated from  the  Altai  mountains  by  the  narrow  valley  of  the 
Irtish.    Another  cbain  of  moun^ins  is  connected  with  the 
Tokty  mountaitiB  near  the  soiith-westem  corner  of  the 
Alakul  lake.  It  is  cabled  Ata-tap,  a  name  frequently  occur- 
ring in  these  parts  of  Asia,  and  ft  extends  first  eastward  to 
a  short  distance,  and  then  north-east  io  a  great  distance, 
until  it  joins  the  Egtag  or  Great  Altai  near  the  sources  of 
the  Irtish.    The  easterh  extremity  of  (he  Tarbagatai  moon- 
tains  is  immediately  connected  with  the  Ala-tan.    The 
Tarbagatai  monntains  run  about  400  miles  east  and  west, 
and  terminate,  liktf  the  Ak-tagh,  abruptly  in  the  western 
desert    They  seem  to  rise  firom  4000  to  6000  feet  above  the 
sea,  and  in  some  places  snow  in  small  patches  is  found  even 
in  summer.    These  ridges,  and  some  others,  less  elevated  or 
less  known,  divide  (he  greater  part  of  Songaria  into  nume- 
rous closed  basins. 

The  basin  of  Lake  Issiktrl  or  Temurtoo  occupies  the  most 
sonth*westem  part  of  Songaria.  The  lake  is  stated  to  be 
nearly  lOO  miles  long  from  east  to  west,  and  about  35  miles 
wide  on  an  average.  At  no  great  distance  from  its  shores 
mountains  enclose  it  on  all  sides,  from  which  the  rfv^r  re- 
ceives a  great  supply  of  water.  The  superabundance  is 
carried  off  by  a  river,  which  leaves  'the  lake  at  its  western 
extremity,  and,  under  the  name  of  Chooi,  traverses  a  great 
extent  or  the  western  deserts,  which  isjpossessed  by  the 
Great  Orda  of  the  Kbirghis  Cossacks.  (Tixrkistan'.J  On 
the  south  of  the  lake  is  the  Mus  tagh,  and  on  the  north  of 
It  is  a  chain  called  Ala-tan.  It  is  said  that  these  mountains 
contain  iron-ore  which  is  worked. 

East  and  north  of  Lake  Issikot  is  the  basin  of  the  river 
Hi  which  (alls  into  the  lake  of  Balkash.    It  is  the  largest 
and  most  important  of  the  basins  of  Songaria ;  it  extends 
more  than  4tk0  miles  ea^t  and  west,  and  about  100  miles 
«outh  and  north,  and  probabTy  has  an  area  of  40,000  square 
miles,  which  is  equal  to  the  state  of  Tennessee.    The  river 
Hi  risea  with  two  branches  in  the  Thian-shan  mountains : 
the  larger  orighiates  between  81*  and  82*  S.  long.,  and 
runs  under  the  nameof  Tekes  north-east  for  more  than  100 
males,  when  it  meets  the  other'  and  smaller  branch,  which 
originates  near  the  place  where  the  I^en  Khabirgan  is 
mtfted  with  the  Bogdo  Oola,  and  runs  westward.    From 
the  plaee  where  these  branches  unite,  the  tiver  is  called  Hi, 
and  runs  to  the  west,  inclining  towards  its  termination  to 
the  north-west.  It  fUls  into  Lake  Balkash  by  several  arms, 
after  a  course  of  more  than  300  miles.  Lake  Balkasb  is  the 
largest  of  the  lakes  of  Songaria,  and  has  no  outlet,  though 
It  receives  several  other  rivers  from  the  north  and  east. 
The  eutem  half  of  the  Hi  basin  has  a  very  hilly  surface, 
but  it  contains  numerous  tracts  which  are  fit  for  agri- 
culture.    Even  when  the  Songares  were  in  possession  of 
the  country,  some  of  the  most  favoured  tracts  were  under 
cultivation.   But  as  that  nation  derived  its  subsistence  from 
its  horses  and  cattle,  and  was  not  accustomed  to  agricultural 
labour,  it  occupied  nearly  the  whole  country  as  pasture- 
ground,  and  these  pastures  were  very  rich  in  comparison 
with  those  in  the  deserts  farther  east  and  west    Accord- 
ingly this  country  was  the  principal  seat  of  the  empire  of 
the  Songares.    Since  it  has  fkllen  under  the  sway  of  the 
~^  '    government  has  sent  there,  and  ia  still  sending. 


a  great  number  of  settlers,  partly  as  military  colonies,  and 
partly  as  cultivators  of  the  ground,  but  all  of  them  are 
Dound  to  apply  themselves  to  agriculture.  The  military 
colonies  consist  chiefly  of  Mongols,  especiallv  Tshagars  and 
Syb6s,  and  Mandshoos,  who  unite  agriculture  wiib  the 
breeding  of  cattle.  A  number  of  Chinese  also  come  an- 
nually, who  are  condemned  to  death  according  to  the  laws, 
hwi  the  punishment  is  in  most  cases  conyerted  into  trans- 
portation to  the  banks  of  the  river  Hi.  These  Chinese  are 
said  to  have  already  greatly  contributed  to  change  the  face 
of  the  country  by  introducing  several  branches  of  cultivation. 
Though  the  army  which  is  kept  in  those  parts  is  rather 
Targe,  as  It  is  one  of  the  frontier  provinces,  and  surrounded 
by  many  wandering  tribes,  agriculture  ia  already  in  such  a 
forward  state,  that  no  great  supply  of  grain  is  required  from 
bther  par&  of  the  empire.  Farther  west,  about  80°  S.  long., 
the  hills  4isappear,  and  the  surface  sinks  to  a  level.  The 
soil  is  ^uch  less  fertile,  and  is  chiefly  covered  with  extensive 
tpgs,  in  which  only  canes  and  rushes  abound.  It  is  nearly 
a  desert,  mainly  inhabited  by  innumerable  herds  of  wild 
hogs  and  other  animals ;  but  in  approaching  the  country  of 
the  Khir||his  Cossacks  south  of  Lake  Balkash  it  beoomes  a 
dry  steppe,  affording  pasture-ground  for  horses,  cattle,  and 
sheep  for  several  months  in  the  year.  This  portion  of  the 
basin  is  abandoned  to  some  tribes  of  the  JCbirghis  Cos- 
sacks. 

North  of  the  eastern  part  of  the  basin  of  the  river  Hi,  and 
separated  from  it  by  the  Iren  Khabirgan  and  the  Tokty 
mountains,  is  the  basin  of  the  lake  of  Borotala,  which  is  fol- 
lowed on  tl^e  east  by  that  of  the  lake  of  Ayar,  whose  eastern 
extremity  is  contiguous  to  the  basin  of  the  lake  Khulus- 
sutai.  'Hie  three  basins  occupy  a  line  of  at  least  46 U  miles 
from  west  to  east,  near  45^  N.'lat  Only  the  western  por- 
tion of  the  first  basin  has  been  visited  by  Europeans,  and  of 
the  others  some  account  is  given  in  the  Chinese  geography. 
According  to  this  information,  it  seems  that  this  region, 
which  extends  to  the  base  and  over  the  northern  declivities 
of  the  Tbian-shan,  is  well  watered,  as  a  number  of  small 
rivers  descend  from  the  snow-covered  mountains,  which  in 
summer  supply  abundant  means  of  watering  the  soiL  It  is 
stated  that  the  Chinese  and  Mongols  who  have  been  trans- 
planted to  this  country  have  made  considerable  progress  in 
cultivating  the  ground,  and  that  it  is  rather  populous.  But 
the  cultivable  and  cultivated  space  is  not  of  great  width,  as 
the  rivers  at  a  distance  of  20  or  30  miles  from  the  base  of 
the  mountains  arrive  at  the  lowest  depression  of  the  basins, 
and  {here  form  the  three  above-mentioned  lakes,  which  are 
surrounded  by  extensive  swamps,  if  they  themselves  are 
not  rather  to  be  considered  as  swamps,  like  the  Hamoon  in 
Seistan.  [Ssistajt.]  We  have  no  information  respecting 
the  country  to  the  north  side  of  the  lakes,  nor  respecting 
(he  extent  of  the  lakes  themselves. 

North  of  the  basins  of  the  lakes  of  Ayar  and  Khulussutai 
are  several  smaller  basins,  and  a  larger  one  which  is  drained 
bv  the  river  Urunghu,  which  falls  into  a  laijge  lake  called 
Kisilbash.  We  are  enthrelv  unacquainted  with  the  natural 
capacities  of  this  region,  and  only  know  that  the  greater  part 
of  the  Turgut  Mongols,  who  left  Russia  in  1771  and  1772, 
were  settled  in  these  parts,  whence  we  may  infer  that  it  is 
more  fit  for  pasture  than  agricultural  purposes. 

The  basin  of  tbe  lake  Kisilbash  lies  south-east  of  the  basin 
of  the  river  Irtish,  which  occupies  that  extenaive  tract  of 
country  which  is  south  of  the  K^tag  or  Great  Altai,  and 
north  of  the  chain  of  the  Tarbagatai  mountains,  and  is  closed 
on  the  west  by  the  low  ri^e  of  the  Kheurek  mountains,  be- 
tween which  and  the  Altai  mountains  is  the  narrow  valley 
by  which  the  river  Irtish  runs  off  to  the  north.  This  ex- 
tensive basin  has  not  been  seen  by  Europeans  since  the 
country  has  been  sub^ted  to  the  Chinese ;  but  in  the  time 
of  Peter  I.  of  Russia  it  was  visited  by  his  command.  The 
expedition  sailed  to  the  lake  of  Zaisang,  from  the  north- 
western comer  of  which  the  river  issues.  The  lake  is  about 
70  miles  long  and  10  wide,  and  abounds  in  fish.  The  banks 
are  swampy  and  overgrown  with  caoes  and  reeds.  The 
river  Irtish,  which  originates  in  the  Egtag  Altai,  enters  the 
lake  at  the  eastern  extremity,  after  a  couiae  of  abont  250 
miles,  aa  it  is  supposed.  It  may  be  navigated  to  a  oonsi- 
derable  distance  by  large  river  barges.  The  oountry  about 
the  lake  was,  when  first  visited,  in  possession  of  the  Sooh 
gares,  and  no  part  of  the  basin  at  that  time  seemed  to  be 
cultivated.  At  present,  some  tribes  of  Kbirghis  Cossacka 
are  found  in  these  parts,  and  they  occupy  this  country  ex- 
dusively,  with  the  exception  of  a  few  Chinese  and  MandJKKM» 
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trbo  are  MtablUked  along  the  boundary «line  of  Siberia.  In 
the  eastern  districts  of  the  basin  however  some  tribes  of 
the  Songares  have  maintained  their  footing.  Nearly  all 
of  them  lead  a  wandering  life,  and  some  live  by  the  pro- 
duce of  the  chase.  The  Russians,  who  dwell  farther  north 
on  the  banks  of  the  Irtish,  with  the  permission  of  the 
Chinese  authorities  carry  on  an  extensive  fishery  in  the 
river  below  its  efflux  from  the  lake,  and  a  few  of  them 
advance  even  across  the  lake  to  the  upper  course  of  the 
river. 

Between  the  Tarbagatai  mountains  on  the  north,  and 
the  Ala-tau  range  on  the  south,  is  the  basin  of  Lake  Ala- 
kul  and  of  the  river  Emyl.  The  lake  is  said  to  extend 
more  than  sixty  miles  east  and  west,  and  about  half  that 
length  north  and  south.  The  course  of  the  river  does  not 
much 'exceed  one  hundred  miles.  The  level  part  of  the 
basin  has  a  soil  consisting  of  gravel,  and  consequently  of 
little  fertility,  but  at  the  base  of  the  mountains  and  along 
the  rivers  there  are  many  fertile  tracts  of  considerable 
extent,  which  are  cultivated  with  care  by  the  Khirghis 
Cossacks,  who  came  after  the  Songares  had  left  the 
country. 

Voleanoet  and  Earthauake$. — In  the  lake  Alakul  there 
is  a  lofty  island  called  Aral-tube,  which  is  an  extinct  vol- 
cano. Two  other  extinct  volcanoes  occur  in  theThian-shan 
mountains,  the  western  called  Pe-shan.  near  83**  £.  long., 
and  the  eastern  called  Hotsheou,  north  of  Turfan,  near 
90°  E.  long.  Along  the  northern  declivity  of  the  Thian-shan 
mountains  there  are  several  tracts  which  are  covered  with 
volcanic  products,  and  on  which  sal-ammoniac  and  sulphur 
abound.  It  seems  therefore  that  here,  nearly  in  the  centre 
of  Asia,  and  at  a  distance  of  from  1000  to  1800  miles  from 
the  sea,  an  extensive  volcanic  system  has  once  been  in 
action,  and  the  earthquakes  which  even  in  modem  times 
have  been  felt  in  this  country  show  that  this  powerful  cause 
is  still  in  operation. 

Climate, — We  are  not  acquainted  with  the  climate  of 
Songaria.  The  few  Europeans  who  have  visited  the  coun- 
try have  always  stayed  too  short  a  time  to  give  any  account 
of  the  climate.  As  however  this  country  is  placed  between 
two  great  deserts,  which  are  no  less  distinguished  by  the 
great  heat  which  is  experienced  in  summer,  than  by  the 
severe  cold  in  winter,  we  may  suppose  that  Sonearia  par- 
takes of  both  in  a  considerable  degree.  Rain,  which  is  so 
rare  in  the  deserts,  does  not  appear  to  be  abundant  in  Son- 
garia, as  we  must  infv  from  the  circumstance  that  where 
the  ground  is  cultivated  irrigation  is  practised ;  in  winter 
however  snow  falls  in  considerable  quantities. 

Productions, — Wheat,  barley,  and  millet  are  cultivated, 
but  rice  only  in  the  southern  districts,  especially  on  the 
banks  of  the  Hi.  Tobacco  is  very  extensively  grown,  and 
vegetables  abound.  There  are  excellent  melons  of  several 
kinds.  But  fruit-trees  are  not  frequent,  nor  is  the  fruit  so 
good  as  that  which  grows  on  the  south  side  of  the  Thian- 
shan.  The  lower  declivities  of  the  mountains  are  covered 
with  trees,  and  likewise  the  valleys  and  some  parts  of  the 
plains,  but  the  greater  part  of  the  country  is  destitute  of 
trees.  The  most  common  trees  are,  pines,  mountain-ash. 
poplars,  willows,  lime-trees,  and  birch.  In  some  parts  there 
are  good  timber-trees,  but  in  general  timber  is  very  scarce. 

The .  herds  of  the  wandering  tribes  consist  of  horses, 
camels,  cattle,  and  sheep.  Wild  animals  are  numerous, 
especially  deer.  The  argali  occurs  in  the  northern  as  well 
as  in  the  mountainous  districts.  Wild  hogs  are  extremely 
numerous  in  the  extensive  tracts  covered  with  reeds  and 
canes  which  surround  most  of  the  lakes.  As  most  of  the 
larger  lakes,  for  instance  the  Balkash.  the  Zaisang,  and 
others,  are  not  Alpine  lakes,  but  have  the  character  of  lakes 
of  the  desert,  it  is  probable  that  all  of  them  abound  in  fish. 
The  Russian  adventurers  carry  on  their  fishing  in  the  river 
Irtish  and  in  LAke  Zaisang.  The  fish  which  are  taken  are 
chiefly  sterlets  (accipenser  ruthenius.  L.),  sturgeons  (acci- 
pensersturio),  whitesalmonCsalmonelma),  salmo  fluviatilis, 
and  gadus  lota. 

The  minerals  which  are  mentioned  are  sal-ammoniac, 
sulphur,  salt,  iron,  and  coal.  The  last  two  minerals  are 
found  in  abundance  a  few  miles  west  of  Kuldsha. 

/nAo^Voirte.— Songaria  is  placed  between  the  two  great 
deserts  of  Asia,  and  time  out  of  mind  the  nations  that  in- 
habit the  Gobi  have  been  always  wandering  towards  the 
west,  and  expelling  the  nations  that  they  found  in  their 

'^y ;  we  may  therefore  suppose  that  not  a  trace  of  the  abo- 

ines  of  these  countries  at  present  exists.    We  learn  from 


the  Chinese  historians  that  the  moat  antient  nations  in 
Songaria  belonged  to  the  Caucasian  race,  but  the  preMrut 
inhabitants  are  Mongols,  with  the  exception  of  tlie  KUtrgln% 
Cossacks.    This  last-mentioned  nation,  which  at  preccni  is 
nearly  in  exclusive  possession  of  the  western  di*>trtrtK 
seems  to  have  occupied  this  part  of  the  country  at  the  time 
when  the  Songares  were  dispersed,  afier  the  downfall  «.f 
their  empire.    For  the  proper  country  of  the  Khirgl.i« 
Cossacks  is  the  great  western  desert.    In  the  others  par<«  .t 
Songaria  the  different  nations  of  the  Oloth  or  CalmurL* 
[Calmucks]  form  the  bulk  of  the  populatioD.    The  iiK*t 
numerous  are  the  Turgut,  or  rather  Toorgoot.  who  emi- 
grated from  Russia  in  1771  and  1772,  and  were  then  e*rt- 
mated  to  amount  to  about  80,000  families,  or  480.000  u.di- 
viduals.     They  are   mostly   settled  in  the  north- aaste:!! 
districts,  but  occur   in    small    numbers  in  other  pins. 
The  two  united  nations  of  the  Oloth  Proper  and  Songam 
are  dispersed  over  the  whole  country,  and  among  them  are 
settled  tlie  nations  which,  since  1767,  have  been  sent  tlM-re 
by  the  court  of  Peking,  the  Tshagar  Mongols,  the  Mand- 
shoos,  and  the  Chinese  themselves.    The  Mandshoos  and 
Chinese  are  engaged  in  agriculture,  commerce,  trade,  or 
employed  by  government    The  Tshagars  are  soldiers  and 
agriculturists,  and  chiefly  live  in  the  military  colonies^  Tue 
majority  of  the  other  tribes  live  on  the  produce  of  their 
herds,  but  many  of  fhem  have  begun  to  apply  themselves  lu 
agriculture,  when  the  soil  and  other  circumstances  oooc«r 
to  render  cultivation  profitable. 

Poliiical  Diviiiom  and  Towm, — Since  the  country  has 
become  subject  to  China,  it  has  been  divided  into  three  parts. 
The  eastern  districts,  or  those  which  extend  aUmg  the 
northern  base  of  the  Thian-shan  mountains,  have  been  in- 
corporated into  the  province  of  Kansi,  which  oonatitates  an 
integral  part  of  China  Proper.  The  western  dielrirts  arc 
united  under  a  provincial  government,  established  at  Ku.d- 
sha  on  the  Hi,  and  constitute  the  government  of  Hi.  TUcm- 
two  parts  together  are  also  known  under  the  name  U 
lliian-shan  Pelu,  or  the  North  Road  of  Tbuin-aban*  a*  the 
great  road  from  Peking  to  the  north-western  bonndsiry  f 
the  Chinese  empire  traverses  them  in  their  length.  Tht 
northeiii  districts,  that  is,  the  basin  of  the  riven  Irtish  aud 
Urung-hu,  and  some  smaller  basins,  constitute  a  ]>art  of 
the  government  of  Khobdo  or  Gobdo,  the  greater  portion  uf 
which  lies  east  of  the  Egtag  Altai. 

That  part  which  belongs  to  the  province  of  Kanai  contains 
the  towns  of  Barkol  and  Oorum-tsi.    Barkd,  called  by  the 
Chinese  Tshin-si-fu,  is  near  the  eastern  extremity  of  the 
Thian-shan  mountains,  north  of  Hami,  and  a  fortress  witli  x 
considerable  garrison,  which  begins  to  have  some  commerce 
on  account  of  the  great  road  passing  through  it  The  count  n 
in  which  it  is  built  seems  to  be  very  elevated,  as  it  is  siatr«J 
that  snow  sometimes  occurs  in  July.  Oorum-tsi,  or  UriuD-i»' 
which  lies  about  250  miles  farther  west  near  the  base  cT 
some  offsets  of  the  Bogdo  Oola,  in  a  very  fertile  district  con  • 
sists  of  two  to\ms.  Old  and  New  Oorum-tai,  which  are 
about  two  miles  from  one  another.    They  are  well  built « ith 
wide  streets.    The    military  colony  established  at   thcw 
places  consisted,  at  the  time  of  the  establishment  of  buui* 
families.    The  town  has  a  large  population,  and  is  eou~ 
sidered  to  be  the  most  thriving  and  industrious  place  in 
Songaria.    The  Chinese  have  established  aeveral  mannfac^ 
tures,  and  they  have  a  grammar-school,  a  city  school,  aud 
an  elementary  school.    The  Chinese  name  of  Oorum-tsi  i» 
Ty-hua-tsbew.    It  is  a  town  of  the  second  class,  the  eapujf 
of  the  western  district  of  Kansi.  It  carries  on  a  ceosideimble 
tiade  with  Kuld&ha  and  Tarbagatai. 

The  capital  of  the  government  of  lit  is  Kuldsfaa,  called 
also  Hi  and  Kura,  and  by  the  Chinese  Hoei-Yuan-shiojc. 
It  stands  about  a  mile  from  the  banks  of  the  nver  lit,  and 
is  enclosed  with  a  wall  built  of  liewn  stone  eighteen  feet 
high.  It  contains  about  10,000  houses  and  60.000  inhabi- 
tants, and  is  the  seat  of  the  provincial  govern  men  i,  and  ^f 
the  military  administration  of  the  army,  which  is  posted 
along  the  western  boundary  of  the  Clune^  empire.  It 
carries  on  a  considerable  trade  with  Oorum-tsi  and 
Signan  in  Shensi,  and  also  with  Kaahgar  in  Chinese  Tur- 
kibtan,  and  with  Tarbagatai.  About  nine  miles  north  oi 
Kuldsha  is  Kashmir  or  Kashmir-hur6,  a  new-built  town 
with  3000  houses,  mostly  inhabited  bv  Chinese  aettlrrv 
who  are  very  industrious.  Tarbagatai,  called  by  the  K.hii^Ui» 
Cossacks  Toogootshuk,  and  by  the  Chinese  Soui-shini^* 
tshing,  is  situated  not  far  from  the  southern  basis  of  the 
Tarbagatai  mountains,  and  is  fortified.  It  contains  about  6(Kl 
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armies  wliioh  tMte  itnt  against  him ;  but  he  was  obliged  to 
yield  to  the  third  (1757),  whieh  took  posdefwion  of  the  whole 
country  of  Songaria  and  Turkistan.  Amureana  went  to  Si- 
beria, and  died  soon  afterwards,  at  Tobolsk,  of  the  small-pox. 
These  oon  (in  ual  wars,  and  the  severity  with  which  the  Chinese 
punished  Amarsaiia*i  adherents,  nearly  extirpated  the  Proper 
0)5ih  as  w«H  as  the  Songares,  aAd  tlie  eountry  was  turned 
into  a  desert.  As  a  great  portion  of  it  is  unfit  for  euUiTa- 
tion,  die  Oliinese  wished  lo  re-people  it  with  some  nomadie 
tribes;  andindoeed  tbeToorgiit,  Who  had  taken  r^fnge  in 
flussia  when  pressed  by  Ars%dan,  to  return  to  their  native 
eountr]f  in  1771  and  1773.  [CALHtycKS.]  If  seems  thtjt 
the  Kbtrgbis  Oosaaeks,  who,  Afmn  the  destruetion  ef  the 
Songares,  bad  taken  possession  of  the  western  distriets  6f 
Songaria,  joined  the  insurtwetion  ef  tho  Turkish  tribes  in 
Chinese  Turkistan  in  1833,  and  that  a  great  number  of  them 
have  been  piit  to  death.  It  appears  to  be  the  policy  of  the 
Chinese  emfperor  to  punish  all  revolts  of  the  nomadie  tribes 
with  unsparing  aovef  ity. 

(Ritur,  Brdktmde  vm  Men,  vol.  i^ ;  Humboldt,  Praf- 
mmU  Aiiaiiqu€$.) 

SONNSRA^IA,  a  gentis  of  ptaotsof  the  aatmral  family 
of  Myrtaoeia,  so  named  by  the  yobnger  Linnaeas  in  comptN 
meitt  to  li.  Sottinerati  wiAl  known  by  his  '  Voyage  ft  la  Nbu- 
velle  Guinea,*  and  his  *  Voyai^es  avx  Indes  Orientales  et  ft 
la  Chiaev'  and  who  made  known  many  new  nlants.  The 
genus  is  cfaaraotertsed  by  havhig  a  4-6-cleh  earn  pan  u- 
lale  oalyx,  adhering  to  the  ovary  at  the  very  base ;  petals 
4  to  €#  alternating  with  the  valvate  lobes  of  the  ealyx ; 
stamens  numerous;  styles  Aiform,  with  a  peltate  stigma; 
fruit  biicoaie,  appearing  half-superior,  many-celled;  seeds 
nnmerous,  neatling  in  a  fleshy  pulp,  curved ;  the  species 
form  moderate-sised  trees,  with  opposite  leaves,  which  are 
entire,  thick,  and  almost  veinleas ;  flowers  usually  solitary, 
large.  B,  aeida  is  the  best  known  apecies,  being  the  Paga- 
pat«  of  Sonnerat,  and  the  Blatti  of  Rheede,  which  has  an 
•eid  eatable  fruit.  The  bratiohlets  tetragonal ;  leaves  oval, 
oblong ;  ealyx  deleft ;  petals  6 ;  berry  globose.  The  tree 
is  forty  feel  high,  and  is  a  nalivo  of  NeW  Ouinea  and  (he 
Moluccas,  as  well  as  of  the  Malabar  coast  and  of  the  delta 
of  the  Ganges.  S.  alba  is  another  species  of  the  Moluccas, 
and  S.  apetala,  a  native  of  Ava,  near  Rangoon,  as  well  as  in 
moist  situations  along  the  Burmese  coast. 

SONNET  (Italian,  Sonata,  SoneNo),  a  ibrm  of  poetry 
much  used  by  the  Italian  and  Spanish  pools,  but  whieh  our 
defteiency  of  rhymes  has  caused  to  be  more  sparingly  used 
in  English.  The  aonnet  properly  consists  of  two  quatrains 
and  two  tercets.  The  last  six  lines  are  susceptible  of  various 
arrangements ;  the  one  usosKy  adopted  in  English  is  the 
rhyming  of  the  fifth  and  sixth  lines  together,  fireituently 
aAer  a  full  nause.  so  that  the  sonnet  okcTs  with  a  point,  as 
in  an  epigram.  The  Italians  consider  the  best  form  to  be 
the  rhyming  together  of  the  three  uneven  and  the  three 
even  lines ;  but  our  poverty  of  rhymes  causes  us  to  prefer 
the  rhyming  of  the  flfst  and  fourth,  second  and  fifth,  third 
and  sixth  lines :  this,  with  a  ^reak  in  the  sense  at  the  third 
line,  oenstitntes  also  d  legitimate  sonnet,  of  which  the 
Italians  have  given  abundant  precedents.  We  need  scarcely 
observe  that  all  our  poets  have  held  themselves  at  liberty  io 
vary  the  form  of  the  sonnet  The  lightness  and  nchtvess 
of  the  Italian  and  Spanish  languages  enable  their  ^ts  to 
express  every  foeHng  or  fancy  in  the  sonnet ;  but  with  us  it 
has  been  found  most  suitable  le  grave,  dimvifted,  and  con- 
templative subjects.  Hence  Milton  and  Wordsworth  are 
ottr  best  writers  of  sonnets. 

SONNITBS.    [MoHAMiCED.] 

SONNINI  DB  MANONCOURT,  CHARLES  NI- 
CX)LAS  SIGISBERT,  was  born  at  Lundville,  Feb.  1. 
1761.  He  was  the  son  of  Nicolas  Sonnini,  seigneur  of  the 
fief  of  Manonoonrt  in  Vermois,  and  councillor  of  Stanislaus, 
king  of  Poland.  He  was  educated  at  the  Jesuit  university 
of  Pont-ib-Housson,  and  made  mpid  progress  in  his  studies. 
At  an  early  age  he  became  acquainted  with  Buffon  and 
Nollet,  who  eneoaraced  his  taste  for  natural  history.  Hav- 
ing a  wish  to  travel,  he  obtained  a  commission  in  the  marine 
engineer  service,  and  in  1779  was  sent  to  Cavenne  in 
eoaseqoende.  Here  he  showed  great  energy  and  courage 
in  exfAoring  the  country  and  dfelodgine  from  their  strong- 
holds the  savages  with  whom  tho  colony  was  molested, 
and  succeeded,  at  great  personal  risk,  in  making  a  passage 
by  water  from  tiay#nne  to  the  mK)untain  La  Gabrielle,  the 
oeoomplishment  of  which  had  been  mnch  desired  by  the 
•Dtonists,  but  abandoned  by  leaaon  of  the  Batumi  dilBeultiaB 


of  the  route.  He  was.  In  consequence  of  this  enterpn«^. 
promoted  to  the  rank  of  lieutenant  on  his  return  to  Frnnc''. 
In  1775,  after  a  visit  to  the  western  coast  of  Africa,  he  r^- 
sumed  his  post  as  an  engineer  at  Cayenne,  and  spent  twn 
years  in  researches  in  natural  history.  Returning  to  France . 
in  consequence  of  ill  health,  he  passed  the  winter  of  \77€ 
with  Buffon,  assisting  him  in  his  labours,  till  he  joineil  the 
African  expedition  of  Baron  do  TotI,  in  1777.  After  re^ 
maining  some  time  in  Egypt,  and  explorhig  the  country, 
he  travelled  in  Greece,  the  Archipelago,  and  Asia  Minor. 
He  returned  to  France  in  1780,  and  employed  himself  in 
the  improvement  of  agriculture,  introducing  several  valuablv 
exotic  vegetables  into  his  country.  At  the  beginning  of  the 
Revolution  he  was  appointed  one  of  the  admfnistratort  f^ 
the  d^partemetit  do  la  Meurthe;  but  being  deprived  of  th:» 
office  bv  S(.  Just,  and  reduced  to  Mverty,  on  account  of  ha 
noble  birth,  he  employed  himself  in  arranging  and  pub- 
lishing  the  materials  eolleeted  in  his  travels.  He  was  aftcr> 
wards  pTaced  at  the  head  of  tb^  college  of  VIenne.  in  the 
d^partement  de  I'lsdre ;  but  foiltne  in  his  projects  of  reform 
there,  gave  up  this  situation  after  holding  it  two  years,  and 
returns  to  his  literary  labottrs.  In  1810  bs  went  to  Mot- 
davia,  and,  while  traversing  that  cotmiry,  caught  a  fever, 
firom  which  he  never  recovered.  He  died  at  Paris,  Mav 
29.  181 2.    His  principal  works  are,  *  Voyage  dans  la  Haute 

Egypt,  Paris,  8vo.,  1799 ;  •  Yoyage  ( 
Turquie,'  rarts,  8vo..  1801. 
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Buflbn's  'Histoire  Naturelle,'  Paris,!  799-18(^6,  to  ^hich  he 
contributed  19  vols,  of  fishes  and  1  vol.  of  eeiaeea,aQd.  joinih 
with  M.  Latreille,  4  vols,  of  reptiles;  and  the  '  Nouveaii 
Dictionnaire  d'Ristoire  Naturelle,  dvo.,  1803-4,  were  edttc  1 
by  him :  in  the  latter  he  Wrote  the  articles  'Man,*  'Qnatln.- 
peds,^  *  Birds,'  and  '  Oetacea.* 

Sonnfni  deserves  great  praise  for  his  Hbonrs  us  a  na?L 
ralist.  Like  other  great  travellers,  though  eager  and  t^n- 
thusiastfc,  he  was  somewhat  inconstant  in  the  direction  "f 
his  energies,  as  we  may  infer  firom  the  events  of  his  life,  v . 
less  than  from  the  remarks  of  his  Fretich  biographer,  lu 
his  '  Travels  in  the  East'  he  treats  of  the  natural  and  art.. 
ficial  productions  of  each  country,  and  gives  also  archst^Ii^ 
gical  and  topographical  notices  not  remarkable  fi)r  th^tr 
research  or  originality.  (BiograpMe  UmvetseUe,  by  tl.«- 
author  of  bis '  Eloge  Historique,'  where  is  a  list  of  his  other 
publications.) 

SONO'RA.    [MsxiCAW  States.]    * 

SOODAN,  or  BELE'D  EL  SU'DAN  fthe  Otmntrr  c: 
the  Blacks*;,  is  a  term  applied  by  the  Arabs  to  desitrnatc 
the  interior  of  Africa ;  but,  according  to  the  geograph)r<: 
position  of  the  country  in  which  it  is  used,  this  term  in<u- 
oates  difl^erent  portions  of  that  continent.    The  inhabitant! 
of  Egypt  apply  i^  ^  ^^^  countries  sooth  of  the  aecond  cats 
ract  of  the  Nile  (29*  N.  lat.),  and  tlTC  present  pasha  of  that 
country  has  formed  a  province  of  all  the  countries  in  Xhv^t 
ports  which  he  has  subjected  to  his  sway,  under  the  name 
of  Beled  el  Sddan.    [SkNNAAlt.]    The  Arabs  who  trade  u. 
or  are  settled  in  Bornou,  which  it  about  400  miles  west  cf 
the  Egyptian  province,  call  *  Soodau'  the  countries  whirt 
are  stSl  farther  west,  towards  the  middle  conrie  of  tho 
Qiforre.    The  geographers  of  Europe  have  given  it  a  mo. « 
comprehensive  application,  and  they  desi^nafe  aJt  the  coui.- 
Iries  along  the  southern  edge  of  the  Sahara  from  Sencgam- 
bia  and  Sierra  Leone  on  the  west,  to  Dbr  For  on  the  ea»t. 
by  the  term  Soodan.  Thus  Soodan  extends  from  10^  W.  fbn j. 
to  25*  E.  long.,  and  is  9406  miles  in  length.    Its  norrhc  r  : 
boundary  towards  the  Great  Desert  cannot  be  exactly  fix(¥l. 
as  the  fertile  and  cultivable  country  changes  Into  the  sa*id> 
waste  so  imperceptibly,  that  the  boundary  appears  to  v&A 
according  to  the  seasons,  and  hi  different  yetfisr   it  is  al>o 
very  imperfectly  known.    In  one  part,  at  the  most  nonVr.i 
bend  of  the  Qtrorra  or  JoHba,  the  fbrlile  oountry  extends  t  • 
17*  N.  lat. ;  but  in  other  places^  as  in  the  vksinity  of  Lak-.- 
Tiihad,  it  does  not  come  up  to  14*  N.  lat.    The  souther  t. 
boundary«line  is  almost  entirely  unknown.    West  of  t;.- 
course  cf  the  Quorra  it  is  ibrmed  by  the  Kong  Mountains 
which,  according  to  information  obtained  firom  thenatn  «. 
occupy  the  greater  part  o^  the  space  between  6*  and  in*'  N 
lat.,  and,  on  the  banks  of  the  river,  occur  between  7*  a-  1 
1 1*  N.  lat    East  of  the  Quorra,  the  extent  of  Sfa>odan  :<• 
ward  the  south  is  en tirelv  unknown.    If  wesoppoee  tl.i: 
the  average  width  of  Soodan  is  about  five  degirees.  or  rtjii 
miles,  the  surlkce  will  cover  an  area  of  880,000  square  miic-. 
which  is  more  than  four  times  the  area  of  France. 

Nearly  «p  to  the  end  of  the  laH  oentnry  this  caontxy  was 
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only  luo vn  by  the  dwwriBtioni  of  the  AnMrn  geogvittbeit 
tod  of  Leo  Afrieanut.    At  that  tine  <1790)  die  flm  Ea« 
ropeaa  timvelter,  Hougbton»  entered  Soodan  from  the  west ; 
but  be  was  killed  in  1791.  Mungo  Park  however  succeeded 
in  traversing  the  north-weatern  portion  of  Soodan  ha  179^ 
and  1797,  and  oolleeted  very  valnable  information.     The 
expedition  under  Denham  and  Clat^perton  (1322^24)  made 
us  acquainted  with  a  large  portion  of  Central  Soodan  (be- 
tveen  6*  and  W  B.  long.j,  to  which  Clapperton,  by  hit 
second  journey  (1825),  added  4^  aoiuh  and  south-west 
countries  of  Central  Soodan ;  and  Richard  Lander,  the 
vale  of  the  river  Quorra  O^dO).    CS^lli^  succeeded  In  t^- 
versing  a  large  portion  of  South-western  Soodan  iii  IBf  8. 
As  these  travellers,  with  the  exception  of  Denham  and  Clap* 
perton,  who  remained  there,  for  more  than  two  years,  tra- 
versed these  countries  only  in  one  direction,  our  knowledge 
would  be  very  limited  were  it  not  for  the  great  unilbrrolty 
which  the  country  exhibits,  and  which  enables  us  to  form 
a  general  idea  of  a  large  portion  of  it.  We  shall  take  a  sur- 
vey of  the  westeirn  and  central  districts,  observing  that  the 
eastern  (between  17*  and  25*  B.  long.)  has  not  been  visited 
by  Europeans,  find  that  the  information  coUeeted  fh>m  the 
natives  is  very  scanty,  and  cannot  be  relied  upon. 

JVeMttm  Soodan  comprehends  the  country  west  of  the 
course  of  the  Quorra,  ttom  Timbuctoo  to  its  entrance  into 
the  delta  at  Abbaxaca.    The  elevated  tiact  which  divides 
Soodan  ftom  Sierra  Laone  and  Senegambia,  and  along  the 
base  of  which  the  Joliba  rans  in  a  north-western  direction 
as  far  north  as  Yamina,  appears  to  be  rather  a  huge  swell 
of  the  country  overtopped  by  rocky  masses,  than  a  mountain- 
range  :  at  least  it  is  traversed  by  the  native  traders  in  many 
places  with  liule  difficnltv.  The  southern  border  of  Western 
Soodan  is  formed  by  the  iLong  Mountains,  with  which  we  are 
still  less  acquainted*  no  part  of  the  mountains  having  been 
seen  by  Buropean  travellen.    Caillil,  who  seems  to  have 
approached  the  place  where  they  are  laid  down  in  oar  map«i 
between  6*  and  7*  W.  long.,  saw  only  one  elevated  peak  at  a 
distance.    It  would  therefore  seem  that  this  range  too  is 
rather  an  extensive  and  elevated  swell  of  the  country  than 
what  may  be  called  properly  a  mountaiA-chain.  Most  of  the 
rivers  that  descend  from  it  to  the  south  and  north  have  also 
very  little  water  in  the  dry  season,  though  several  of  them 
run  many  hundred  miles.    This  leads  us  to  belietie  that  its 
elevation  is  not  very  eonsideimble.  The  most  eastern  portion 
of  the  Kong  Mountains  (between  ^  and  5*  B.  long.)  has  been 
traversed  by  Clapperton  and  Lander;  and,  aooordibg  to  their 
account,  in  passing  from  Bkwa  to  Katonga,  they  ascended 
many  short  and  gentle  acclivities,  until  they  had  attained  an 
elevation  of  about  2iQ6  Uet  above  the  sea-leveU  ^an  they 
descended  in  nearly  the  same  way  towards  the  vale  of  the 
Quorra.    This  elevated  region  occupies  not  much  more 
than  a  hundred  mDee  in  width,  but  we  must  include  in  it 
the  country  north  of  Katunga  as  Ikr  aa  Yaouri,  which  is 
about  150  tniles  ftirther  north ;  for  though  it  is  less  uneveil 
and  hilly,  it  resembles  the  more  southern  parU  iii  soil  and 
productions.  Li  ^ift  eastern  mountain^aet  the  highest  part 
of  the  country  hardly  anywhere,  except  in  the  centre  and  at 
the  southern  edge^  takes  the  appeeianpe  of  a  continuoua 
ridge ;  but  the  surface  is  a  succession  of  wide  valleys  and 
plaina  of  considerable  extent,  and  single  hills  cotineoted  by 
rising  grounds  slightly  elevated  above  the  general  level.  The 
surface  geoerally  consists  of  a  fertile  soil,  which,  in  many 
parts,  is  coveted  with  forests,  but  in  others  is  pleared  and 
cultivated.  The  forests  consist  chiefly  of  tall  trees,  with  very 
little  underwood,  and  the  intervening  pieces  are  covered  with 
luxuriant  grasses.   These  forests  aboupd  in  deer,  antelopes, 
lione.  leopards,  elephants,  wild  asses,  buffaloes,  and  hycenas ; 
and  iD  the  Q uorm  the  hippopotam us  is  common.  The  country, 
where  cultivated,  yields  plentiful  cropa  of  indigo,  tobacco, 
yams,  wheat,  and  other  kinds  of  corn,  rioeof  a  superior  quality, 
onions,  and  several  other  veg^'kables ;  and  in  the  extensive 
pastttres,  great  numbers  of  horses,  bullocks,  sheep,  and  goats 
are  fed.    Between  Yaeuri  (11*  N.  kt)  and  Rabba  (9*  N. 
lat.)  the  hilly  country  approaches  the  banks  of  the  Quorra, 
and  only  a  comparatively  nanow  tract  of  well-cuUivated 
alluvial  soil  extends  along  the  river.    Between  Rabba  and 
Kgga,  where  the  river  rune  south-east,  the  slluvial  valley 
is  much  wider ;  but  a  great  p&rt  of  it  is  a  swaitap  even  in  ths 
dry  e«son,  and  destitufe  of  wood.    But  between  Egga  and 
Abbasaca  the  rocky  masses  advance  so  dose  to  the  banks  of 
the  river,  that  there  ia  very  little  level  ground  along  them. 
Jhe  hilk  on  both  sides  irise  nearto  to  the  height  of  moun* 
laina.    Thmy  are  entirely  eovetea  with  wood,  and  the  tr^es 


alf^  higher  than  foither  upward.  This  tegion  Is  rathe^ 
densely  inhabited,  and  viU^es  are  very  numerous,  as  well 
near  the  river  as  iarther  inland.  There  are  kiso  several 
large  towns. 

The  eouiitry  extending  from  the  northern  base  of  the 
Kong  Mouiitains  to  the  edge  of  the  Sehara  may  be  consi- 
dered as  a  plain,  which  in  extent  exceeds  the  area  of  trtnce. 
No  oontinnous  ridges  of  high  lend  branch  off  from  the 
Kong  Mountains.    In  the  vicinity  of  the  range  Indeed  hills 
lire  met  with;  knd  many  bf  them  are  rocky  $  hut  they  dccur 
at  considerable  distances  from  one  another,  and  never  fortat 
ridges  more  than  a  fow  miles  in  length.    The  level  country 
which  lies  between  them  sometimes  extends  fifty  miles  itt 
every  directiqii.     This  part  of  the  plain  is  rather  uneven 
when  compared  #ith  that  farther  north,  and  occupies  along 
the  base  of  the  mountains  a  belt  about  a  hundred  miles  iii 
width.     Only  one  of  the  hills  was  observed  by  CailljS  to 
rise  about  500  feet  above  its  base :  in  several  places  large 
granite  blocks  are  dispersed  over  the  sorface,  rising  about 
six  or  seven  feet  above  it.   The  soil  of  this  extensive  trsct  is 
chiefly  grey  sand,  alternating  in  some  places  with  red  sand. 
Iliis  sand  Is  verjr  frequentlv  mixed  with  gravel,  but  some- 
times with  af|i;illaceo\]s  earth,  day»  and  mould.    In  some 
places  occur  red  and  porous  stones.     In  the  vicinity  of  the 
watercourses  it  is  subject  to  inundations  for  more  ibati  six 
months  of  the  year.    The  more  distant  parts  have  the  ad- 
vantage bf  abundant  rains,  and  are  so  far  fertilised  by  tbev^ 
that  no  considerable  part  of  the  country  can  be  called  a 
useless  waste.  There  obcur  indeed  large  tracts  covered  with 
trees,  many  of  which  are  applied  to  no  uses ;  but  aihon^ 
them  are  also  many  shea-trees  And  ned^,  the  fruits  of  Which 
are  much  esteemed  by  the  natives ;  and  the  indigo  plant 
abounds  in  several  parts.    The  more  fetiWe  tracts  ire  esultf- 
vated.    Cailli^  is  of  opinion  that  the  agricultural  industry 
of  the  inhabitants  of  Wassoolc  is  not  inferior  to  that  of 
most  parts  of  France.    The  moat  common  objects  of  culti- 
vation are  maize,  miHet,  rice,  tobacco,  which  howeter  i^ 
inferior  to  that  brought  from  the  coast,  yams,  onions,  cottbn, 
French  beans,  wster-melons,  and  calabashes.    Nekr  the 
base  of  the  mountains  k  kind  of  long  pepper  knd  pimentb 
is  grown.    In  the  same  districts  the  col^t  or  gora  huts  are 
collected,  which  constitute  an  itnportant  article  of  commerce 
all  ever  Western  Soodan,  and  are  carried  from  the  Konp 
Meutitains  to  Timbuctoo,  and  ev^n  to  Tripoli,  a  distance  of 
respectively  500  and  2000  miles.  As  the  places  where  these 
nuts  are  collected  have  never  been  visited  by  Buropeans, 
the  tree  or  plant  on  which  they  grow  has  never  been  de- 
scribed.   Besides  the  shea-trees  and  uedtSs;  the  forests 
contaiil  several  other  use  Ad  trees,  as  the  baobab,  some 
klhds  of  mimosas,  and  the  Nauclea  ^ftico"^^*    'I*he  most 
common  fruit-trees  tM^e  pistacias,  which  are  grpwu  to  a  great 
extent,  tamarihds,  And  c^rangeA;  ^ilii  ll|-tr«es  occur  in  th^ 
ibreaCs.   Ddmesi^c  animals  abound  in  most  parts,  esp^ially 
blaok  cattle  of  good  size,  sheep,  and  ^o^ts ;  the  horses  are 
of  a  small  breed,  except  at  Tkngrera,  ivhere  thev  ire  rather 
large  and  of  fine  form.  l%ere  are  also  asses  and  abundance 
of  poultry.    Dogs,  serpents,  lizards,  rats,  and  mice  serve  6s 
food  to  the  natives.    Other  wild  animals  are  not  numerous. 
Cailli6  mentions  only  gazelles  and  wild  boars,  and  of  wild 
birds,  green  parrots,   Cuinea- fowls,  and  Barbery  ducks. 
Fish  STOunds  m  the  rivers,  and  is  prepared  for  sale  bv  dry- 
ing. Wild  bees  are  extremely  numerous,  and  wax  and  noney 
are  not  only  largely  consumed,  but  also  sent  to  other  parts 
Of  Africa. 

Caillifi,  who  remained  in  this  cotintry  abobt  she  months, 
gives  some  account  of  its  climate  from  the  be^nnitig  of 
August  to  the  end  of  January.  The  month  of  August  is 
exceedingly  stormy ;  the  rains  pour  down  day  and  night. 
the  sky  is  cloudy,  and  the  air  heavy  and  cool.  The  south- 
west wind  prevails,  but  at  intervals  eastern  winds  blow,  and 
they  are  followed  by  a  small  cold  rain.  The  sun  is  rarely 
keen.  The  natives  always  keep  a  large  fire  in  their  huts. 
In  September  the  rains  are  more  interrupted,  but  still  they 
ihll  etery  day  until  October,  when  they  become  less  fre- 
quent, but  they  continue  to  be  heavy,  and  set  in  with 
hurricanes  from  the  south-east.  In  proportion  as  the  raiii 
diminish^  the  heat  increases,  and  the  air  becomes  less 
damp  and  more  salubrious.  About  the  end  of  October  the 
rains  cease  entirely,  the  days  become  exceedingly  hot,  and 
the  nights  cool.  Itt  November  and  December  the  weather 
is  very  fine,  and  the  wind  blows  frequently  frooa  the  librth- 
east  and  semetimes  from  the  north.  A  cold  north  win^ 
begins  to  prevail  at  the  end  of  December,  and  the  native! 
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then  ooTer  themielveB  with  woollen  wrappers,  and  kindle 
larger  fires  than  usual  in  their  huts.  At  this  season  the 
trees  shed  their  leaves. 

The  country  between  1 0**  30'  and  the  southern  banks  of  the 
JoUba  river  is  stiU  more  leveU  but  less  fertile.  Even  small  hills 
are  of  very  rare  occurrenee ;  the  highest  appear  to  be  those 
which  MungoPark  saw  at  Bammakoo,  and  considered  as  an 
offset  of  the  Kong  mountains.  The  surface  of  the  country  is 
slightly  undulating  or  a  level.  Several  tracts  which  are  a 
liiUe  depressed  below  the  general  surface  are  swamps  during 
the  greatest  part  of  the  year,  whilst  others  are  always  in  this 
state.  The  first  are  either  used  as  pasture-grounds,  or  rice 
is  cultivated  on  them,  as  well  as  on  the  borders  of  the  others, 
and  along  the  alluvial  banks  of  the  rivers.  The  soil  of  the 
higher  grounds  consists  chiefly  of  grey  sand  and  gravel,  often 
intermixed  with  ferruginous  stones.  In  some  places  bushes 
are  met  with,  but  there  are  no  forests.  Shea-trees  and 
ned^s  are  dispersed  over  large  tracts,  and  here  nearly  all  the 
vegetable  butter  is  collected,  which  is  consumed  on  the 
banks  of  the  Joliba  as  far  as  Timbuctoo ;  for  farther  north 
the  shea-tree  becomes  rare,  and  disappears  at  some  distance 
from  the  banks  of  the  river.  In  a  few  places  the  baobab- 
trees  abound,  whose  leaves  and  fruits  supply  another  article 
of  trade  to  the  countries  farther  north.  In  the  more  fertile 
tracts  millet  is  e.\tensively  cultivated,  but  other  grains  and 
vegetables  are  scarce  or  do  not  grow  at  all,  as  yams  and 
maise.  Of  fruit-trees  only  tamarinds  and  the  Rhamnus 
lotus  occur.  The  Hibiscus  cannabinus  abounds  in  many 
places,  and  ropes  are  made  for  the  markets  on  the  Joliba, 
where  these  ropes  are  used  to  fasten  togelher  the  boards  of 
which  the  barges  are  made.  The  marshes  are  frequented 
by  numbers  of  aquatic  birds,  as  pelicans,  egrets,  trumpet- 
birds,  marabous,  puffins.  Barbery  ducks,  and  teals.  From 
the  ferruginous  stones,  which  are  so  frequent  in  this  region, 
iron  is  extracted,  and  is  an  article  of  export  to  the  banks  of 
the  Joliba.  The  country  along  the  banks  of  this  river  is  a 
dead  fiat,  and  is  annuallv  inundated  to  a  considerable  ex- 
tent. A  great  part  of  it  has  been  converted  into  marshes, 
which  serve  as  pasture-grounds;  but  on  the  drier  parts  rice, 
maize,  and  other  grains  are  cultivated.  This  low  country  is 
destitute  of  trees. 

That  part  of  Western  Soodan  which  is  north  of  the 
Joliba  and  the  marshes  contiguous  to  the  river  is  tolerably 
fertile  to  a  considerable  distance  from  its  banks.  It  is  a 
plain,  but  here  and  there  interspersed  with  sandy  hills,  and 
in  other  places  with  rocky  eminences.  The  soil  is  rather 
fertile,  and  produces  plentiful  crops  of  millet  and  maize. 
Villages  and  towns  are  frequent.  But  in  proceeding  far- 
ther north,  the  soil  becomes  less  fertile,  as  the  sand  of  the 
Sahara  is  frequently  thrown  upon  it  by  the  strong  north- 
eastern winds.  The  surface  in  many  plrces  is  covered  with 
hillocks  of  white  sand,  between  which  numerous  bushes, 
but  only  a  few  large  trees  grow.  The  wild  animals,  which 
hardly  appear  south  of  the  Joliba,  as  elephants,  lions,  pan- 
thers, leopards,  and  wild  hogs,  are  frequent,  as  well  as  wolves, 
antelopes,  and  oetriches.  Park  also  mentions  wild  horses, 
which  are  eaten.  Among  the  domestic  animals  are  camels, 
which  are  not  found  south  of  the  Joliba. 

The  country  on  both  sides  of  the  Joliba  is  sultry  and  op- 
pressive before  the  setting  in  of  the  rains.  About  the 
middle  of  June  the  heated  atmosphere  is  agitated  by  violent 
gusts  of  wind,  accompanied  with  thunder  and  rain.  These 
usher  in  the  rainy  season,  which  continues  to  the  month  of 
November.  During  this  season  the  diurnal  rains  are  very 
heavy,  but  not  so  continual  as  near  the  Kong  Mountains. 
The  prevailing  winds  are  firom  the  south-west.  The  termi- 
nation of  the  rainy  season  is  likewise  attended  with  violent 
tornadoes,  after  which  the  wind  shifts  to  the  north-east,  and 
continues  to  blow  from  that  quarter  for  the  rest  of  the  year. 
With  the  setting-in  of  the  north-east  wind  the  face  of  the 
country  begins  to  change.  The  grass  soon  becomes  dry  and 
withered,  the  rivers  subside  very  rapidly,  and  the  trees  shed 
their  leaves.  At  this  period  the  hamattan  is  commonly  felt, 
a  dry  and  parching  wind  blowing  from  the  north-east,  and 
accompanied  by  a  thick  smoky  haze,  through  which  the 
sun  appears  of  a  dull  red  colour.  As  this  wind  passes  over 
the  Great  Desert,  it  becomes  exceedingly  hot  and  dry  as  it 
approaches  Soodan,  and  parches  up  everything  which  is 
exposed  to  it. 

A  great  part  of  Western  Soodan,  lying  on  both  sides  of 
the  meridian  of  Greenwich,  and  extending  along  the  banks 
of  the  Joliba  or  Quorra  from  Timbuctoo  to  Yaouri,  has  never 
been  visited  by  Europeans,  and  it  is  remarkable  that  thd 


travellers  who  visited  the  coantries  west,  south,  and  ea^t  of 
this  tract,  have  not  been  able  to  collect  anv  important  ir.  - 
formation  respecting  this  country.  Lnider  states  that 
many  years  before  his  stay  at  Yaouri  a  large  boat  arrived  ac 
that  town  from  Timbuctoo  on  a  trading  voyage,  and  ihac 
the  crew  returned  by  land  to  their  native  town.  This  prove* 
that  the  navigation  on  the  middle  course  of  the  Joliba  is  far 
from  being  so  active  as  on  the  upper  nart,  and,  toftethrr 
with  the  scanty  information  which  travellets  have  eoiledcd, 
it  seems  to  show  that  this  part  of  Soodan  is  much  less  popu- 
k>tts  than  the  other  districts. 

Central  Soodan  comprehends  that  portion  which  extends 
from  the  river  Quorra,  where  it  flows  southward,  as  far  es«r 
as  Lake  Tshad  and  the  river  Shary,  whieh  falls  into  the 
lake,  or  from  5^  to  16^  E.  loni^.  It  may  be  divided  into  tv  > 
regions,  a  hilly  and  an  alluvial  plain.  The  first  oeeoptes  the 
country  west  of  1 1®  E.  long.,  and  the  plain  ocenpies  the  re- 
mainder. 

The  hilly  region  seems  to  extend  to  the  very  border  r  f 
the  Sahara,  which  in  these  parts  occurs  between  14^  and 
15**  N.  lat.  The  surface  is  extremely  diversified.  In  manyr 
places  the  higher  grounds  extend  in  level  plains,  some  of 
which  are  of  considerable  extent,  but  in  others  these  tracts 
are  diversified  by  a  succession  of  open  valleys  and  gentia 
rising  grounds.  In  several  places  however  ridges  of  bills 
extend  across  the  region,  mostly  running  from  south  to 
north,  or  rather  from  south-west  to  north-easL  Where  tbe 
country  is  traversed  by  watercourses,  the  sur&oe  is  more 
broken,  the  valleys  being  in  general  much  narrower,  and 
the  hills  rising  with  a  steep  and  sometimes  a  perpendiicuUr 
ascent.  The  highest  hills  which  have  been  seen  are  noc 
much  more  than  700  feet  above  their  base,  and  tbe  general 
level  of  the  country  seems  to  be  about  1000  or  1200  feet  abo%e 
the  sea.  A  great  part  of  this  region  extends  in  level  pUtns, 
which  are  chiefly  converted  into  large  swamps  or  tem- 
porary lakes  during  the  rainy  season,  but  this  circumstaoce 
IS  favourable  to  fertility.  There  is  however  a  large  tract  m 
which  the  swamps  exist  all  the  year  round.  This  tract  is 
situated  north  of  la""  N.  lat.  and  between  6""  and  B'^E.  lone., 
east  of  the  town  of  Soceatoo,  and  is  known  by  the  name  </f 
the  Gondami  Swamps.  Hills  of  granite^  of  moderate  elev;^- 
tion,  enclose  this  tract  on  all  sides,  and  prevent  tbe  wairr 
which  collects  on  its  surface  from  runnins  off  in  any  direc- 
tion. These  hills  are  covered  with  stunted  trees,  whilst  the 
country  between  them  and  the  swamps  is  overgrown  wiia 
foresU.  Though  the  soil  is  of  the  best  quality,  this  trmct  is 
nearly  uninhabited,  and  the  haunt  of  wild  animals.  Nearij 
all  the  rivers  and  watercourses  of  this  region -are  very  rajriU 
and  deep  during  the  rainy  season,  but  in  the  dry  season 
only  pools,  sometimes  single,  sometimes  in  rows,  occupy  it<« 
lowest  part  of  their  bed.  The  soil  retains  moisture  all  th« 
year  round.  Clay  constitutes  the  predominant  soil ;  m 
several  places  it  is  intermixed  with  gravel,  and  in  others 
covered  with  a  thin  layer  of  sand.  In  some  places  lari^e 
blocks  of  granite  rise  out  of  the  earth  like  towers,  and  m 
others  rocks  of  sandstone  are  embedded  in  tbe  clay ;  but 
clay,  mostly  of  a  light  or  deep  red  colour,  is  found  neai  Ir 
everywhere.  Its  quality  of  retaining  moisture  for  a  Ion!; 
time,  even  under  a  burning  sun.  renders  this  regioD  the 
most  fertile  tract  of  Afirica  north  of  the  equator,  and  is 
populous,  in  spile  of  the  continual  wars  between  its  sov«. 
reigns,  and  its  being  situated  in  tbe  centre  of  Africa.  au>i 
being  nearly  secluded  from  commercial  intercourse  with 
other  parts  of  the  world.  In  some  parts  the  vdlsges  aie 
very  numerous,  and  the  towns  are  of  considerable  cxteut 
and  contain  a  great  population.  Where  the  oonatry  is  not 
cleared  for  cultivation,  it  is  covered  with  forest  trees,  espe- 
cially mimosas  and  acacias;  only  the  more  elevated  and 
dry  ridges  are  overgrown  with  bushes  or  stunted  tieea*  and 
rarely  a  spot  is  without  vegetation. 

The  products  are  extremely  varioua.  Wheat  suocceds  m 
some  of  the  more  elevated  tracts,  but  the  grains  whieh  axe 
generally  cultivated  are  rioe,  Indian  corn,  Guinea  com,  %i\d 
millet  Cotton,  tobacco,  and  indigo  are  grown  to  a  forest 
extent.  Other  objects  of  cultivation  are  yams,  sweet  pota- 
toes, beans,  French  beans,  waieivmelons,  musk-mcdoos,  acd 
onions.  In  the  districts  south  of  10*  N.  laL  pelm-oil 
and  cocoa-nut  trees  abound,  but  they  do  not  thrive  farthcr 
north.  In  the  same  places  plantains  and  bananas  are  growa 
in  abundanoe.  In  tne  eastern  districts  date*treea  are  oom- 
mon,  but  they  do  not  occur  in  the  western.  The  Imit-txees 
which  are  most  common  are  figs,  pomenanatea,  hmes^ 
papaws.  cashew-nvts»  |[»lttDis,.Gmnea  nuts^  T^y^1mks,  otttta- 
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neatly  lUcrouDded  bv  %.  low  flat  ooi](ntrVt  which  for  Mreral 
miles  from  its  banki  is  overflowed  ouring  lix  montbt 
of  the  year,  aod  the  olbcr  six  months  is  mostly  • 
swamp. 

IniMianti.^Tho  population  is  oompoced  of  aborigines 
and  foreigners.  The  aborigines  belong  to  the  negro  race. 
Ilie  nepoes  are  almost  exclusively  the  inhabitants  of  the 
mountain  rn^ion  of  Kong,  but  in  the  plain  north  of  that 
range  they  itve  Iptermixed  with  Mandiogoes  and  FoolaK'. 
In  the  hilly  regi<%  of  Central  Soodan  the  negroes  constitute 
the  bulk  of  the  population,  but  they  are  governed  by  Fellii* 
tabs,  and  in  the  eastern  plain  ihey  are  intermixed  with  Ara- 
bian tribes,  which  have  here  obtained  the  ascendencyj  which 
the  FelUtohs  have  acquired  in  the  billy  region.  These 
negroes  have  attained  a  certain  di^gree  of  civilixation«  They 
live  in  small  well-built  huts,  and  generally  wear  a  slight 
but  decent  dress,  which  is  adapted  to  the  dimftte.  They 
apply  themselves  to  agriculture,  and  in  some  parts  the 
nound  is  cultivated  with  a  considerable  degree  of  skill. 
Their  isolated  situation  has  also  obliged  them  to  maoufac* 
ture  several  objects.  They  manufacture  great  quantities  of 
cotton-cloth,  only  from  five  to  six  inches  ^ide,  but  of  good 
texture.  The  cottop-cloths  made  at  N)ft  are  of  a  9U|>erior 
kind,  and  fetch  a  high  price  on  the  coast  of  Guinea.  They 
are  also  expert  in  forging  iron.  Clapperton  mentions  several 
Tilbgef  which  were  inhabited  almost  exclusively  by  black- 
smiths. They  make  arms»  especially  dagKers,  kqives,  and 
axes;  agricultural  implements,  esporially  hoes,  ^re-tongs, 
and  even  needles.  They  also  make  earthenware  of  a  greyub 
colour,  which  they  elare,  and  which  constitutes  an  import- 
ant article  of  inkina  trade.  Where  the  Fell^lahs  or  Arabian 
tribes  have  acquired  the  ascendencv.  many  negroes  have 
been  converted  to  the  religion  of  Mohamme4f  but  by  far 
the  greater  part  of  them  are  pagans  and  have  their  fetishes 
and  greegrees. 

The  foreignera  settled  in  Soodan  are  Mandingoes,  Fell&- 
lahs,  and  Arabian  tribes.  The  Mandingoes  are  only  met 
with  in  the  plain  north  of  the  Kong  Mountains,  where  they 
have  settled  as  merchants.  Though  ihev  have  not  acquired 
any  political  power  over  the  negroes,  they  have  attained  a 
superiority  by  their  higher  degree  of  civilization,  and  still 
more  hj  being  Mohammedans.  [MANDiNooxa  ]  Their  lan- 
guage is  generally  spoken  in  all  that  part  of  the  country  in 
which  they  have  settled. 

The  FeU4tahs  ara  the  same  nation  which  in  Senegambia 
is  known  by  the  name  of  Foulahs  [Foulahs],  and  they  speak 
the  same  language.  Qupperton  and  Den  bam  agree  in  this 
statement*  and  tne  latter  found  that  a  native  oT  Footatoro 
in  Senegambia  easily  made  himself  understood  by  an  inha- 
bitant of  Mandara,  though  their  native  places  wera  1^00 
miles  distant  from  one  another.  It  appeara  that  the  FeU&- 
tabs  finit  settled  in  considerable  numbers  in  the  negro 
iowns,  like  the  Mandingoes,  but  towaids  the  end  of  the 
last  century  ther  entered  the  country  as  conquerors,  under 
the  conduct  of  pMifodio,  with  a  large  army,  and  were  emi- 
nently succtaaful,  subjecting  in  a  few  yean  the  whole  of 
Central  Soodan  to  their  sway.  AAer  the  death  of  Danfodio 
however  the  ahetk  of  Bornou  succeeded  in  expelling  them 
from  the  alluvial  plain  [Bornou],  but  io  the  mountain 
region  south  of  ilandara  they  have  maintained  their 
looting.  Several  of  the  negro  tribei  that  inhabit  the  billy 
region  have  risen  asainst  their  new  sovereigns*  but  it 
docs  not  appear  that  ther  have  been  w  successful  as  the  in- 
habitanta  of  Bornou.  lander  obser^'es  that  the  f  elUtahs 
have  even  passed  the  river  Quorra  and  obtaiued  a  firm  foot- 
ingin  the  region  of  the  Kong  mountains. 

The  Arabs  settled  in  Soodan  are  only  found  In  the  neigh- 
bourhood of  Lake  Tchad,  where  they  lead  a  wandering  life, 
livmg  on  the  produce  of  their  cattle,  and  are  known  by  the 
name  of  Shouaas.  They  ara  a  very  extraordinary  race,  and 
liave  acareely  any  reeemblance  to  the  Arabs  of  the  north ; 
tbey  have  fine  open  countenances,  with  aquiline  noses  and 
large  eyes.  Their  complexion  is  a  light  eopper  colour,  and 
tbey  resemble  some  of  the  beat  formiS  gypsioi  in  England, 

Brticttlarly  the  women.     Tl|eir  Arabic   is  newly  ptira 
^yptbn. 

KUtietiGmgraph^amd  Tcwn$^ — Soodan  contains  many 
large  and  smallstatesk  and  there  occur  al^o  extensive  tracts, 
in  which  the  inbabilanU  live  in  a  peaceful  state  of  society, 
without  having  entered  into  a  political  union.  We  shall 
notice  theae  poutical  diviaiooa  In  the  order  of  the  natural 

T*   OS. 
The  JfoMMfoifi  Be^ion  of  Weittfs  Soodan,  or  tbnl  of 


the  Kcnj  Mountains,  is  only  partially  knowu  between  r 
and  7*  E.  long.»  and  comprehends  two  extensive  eovntriva. 
Yarrtbaund  Borgoo.  The  first  occupies  the  soutbeni  |^r- 
tion.  and  extends  to  a  short  distance  htm  the  abores  of  rL : 
Bight  of  Benin.  Tliesmall  river  Mousaa,  which  falls  luto  tL 

auorra  near  9*  20'  N. lat.  here  fiivides  Yarriba  from  Bcr»  • 
)rgoo,  of  which  w^  are  only  acquainted  with  the  tract  4 : 
Jaccnt  to  the  banK$  of  the  Ouorra*  seems  to  exteod  «<»* 
wards  to  a  great  distance.    This  region  is  ver}  pope*  •• 
and  Judging  Trom  the  numerous  villagea  and  town*  9\ , 
Clapperton  and  the  lenders  saw  in  passing  thiough  1%  &•»: 
be  compared  with  the  best  inhabited  regions  of  the  cootiri  1 : 
of  Europe,  with  the  exception  of  some  parts  of  Italj  and  iL . 
Netherlands, 

'pie  kingdom^  of  Varri^  seems  to  extend  vestwiH  t 
the  very  boundary^line  of  Ashantee :  on  the  south- wes:  t.  . 
south  it  is  separated  fironi  the  Bight  of  Benm  only  bj  *  *  - 
kingdom  of  Dahomey  and  a  country  c*llcd  Jaboo,  of  w ;. 
we  nave  no  knowledge.    It  is  not  known  if  it  immedu-'  • 
joins  the  kingdom  of^Benin,  or  if  some  other  tndereri  J«  * : 
country  lies  oet ween  them.    The  Quorra  divides  Varr  i-* 
from  tne  kingdoms  of  Nyfi  tnd  Yaouri.    Tbou^  ool)  th* 
banks  of  the  river  and  tqe  roed  leading  ftora  Badagry  t  . 
Byeo,  the  capital  of  Yarriba,  have  been  nsitfd  by  Euco^^a 
travellers,  ihey  have  seen  upwards  of  thirty  towna  of  U-^v 
or  middling  sixe,  each  containing  a  popnlalioo  of  fr  .s 
500Cf  |o  30,000  individuals.    The  present  capital  ia  E><'«'.  r 
Eatunga,  which  is  situated  in  a  fertile  plain,  or  r»:t«  *  . 
wide  valley,  about  20  miles  fVom  the  river  Quorw     It  • 
enclosed  by  walls  built  of  clav,  about  ?0  f^t  aigb,  and  «. 
rounded  by  a  dry'()itch.    They  are  about  15  mtles  lu  ■ 
cumference,  of  an  oval  shape,  about  four  miles  in  dta»<  «* 
one  way,  and  six  miles  the  other.    A(  the  soptb  end  ^  .'. 
town  are  billy  rocks.    The  V'^g*'  bouses  and  tho»*  uf  .  1 
women  occupy  about  a  square  mile:  they  are  buiU  of  c  s 
and  have  thatched  roo&.    A  considerable  part  of  tb«  «,  • 
enclosed  by  the  walls  is  laid  out  in  gardens  or  caltix  »    : 
and  the  population  does  not  exceed  SC^OOO  individualt.  1 
second  town  of  the  kingdom  ia  Bohoo,  which  was  tbe  cap.  * 
of  the  kingdom  about  fifty  yeara  ago.    It  has  as  imm-  *.•■ 
triple  wall,  which  is  rather  mora  tnan  20  miles  la  c.r*« 
STid  is  built  on  theslope  of  a  very  gentle  and  fkrtile  k  •'. 
an  exceedingly  well  cultivated  country,  in  appc«ran«<  ' 
inferior  to  any  part  of  England  in  the  beat  aesavn  -f  .' 
year.    The  population  is  not  stated. 

There  are  several  laf:ge  towns  built  on  the  banks  t«f  ■ 
Quorra,  as  I^ver  or  Layaba,  near  the  boundary  of  B.  rj 
which  is  very  extensive  and  has  a  great  popu!aii*.c  ;  'K« 
jiebo,  ^  flourishing  and  important  trading  to«n  t»f  jl*^«: 
extent;   lichee,  a  very  large  and  thriving  pUec;  I^«s 
which  is  of  prodigious  extent,  and  has  an  immcA%e  p^  ;    • 
tion,  but  a  large  portion  of  it  U  frequently  inundasci  H  t    ^ 
river ;  and  Kaxunda,  which  is  governed  by  a  sovcrw.»  z 
dependent  of  Y^nba,  and  consists  of  three  or  l^c;   -. 
siderable  villagea,  situated  within  a  short  di«taoce  U    • 
another,  but  unconnectco. 

On  the  road  leading  from  Badagry  to  Kyeo  «eT«f«|  u^  r- 
large  towns  are  situated.    Betwtfcn  Eyro  and  Bufci.*    --r 
Eetcho,  Atoopa  (6000  inhabitants),  and'ja^dta,a  largv  •. 
well  fortified  town.    South-west  of  Bohoo  is  Ku^^o,  a  U-«i 
double-wslled  town,  which  has  at  least  20,0i<0  tnb^h  *«. 
and  is  a  place  of  great  trade ;  Ch&adoo,  with  TOtc    .,  .  a 
bitants  ;  DuffoOb  with  15,000  inhabitants,  and  re:»t  i.r.   « 
manufactures  of  cotton-cloth:  Astoudo,whh  l#.r^-%  .. ' 
bitants;  Assul^  with  6000  inhabitants;  wu^Jtax,  • 
from  8000  to  10,000  inhabitants. 

Within  the  territories  of  the  kingdom  of  Ttfr\% 
FelUiahs  have  established  some  independent  stairs  a^     « 
which  the  towns  of  Racca,  not  far  ffom  Eyeo  tov.-!*  * 
north-east,  and  Alorie.  south-west  of  the  capital,  ar«r  »»  ' 
be  very  p«)pulous.    These  ptacea  have  not  Veen  vn..«^     • 
Burupeans, 

Borgoo,  which  lies  to  tjie  north  of  Yarriba,  eamssts  ai*  t*- 
as  we  know,  of  ten  »tates,  governed  by  indeprndent  i    «% 
and  loosely  connected  with  one  gtiother.  The  bkhS  pcv  - ' 
is  the  sovereign  of  NikU  and  he  ts  siylcd.  by  •%}  <*f  »-" 
tinction,  king  or  sultan  of  Borgoo.    Bis  country  has  t^--  •> 
been  visitod by  Buropeans.    Qnly  thecouoinet  uf  ib«  k  -  «• 
of  Wawa,  Kiiima,  and  Boosa  are  ptrily  known,  Imvis.^  ••- ' 
visited  by  Clapperton  and  the  Landers  Thet^  ckMtni-«-«  « 
infiBrior  in  population  and  cultivation  to  Yarriba,  at^  i^  •  • 
occur  tracU  of  considerable  axtent  which  are  w.tbc^:  «  . 
tivation.    Tie  capitate  hare  in^  pames  of  tbe 
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ICi&mft  is  bunt  on  the  sputbsm  Sidia  of  i  foblct  H(!ge,  ancl 
surrouoded  by  an  extensive  low  clay  wall;  it  ft  ^  commer- 
cial town,  with  d0.t)00  inhabitants.    The  hoUses  consist  of 
aircular  hat^,  bui^t  of  clay  and  tbatctied ;  a  numbet  of  these 
bouses  enclosed  m  a  square  fenc6  of  matting  generally 
form  but  on^  house.    Inside  the  walls  ard  plantations  or 
corn  and  yams*    Wawa,  or  tVowow,   is  a  tery  neat  and 
compact  built  town,  in  the  form  of  &  square,  knd  mav  con- 
tain from  I8,6b0  to  20,000  inliabilants;  it  is  surrounded  bjr 
a  good  high  olay  wall  and  dry  ditcK    The  streets  are  i^ide 
and  airy,  and  die  houses  as  in  Ki&ma.    The  town  of  Boossa 
is  built  on  the  banks  of  the  westeril  arm  of  the  Quorra, 
which  at  this  place  divides  into  three  branches,  and  it  con- 
tains from  10,000  to  12,000  inhabitants.    The  houses  are 
built  in  clusters  inside  the  walL  and  do  hot  bccupy  above 
one-tenth  of  the  ground  enclosed. 

Two  caravan  roads  traverse  this  regioq.  ftnd  are  inuch  fre- 
queaied  by  meroh*ints  frons  Haussa  and  other  countries  of 
Central  Africa.    The  moet  northern  passes  through  Kiama, 
and  tlie  soulherti  through  Bobob  and  Kooso.    These  two 
roads  lead  to  Croiija»  a  country  lying  wesi-north-west,  either 
within  the  range  of  the  Kong  Mountains  or  along  their 
northern  ^ase.    In  this  countrv  alone  the  colat  or  gora  nuts 
are  found,  which  ard  carried  by  the  caravans  all   ovei: 
doodan,  as  far  north  asTimbiictoo,  and  as,  far  east  as  the 
Lake  Tchad,  whence  a  small  quantity  finds  ita  way  to 
Tripoli.     This   impoirfaht  article  is  exchanged   foi:   ele- 
phants' teettu  trona,  rock-salt,  aiid  cotton-cloths  inade  in 
Soodan,  which  are  broiighi  from  the  eastern  countries.  The 
frequent  fairs  and  market-days,  which  are  regularlv  heldiii 
all  the  larger  towns,  showthedegreepfoiviliitatjod  which  this 
country  has  attained.    All  articled  grown  oi*  manufactured 
m  the  country  and  in  places  situated  at  a  great  distance 
farther  east,  are  exposed  for  sale,  and  generally  in  consider- 
able quantities.  JSiiropean  articles  are  chietty  obtained  from 
Dahomey  and  the  European  settlements  east  of  the  river 
VoluorAdiri.         ^  . 

II.  The  southern  part  of  the  Hain  qf  Western  SoaUin 
presents  a  remarkabfo  instance  of  people  living  in  society 
and  baring  attained  a  certain  degree  of  civilization  with- 
out entering  into  a  closer  political  union.  Towards  the,wcst, 
near  the  bounoary  of  Soolima  in  SiefraIieope,and  of  Fbota 
Jallpn  iii  Senegambiai  there  ate  iiiaeed  K>me  small  statiesi 
among  which  we  know  Sangara,  Amana,  Kankau,  aiid  Vfaif 
soolo ;  but  east  of  ^'W.  lonfL,  each  iuwii  and  village,  accord- 
in><  toCailli4,  is  tjiilependeni6|'the  neighbouring  towns  and 
Tillages*  and  what  renders  tiiis  circumstance  more  remark- 
able* each  place  is  inhabited  by  a  mixture  of  Mandingoes^ 
who  are  Uohammedans,  an^  6^  Bambarrsby  ipbst  of  whoo^ 
are  pagans.  Still  thev  |iv6  peai^ably  together,  ana  the 
ciders  of  each  nation  deciae  ine  differences  arising  among 
the  people  beIon|(ing  Iq  tneir  nation.  The  Mandingoea  how- 
ever have  acquired  aoqip  ascendency  by  their  wealth  wid 
greater  civiliiation,  but  their  j^re-eminence  is  nowhere  sup- 
ported by  law  oir  political  establishments.  In  this  region 
DO  large  towns  fire  inei  with  \  some  of  themp  which  are 
situated  on  the  caravan  roads,  contain  a  population  of  from 
5000  to  7000  inhabitants,  as  Kankan.  Tangrera.  Toomaneh, 
aud  Dooasso.  Kay  aye  U  said  to  be  a  larger  place^  but  ii 
ka^  not  been  visited  by  Europeans*  The  commerce  of  this 
country  is  not  considerable^  and  consists  almos^  exclusively 
in  the  transport  of  the  colat-nuts  from  Goi^p  to  the  coun- 
tries on  the  banks  of  the  JoUba,  wliere  salt  la  the  principal 
article  taken  in  exchange.  No  beasts  of  buirden  are  usually 
employed  in  this  trade*  out  the  merchandise  is  transported 
by  the  merchants  and  tQelr  slaves  on  their  heaos. 

On  the  banks  of  the  J^llba  severid  kingdoms  occur.  That 
of  Booreb  comprises  the  greater  part  of  the  country  betweea 
9*  and  7*  W.  long,  on  boUi  sides  of  the  river.  It  is  entirely 
inhabited  by  lAandiiigoes,  according  to  the  information  of 
the  natives,  ana  the  mountains  which  divide  it  from  Bene- 
gambia  are  very  rich  in  gold,  of  which  a.considerable  (quan- 
tity is  annually  got,  which  partly  ^s  to  the  SJuropean  seth 
tlemeota  on  th^  western  coasi,  and  is  partly  carried  down  the 
Joliba  to  Yaminai  6ego»  SansamUng,  fenneb,  audTlmbuc- 
too,  whence  some  of  it  finds  its  way  to  the  countries  situated 
on  the  skojea  of  the  Mediterranean.  Tlie  town  of  Booreh 
is  said  to  be  of  considerable  extent*  but  ii  hag  never  beea 
visited  by  Europeans.  .  ^ 

East  of  Booreh  is.  the  kingdom  of  Bainbarra  [B^iCiUiRiul 
in  which  several  towns  of  considerable  extent  are  situated 
on  the  banks  of  the  Joliba :  Banunakoo,  a  town  from 
whicb  the  gold  obtained  from  fiooreh  is  sent  downward ; 


flarraboo  and  foollkorrt),  two  placed  of  some  extent,  which 
tKde  extensively  in  ^It;  Baoa;  Yairnlna,  a  place  of  oon^ 
siderable  trade ;  Sai ;  Sego  [Ssco] ;  Sansanding  [ISansan- 
mi^O],  and  Sit)  a. 

Bast  of  Bambarra  is  the  kingdom  of  Jenneh,  which  com- 
prehends the  country  on  both  sides  of  the  river  where  it 
makes  its  great  bend,  after  which  it  flows  northward. 
This  country  tefems  to  extend  to  the  vicinity  of  lb"  N. 
lat.  It  has  obtained  its  name  from  Jenneh.  the  principal 
commercial  town,  but  the  capital  and  residence  of  the  sultan 
is  called  Ellam  doo  Lillahi  ('to  the  praise  of  God*),  which 
has  never  been  visited  by  Europeans,  aiid  where  there  are 
said  to  be  public  schools  in  which  children  are  taught  gra- 
tuitously, and  also  schools  for  adults.  The  town  of  Jenneh 
is  about  six  miles  f^om  the  bauks  of  the  Joliba,  but  the 
whole  country  between  the  town  and  the  river  is  cut 
up  by  numerous  watercourses,  so  that  river  vessels  of 
80  or  100  tons  of  burden  can  come  up  to  the  town  in  the 
rainy  season,  and  smaller  vessels  all  the  year  round.  This 
place  Is  about  two  miles  and  a  half  in  circumference,  and 
surrounded  by  a  wall  ten  feet  high  and  fourteen  inches 
thick,  and  the  houses  are  built  of  sun-dried  bricks.  The 
population  may  amount  to  10.000  individuals,  all  of  whom 
are  occupied  in  commerce,  Mandingoes,  Foulahs,  Bam- 
barras,  and  Moors.  The  sultan  is  a  Foulah.  The  principal 
merchants  Are  the  Moors.  They  send  great  quantities  ot 
ivory,  gold,  tice,  millet,  honey,  bees'-wax,  cured  provisions, 
and  onions*  and  aUo  tamarinds,  pimento^  long  pepper, 
leaves  and  fruits  of  the  baobab,  pistachia  nuts*  beans,  and 
oolat-nuts  to  Timbuctoo.  Great  numbers  of  wax  candles 
are  made  in  Jenneh,  and  sent  to  Timbuctoo. 

North  of  the  kingdom  of  Jenneh  is  Masina,  on  the  leil 
side  of  the  Joliba.  iind  Banan  ori  the  right;  they  extend  to 
the  Idke  Debo.  [Quorra.]  These  countries  are  unknown, 
except  the  11*801  along  the  banks  of  the  river,  which  is  allu- 
vial. North  of  the  lake  Debo,  and  on  the  east  of  the  river^ 
is  an  extensive  country,  called  Dirimans,  whose  capiial  is 
said  to  be  Alcodia.  This  country  apparently  extends  to  tho 
vicinity  of  Timhuctooi  with  whichplace  our  kbowledgo  of 
thU  pari  of  Soodan  terininates.    nriMBUCTOo.] 

Iii  the  north-western  corner  of  Soodap*and  contiguous  to 
the  boundary  of  Senegambia,  are  the  two  kingdoms  of  Kaarta 
and  Ludamar.  Kaarta  lies  partly  witiiin  the  mountain- 
range  which  consthutes  the  boundary  between  Senpgambia 
alia  Soodah  \  ana  ^assan,  which  formerly  was  an  indepen- 
dent kingdpm*  but  has  bMn  conquered  and  unjt^  to 
Kaarta,  is  pronerly  within  Sen^ambia.  Ka<^li^  cont^ina 
several  very  fertile  ptiAns  and  valleyi,  ,  The  capital  n 
Kemmo,  wnioh  was  visited  by  Mungo  Far ^  but  he  says 
nothing  respecting  this  place.  Gray  visited  the  largQ.tqwD« 
of  Asaniangatary  ana  Sooiantari.  The  walla  of.  the  Arat* 
named  place  are  higher,  stronger,  and  better  conatruoted 
than  those  of  any  other  town  in  these  parts  of  Africa*  ^id 
the  town  is  an  extensive  plain,  noted  for  the  quantity  of 
earthenware  which  is  there  opanufacturiHly  and  ita  great  fer- 
tility  in  rice  and  onions.  The  kingdom  of  Ludamar  borders 
on  the  Sahara,  and  consists  of  a  succession  of  fertile  and 
cultivated  tracts  and  sandy  deserts.  The  capital,  Yarra,  ia 
of  considerable  extent,  and  the  bouses  are  buiU  of  stono 
ceniented  with  clay.  Other  large  places  are  Deena  and 
Sampaka,  which  lie  fkrther  east  than  Yarra»    , 

That  liirge  tracl  of  Soodan  which  extends  along  the 
southern  border  of  the  Sahara,  between  Ludamar  and  Tim* 
buctoo,  has  not  been  visited  by  £uroneaDs.  According  to 
the  information  which  was  obtained  iroin  the  native  m«r« 
chants,  the  greater  part  of  it.betonga  to  the  kingdom  of 
Boroo,  which  appeairs  to  res(>,i}Able  Ludamar  in  productive 
powers^  \^\ii  is  separated  Irom  the  iieighbonring  states  by 
sandy  deserts.  Its  CBpita,l»  WaUe^  is  sain  to  be  ^s  large  as 
Timbuctoo*  and  to  carry  ou  a,  very  extensive  li:«de  in  salt* 
which  is  br9Ugbt  fron^  the  fP^fU  rock-salt  mines  of  Shin- 
garin  [Sahara^  and  sent  tp  Sansapding,  SegOi  i^nd  Ya- 
mina,  in  Bambarra,  where  it  is  exchanged  for  pom  moA 
provisions,  :     j 

111^  Tlie  greater  sari  of  the  hi)l;  r^gk>a  of  Ceotral  Soodafi 
constituted  at  the  beginning  of  the  pctfent  ^entory  •&  in* 
tegral  part  of  the  kingdom  sf  fiaussa»  or  was  sudqeet.or  tri- 
butary to  it  This  kingdom  w^  eiiber  foundeA  by  Danfodie^ 
or  he  raised  a  fimall  state  Xo:  a  deci4^  jsin|nfln<^  in  Cerflral 
Africa  by  contini^al  irajrs»  whieb  were  always  attended  with 
success,  subjectinf^or  annexing  to  it  several  large  (nd  eopur 
lous  cx{untries*  intohited  bar  nWK90%  ai»d.gov»rQod  by  kings 
of  tibat  nation.    But  after  bis  death  most  of  these  countries 
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rose  against  bis  sueoessor  Bello,  and  though  in  the  oegin* 
ning  BeUo  was  rather  successful,  it  seems  that  several  of 
those  countries  have  recovered  their  independence ;  but  our 
information  on  this  point  is  very  incomplete.  The  most 
populous  districts  are  those  which  lie  along  the  course  of  the 
Quorra,  and  the  northern  districts,  between  11*  and  13*  30' 
N.  lat.  Those  which  are  at  a  great  distance  from  the  river, 
or  farther  to  the  south,  appear  to  be  much  less  cultivated 
and  less  populous. 

Along  the  banks  of  the  river  Quorra,  from  north  to  south, 
ave  Y&oori,  NyO,  and  Funda.  The  capital  of  Y&oori  bears 
the  same  name.  It  is  a  place  of  great  extent,  and  very 
populous.  The  wall  is  high  and  excellent,  though  made  of 
clay  alone,  and  may  he  between  20  and  30  miles  in  circuit. 
The  space  enclosed  is  not  laid  out  in  streets,  but  covered 
^.th  clusters  of  huts,  between  which  are  cultivated 
tracts.  In  this  place  very  neat  saddles,  country  cloth, 
and  gunpowder  are  manufactured.  Where  the  countries 
of  Yiu)ori  and  Nyfl  join  one  another,  is  the  basin  of 
the  river  May -yarrow,  which  is  extremely  fertile  and 
thickly  inhabited.  Several  large  towns  are  found  here : 
Tabra,  on  both  sides  of  the  river,  about  30  miles  above  its 
mouth,  with  from  18,000  to  20,000  inhabitants;  KoolfVi,  on 
the  northern  banks  of  the  river,  a  central  point  of  inland 
liLde,  with  from  12,000  to  15,000  inhabitants;  Raiadawa, 
with  from  6000  to  7000  inhabitants ;  Womba,  with  from 
10,000  to  12,000  inhabitants;  and  Guari,  a  large  and  well 
fortified  place,  the  seat  of  a  negro  chief,  who  bos  made  him- 
self independent  of  H&ussa.  The  capital  of  Nyfl  is  Nyfl, 
a  town  known  over  all  Western  Africa  for  the  excellent 
cotton-cloth  which  is  made  there.  It  has  not  been  visited 
by  Europeans.  In  Nyfl  is  the  town  of  Rabba,  built  on  the 
banks  of  the  Quorra,  on  a  gentle  slope.  It  is  the  emporium 
of  all  the  surrounding  oountries  to  a  great  distance,  and 
several  articles  are  brought  to  this  nlace  from  Tripoli  on  the 
Mediterranean.  It  contains  a  population  exceeding  40,000, 
and  has  rather  extensive  manufactures  of  saddles  and  bri- 
dles, made  of  red  and  yellow  leather,  cloth,  shoes,  boota, 
and  sandals.  Opposite  the  town,  and  near  the  western 
banks  of  the  Ouorra,  lies  the  island  of  Zag6xhi,  which  is  15 
miles  long  and  three  in  breadth,  and  though  low  and  partly 
inundated  in  the  rainy  season,  it  is  covered  with  clusters  of 
huts,  which,  taken  together,  constitute  a  populous  town. 
The  inhabitants  are  partly  sailors  and  fishermen,  and  partly 
employed  in  the  manufacture  of  country  cloth,  which  is  of 
excellent  quality.  They  make  also  a  variety  of  caps  of 
cotton  interwoven  with  silk,  of  the  most  excellent  work- 
manship ;  and  also  wooden  bowls  and  dishes,  mats  of  various 
patterns,  shoes,  sandals,  cotton  dresses  and  caps,  brass  and 
iron  stirrups,  biU  for  bridles,  hoes,  chains,  saddles,  and 
horse  accoutrements  for  the  Rabba  market.  Funda,  the 
capital  of  the  kingdom  of  the  same  name,  is  situated  some 
miles  from  the  banks  of  the  river  Shary ;  it  contains  about 
30.000  inhabitanU,  and  has  some  manufactures  of  cotton- 
cloth. 

In  the  central  districts  of  this  region  we  are  only  ac- 

2uainted  with  the  cpuntries  of  Zegzeg«  Kano,  Kashna,  and 
laussa  Proper.  Zegzeg  apparently  extends  between  8**  and 
U**  E.  long,  and  9'  and  12*  N.  lat.  In  this  country  Richard 
Lander  visited,  among  other  smaller  places,  the  towns  of 
Kutiup,  Eggebee,  and  Zaria  or  Zegxeg.  Kuttup,  the  most 
southern  (near  9'  40'  N.  lat.).  consists  of  nearly  600  small 
villages,  almost  adjoining  each  other,  which  occupy  nearly  the 
whole  of  a  vast  and  beautiful  plain,  and  in  which  a  consider- 
able traffic  is  carried  on  in  slaves  and  bullocks.  Sggebee  (near 
9'' E.  long,  and  10*50'  N.  lat.)  is  a  very  large  and  extremely 
neat  town,  surrounded  with  a  high  walU  and  situated  in  the 
centre  of  a  fine  and  highly  cultivated  plain.  Zaria  or  Zeg- 
leg,  the  capital  of  this  country,  is  enclosed  by  good  walls. 
and  contains  a  population  of  between  40,000  and  50,000  in- 
dividuals, but  a  large  portion  of  the  area  is  occupied  by 
swamps,  oom-flelds,  and  green  ploU,  Rice  of  the  finest 
quality  is  raised  in  the  neighbourhood,  and  sent  to  distant 
oountries. 

North  of  Zegaeg  is  Kano.  Among  the  most  r«>markab1e 
places  is  Baebaegie  (ir34'N.  lat.  and  9*  13'  E.  long), 
whioh  is  built  in  the  midst  of  a  }me  plain,  and  conUins 
about  20.000  or  25,000  inhabitants,  who  are  all  engaged  in 
trade.  East  of  it  is  the  town  of  Girkwa,  a  large  place,  and 
north-west  of  Girkwa  is  Kano,  the  capitd  of  the  country, 
and,  as  it  appears,  the  most  commercial  town  of  Centrai 
Africa.  It  mav  contain  from  30,000  to  40,000  resident  in- 
liabitaniSv  of  whom  more  than  one-half  are  ^aves.    During 


the  dry  months  this  place  is  resorted  to  by  numeroua  tra 
vellers  from  all  parts  of  Africa,  ftom  the  Mediterranean  at.d 
the  Mountains  of  the  Moon,  and  from  Sennaar  and  Ash- 
antee.  The  city  is  of  an  irregular  oval  shape,  about  15 
miles  in  circumference,  and  surrounded  by  a  day  wall 
thirty  feet  high,  with  a  dry  ditch  in  the  inside,  and  another 
on  the  outside.  Not  more  *han  one-fourth  of  the  gtouod 
within  the  walls  is  occupied  bv  houses.  The  vacant  space 
is  laid  out  in  fields  and  gardens.  A  large  morasa  nearly 
intersects  the  city  from  east  to  west,  and  is  crossed  by  a 
neck  of  land  on  which  the  market  is  held.  The  hoosca  are 
built  of  clay,  and  are  mostly  of  a  square  form,  in  the  Moorish 
fashion.  They  have  generally  two  floors.  Clapperton  ob- 
serves that  the  commercial  intercourse  is  regulated  «>!h 
the  greatest  fairness,  and  the  regulations  are  strictly  sod 
impartially  enforced.  If  a  tobe  (cotton  dress)  purchased  st 
Kano  is  carried  to  a  distant  nUoe  without  being  openci, 
and  is  there  discovered  to  be  of  inferior  quality,  it  is  imme- 
diately sent  back  as  a  matter  of  course,  the  name  of  the 
dyiald,  or  broker,  being  written  inside  every  paroeL  In  tint 
case  the  dylnla  must  find  out  the  seller,  who,  bv  tbe  laws  of 
Kano,  is  forthwith  obliged  to  refund  the  pureoase  money. 
This  traveller  was  solicited  by  some  merchants  of  Ghadaui .% 
settled  at  Kano  to  takes  supplies  of  goods  or  money  to  anr 
amount  for  a  bill  on  the  Britidi  Tripolttan  consuL  Nearly 
every  day  during  the  dry  season  car«vans  arrive  from  ail 
parts  of  Northern  Africa,  and  sometimes  tliey  consist  o^ 
3000  camels.  Kano  is  not  onlv  a  commercial,  but  aUo  i 
manufacturing  town;  and  the  division  of  labour  is  carrkl 
to  a  considerable  extent  Cotton,  before  it  is  fit  to  U 
consumed,  passes  through  five  or  six  hands.  Tbe  weater. 
the  dyer,  and  the  cloth-glazier  are  separate  persons,  &c  1 
carry  on  their  business  in  separate  establiahmenta.  Tannin; 
is  executed  with  considerable  skill,  and  ingenuity  is  aho«n 
in  the  manufacture  of  leathern  jars,  which  are  used  to  holil 
fat,  melted  butter,  honey,  and  bees'- wax.  ^Within  the  «s  « 
of  the  city  is  a  separate  district  or  village  for  blind  peiipc, 
who  are  maintained  at  the  expense  of  tbe  govemmenu 

In  the  country  of  Kashna  are  the  large  towns  of  Jara. 
Ratah,  and  Kutri,  but  the  largest  is  the  capital,  also  calUu 
Kashna,  which  is  still  a  commercial  town  of  the  first  rank, 
though  it  has  lost  some  part  of  its  business  by  the  rise  «>^ 
Kano.  The  walls  are  of  day,  but  the  housea  do  not  occaj  > 
one-tenth  of  the  space  within  them.  The  ooromeroe  of  th/s 
place  is  now  limited  to  its  intercoune  with  Ghadamis,Ti.a% 
and  theTuaricks.  From  the  first  two  places  unwroui;': 
silk,  cotton  and  woollen  cloth,  beads,  and  a  little  cochinta. 
are  imported,  and  in  return  are  taken  tho  blue  eotton-cKiC.* 
manufactured  in  the  country, especially  tobea  and  turka^oc* 
TheTuaricks  brine  salt,  and  buy  several  kinds  of  pro^is<o(i<« 
especially  com  and  dried  beef.  The  principal  m«nuiacture» 
are  of  leather,  such  as  tanned  bullocks'  hides,  watei^kuiN 
red  and  yellow  cushions,  and  bndles  of  goat  skin. 

In  Haussa  Proper,  which  lies  west  of  Kashna,  i»  tbe  lar{:c 
town  of  Zirmie,  and  the  capiul,  Sackatoo,  or  Soekatoo,  whi  !i 
is  built  on  the  banks  of  the  nver  Zirmie,  which  runs  south- 
west, and  is  said  to  join  the  Quorra.  Sackatoo  was  bu  : 
about  the  year  1805,  by  Danfodio,  the  FellkUh  oonoucr  r 
Clapperton  considers  it  the  most  populous  town  in  tnc  in- 
terior of  Africa.  The  houses  are  not  thinly  acattered,  a^  .a 
other  towns,  but  laid  out  in  regular  well-built  atreeis,  a.  •! 
come  close  uo  to  the  walls.  The  walls  are  between  20  and  * ' 
feet  high,  and  have  twelve  gates,  which  are  regularly  clo^.  1 
at  sun-set.  The  inhabitanto  are  principally  Fellitaht,  and 
possess  numerous  slaves,  of  whom  a  considerable  number  a  v 
employed  in  manufacturing  cotton-stuffs,  and  in  tannio^  ari) 
iron-work.  The  slaves  from  Nyfi  are  numerous,  of  whom  the 
men  are  considered  the  most  expert  weaven  and  tie 
women  the  best  spinners  in  Soodan.  The  commerce  of  Sac- 
katoo is  much  less  important  than  that  of  Kashna.  T^e 
exports  are  principally  civet  and  blue-ebeck  tubes,  and  the 
imports  gora-nuts,  coarse  calico,  and  woollen -cloth,  «i '^ 
brass  and  pewter  dishes,  and  some  few  spicea  finom  N^^.. 
The  Arabs  from  Tripoli  and  Ghadamis  bring  unwrou^:: 
silk,  otto  of  roses,  spices,  and  beads,  and  take  in  rvtiiix 
principally  slaves.  The  Tuarieks  Uke  Guinea  eora  in  ri- 
cliange  for  their  salt. 

IV.  Nearly  the  whole  of  the  aituviol  pUdn  of  Cent--: 
Soodem  constitotea  the  kingdom  of  Bornou,  or  may  be  o  ::• 
sidered  as  an  appendage  of  it.  [Borkou.]  It  cot:t..'« 
many  towns,  some  of  which  are  very  populous.  The  rantt^:. 
Kouka,  is  only  a  few  miles  distant  from  the  banks  of  Lak^ 
Tchad.    It  la  the  residence  of  the  aheik,  and  may  have  a 
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populttioD  exceeding  10.000.    The  walb  are  well  bailt  of 

day,  and  Ihe  whole  tpaoe  ODclosed  by  them  is  ooeupied  with 

hornet,  but  the  eztensiTe  market  in  the  centre  and  some 

other  open  places  take  up  about  one-fourth  of  the  area.  An- 

SDmou,  the  largest  and  most  populous  place  in  Bomou,  is 

hkewiie  only  a  few  mOes  from  the  Tchad.     It  contains 

above  30,000  inhabitants,  but  is  a  straggling  place  without 

walla.    It  ia  the  principal  commercial  town  of  the  country, 

where  the  earavana  arriving  from  Fezxan  or  from  Kauo 

dispose  of  their  goods.    A  few  miles  west  of  Angornu  is 

New  Bimie,  the  residence  of  the  sultan,  which  contains 

about  10,000  inhabitants.    Farther  south  are  the  towns  of 

Dugoa,  with  30,000  inhabitants,  and  Affagay,  with  20,000. 

On  the  banks  of  the  river  Shary  is  Loggan,  where  much 

cotton-doth  ia  made  and  dyed.    On  the  banks  of  the  river 

Yeou  are  several  towna  of  middling  size,  as  Kabshari,  which 

bad  been  destroyed  by  their  neighbours,  when  Deuham  was 

there;  Kukabonee,  with  6000  inhabitanto:  Bedeekarfi.  a 

large  and  populous  town ;  and  Katagum,  with  from  7000  to 

8000  inhabitanta.    Burwha,  north  of  the  mouth  of  the  river 

Yeou,  and  not  h,r  from  Lake  Tchad,  is  a  well  fortified  place, 

with  about  5000  inhabitants. 

South  of  Bornou  is  the  kingdom  of  Mandara,  which  com- 
prehends the  northern  portion  of  the  hilly  region  south  of 
the  alluvial  plain  of  Central  Soodan,  and  extends  from 
lO"*  30'  to  O"*  SO""  N.  lat.  Steep  and  rather  high  ridges  endose 
wide  and  open  valleys,  which  are  abundantly  watered,  and 
on  this  account,  as  well  as  the  fertility  of  the  soil,  it  is  rich 
in  natural  productions,  well  cultivated,  and  densely  peopled. 
The  inhabitants  are  exclusively  negroes,  and  are  governed 
by  a  sovereign  of  their  own  rece,  who  is  independent  both 
of  the  sheik  of  Bornou  and  the  Fell&tahs,  who  are  in  pos- 
session of  the  more  elevated  and  mountainous  country  which 
lies  farther  south.  These  mountains  have  only  been  seen 
at  a  distance  by  Denham,  and,  according  to  informa- 
tion obtained  from  the  natives,  they  are  connected  with  still 
hi^er  mountains,  which  ajqiear  to  be  the  Jebel  al  Kamar 
or  Kumri  (the  Mountains  of  the  Moon)  of  the  Arabian  geo- 
graphers. The  valleys  of  Mandara  qpntain  some  consider- 
able towns.  I>elow  conUins  at  least  10,000  inhabitanta,  and 
Mora,  the  residence  of  the  sultan,  is  a  stron^y  fortified 
place,  but  of  leas  extent. 

Eaatem  Soodan  extends  ftom  I?"*  to  25*  E.  long.  We 
have  no  account  of  this  extensive  country  from  eye-wit- 
nesses, as  no  part  of  it  has  ever  been  vtsitea  by  a  European 
traveller,  and  the  information  collected  fW>m  the  natives  of 
Africa,  who  have  penetreted  so  far,  is  very  seanty.  Accord- 
ing to  them  it  is  divided  into  three  countries  or  states. 
Kanem  is  oonti^ous  to  the  eastern  banks  of  Lake  Tchad, 
and  south  of  it  lies  Begharmi.  Between  those  two  countries 
and  Daiwpur,  which  ia  considered  as  lying  to  the  east,  and 
without  the  boundary-line  of  Soodan,  lies  Dar-Zaleh,  or 
Wadai,  which  seems  to  extend  over  the  greater  part  of  East- 
ern Soodan.  A  large  river  is  aaid  to  traverse  Wadai  in  a 
north-west  direction,  and  to  be  lost  in  a  large  lake,  called 
Fitlreh,  which  lies  east  of  and  at  a  considerable  distance 
from  Lake  Tchad. 

As  a  comparatively  small  portion  of  Soodan  has  been  seen 
by  Europeans,  it  would  be  premature  to  give  a  decided 
opinion  as  to  the  relative  importance  of  this  part  of  Africa. 
But  if  we  may  judge  firom  what  we  know  of  it,  we  must 
pronounce  it  superior  to  any  other  part  in  fertility,  cultiva- 
tion, and  population,  not  excepting  the  countries  situated 
along  the  Meditenmnean  or  even  Egypt.  It  must  there- 
fore be  very  satisfiMstory  to  every  perM>n  interested  in  the 
extent  of  English  eommeroial  enterprise,  that  the  government 
boa  taken  deeisive  meaaoree  for  gaining  a  firm  footing  for 
Knglbbmen  in  the  most  populous  parts  of  Soodan,  namely, 
tiiose  which  are  contiguous  to  the  lower  course  of  the 
Quorva.    [QtroERA,  vel«  xix.,  p.  227.] 

(Park's  TVow^  in  Afriea;  Caaii6*s  TVove/t  through 

Cem^al  4fhea  to  Timbtteioo,  &o.;  Gray's  and  I>ochafd*s 

Dra^ett  in  Weitem  4firwnf  Denham's,  Clapperton's^  and 

Oudfley'9  Nmraiw  <^  TVove/r  om^  Di»eoterie8  in  Northern 

and  Cent^  AJHea  ;  Clapperton*a  Journal  qf  a  Second  Ex' 

pedition  %nio  thehUerior  <f  4triea;  Richard  and  John 

LAoder^e  Journal  of  an  Expedition  to^  empiore  the  Couree 

and  Termination  ef  the  Nijger;  Laird  and  Oldfteld'a  Nar^ 

rmtive  qf  an  Bat^fdition  into  the  Interior  qf  4firieat  fcc.) 

SOOFFBB  DYNASTY.    [PuusiA^Hietory.] 

SOOLIMA^,  a  people  of  Western  Africa,  who  take 

their  name  from,  or,  it  may  be,  give  their  name  to,  thenr 

proper  country  of  SooUmana.    This  country  is  ntnatei 


among  the  sources  of  the  rivers  which  enter  the  sea  at  and 
immediately  to  the  north  of  Sierra  Leone.  This  territory 
extends  between  9^  20'  and  10®  28'  W.  long.,  and  mostly 
south  of  the  1 0th  parallel  of  N.  lat.,  being  about  sixty 
miles  in  breadth  from  north  to  south,  and  reaching  from 
the  present  site  of  Falaba  to  the  left  bank  of  the  Joliba 
or  Niger.  This  is  the  native  country  of  the  Soolimas; 
but  they  now  chiefly  occupy  a  strip  of  land  in  the  adjoin- 
ing Kooranko  territory,  which  is  bounded  on  the  south  by 
the  river  Rokelle,  on  the  north  by  Foota  Jallon,  on  the  west 
by  LimbaandTamisso,  and  on  the  east  by  Kooranko  Proper 
and  Soolimana,which  latter  is  now  used  merely  as  a  forming- 
ground,  and  only  as  a  temporary  residence. 

The  Soolima  country  is  exceedingly  picturesque,  being 
diversified  with  hills,  extensive  vales,  and  fertile  meadows, 
belted  with  strips  of  wood,  and  decorated  with  clumps  of 
trees  of  the  densest  foliage.  The  hills  are  composed  of  a 
light  whitish  granite,  principally  consisting  of  mica  and 
felspar,  with  occasional  strata  of  blue  mica-slate  iaibedded 
in  the  granite.  The  valleys  have  a  rich  vegetable  and 
mineral  soil  mixed  with  sand.  This  soil  is  remarkable  for 
its  fertility,  and  requires  very  little  labour  to  prepare  it  for 
the  seed.  In  ite  cultivation,  a  hoe,  shaped  like  a  carpenter's 
adze,  supplies  the  place  both  of  the  plough  and  the  harrow. 
After  sowing,  which  is  generally  before  the  15th  of  June, 
the  Soolima  leaves  his  farm  in  Soolimana,  until  October,  to 
the  care  of  his  wives,  who  clear  the  crop  of  weeda  in  the 
early  atages  of  iU  growth.  In  October  the  husband  returna 
from  Kooranko,  and  both  sexes  labour  together  in  getting 
in  the  harvest.  Riceis  the  chief  object  of  cultuie.  Yama 
and  ground-nuts,  bananas,  pineapples,  and  oranges  are 
the  principal  fruits,  but  the  first  only  in  any  degree  of  per- 
fection. The  Soolimas  have  numerous  herds  of  cattle ; 
and  they  also  rear  sheep,  goats,  and  poultry,  the  last  of  a 
very  diminutive  sort.  Horses  are  few,  and  not  reared  in  the 
country.  The  wild  animals  are  numerous,  principally  ele- 
phants, bufTaloes,  a  apedea  of  antelope,  monkeya,  leopards, 
and  wolves. 

All  the  principal  towns  of  the  Soolimas  are  in  Kooranko. 
These  are  Falaba,  the  capital,  Sangouia,  Semba*  Mouaai&h, 
and  Koukodoogore,  containing  in  all  about  25,000  souls, 
of  which  Falaba  has  about  6000.  This  town,  which  appears 
to  have  been  built  in  1768,  is  a  favourable  specimen  of  the 
flrat-class  native  towns  of  Western  Africa.  It  derives  its 
name  from  the  Fala-Ba,  or  river  Fala,  on  which  it  stands, 
and  is  nearly  a  mile  and  a  half  long  by  a  mile  in  breadth 
although  closely  built  for  an  African  town.  The  town  la 
fortified,  impregnably  according  to  the  African  system  of 
warfare,  by  being  surrounded  by  a  thick  stockading  of  hard 
wood,  and  by  a  ditch  20  feet  deep  by  as  many  broad.  The 
town  is  of  an  oblong  shape,  containing  about  4000  circular 
houses  or  huts,  which,  though  built  of  clay,  and  covered 
with  conical  roofs  of  thatch,  are  extremely  neat,  clean, 
and  in  many  cases  elegant.  The  palaver  or  court  house 
stands  on  an  open  piece  of  ground  towards  the  south  end 
of  the  town,  and  is  a  place  of  recreation  as  well  as  business. 
In  the  centre  of  the  town,  a  large  open  piece  of  ground  ia 
left  vacant  for  the  purposes  of  exercise,  of  receiving 
strangers,  and  of  holding  grand  palavers.  Here,  on  such 
occasions,  the  king  sits  on  the  root  of  a  large  tree  for  hia 
throne,  the  branches  serving  as  his  canopy,  as  simple  in  his 
appearance  as  the  meanest  of  his  subjects. 

In  Major  Laing's  time  (1822),  the  king  and  some  of  the 
elden  were  Moslems,  while  the  younger  part  ot  the  com- 
munity were  pagans;  but  it  is  more  tbian  probable  that  in 
the  steady  progress  which  Islam  has  since  been  making  in 
this  quarter  of  Africa,  it  baa  by  thia  time  acquired  the  pre* 
dominance  among  the  Soolimas. 

The  Soolimas  are  short  and  muaeular:  their  atature 
averages  from  five  feet  six  inches  to  five  feet  eight  inches. 
They  are  thus  well  formed  for  the  warlike  enterprises  to 
which  they  are  much  addicted.  In  battle  they  use  the 
spear,  musket,  sling,  and  bow : — ^the  first  more  for  ornament 
than  use;  the  second  more  for  noise  than  effect;  but 
in  the  use  and  management  of  the  two  latter  they  are  most 
expert  Warli ke  songs  and  exercises  figure  largely  in  all  their 
public  rites  and  amusements.  Where  their  predatory  habits 
do  not  interfere,  their  dispoeitions  are  mild  and  inoftcasive, 
and  the)'  exercise  the  meal  open  hospiulity  to  the  strangera 
who  visit  them  as  traders. 

The  king  monopolises  the  whole  trade  of  the  country,  and* 
no  barter  ukea  place  without  hia  knowledge  aAd  actual* 
pMsence.    The  trade  ia  chiefly  with  the  Sangacat  oa  th«. 
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OM  8M«»  nn4  Witb  \h»  MandhlgqM  011  tlie  otber<  Tb*  &r«et 
brtnn  itboMf  and  tfo)d«  fbr  which  they  ree^iv*  »  ftb«r90f  the 
geo^ft-'if^h,  DoWtfer,  ftintf,  beadfl.  ^. — brougtal  ttom  the 
co«»l  by  the  Niandingdeak  wbo^  ^fi  their  turo*  feoaive  aUvoa 
and  other  spaiU  of  Wafi  vit^  a.  littte  ivory. 

Men  afla  WpA«[>  sc^m  to  have  ax.obangad  occniMationa 
anionic  the  Bqollttai.  fsteepltsowjcig  and  reaping^  the  prifi- 
cipal  «am  of  buabafidry  are.lefl.Jo  the  fhmales,  whi}«  the 
men.  UMl  after  the  dairv  and  milk  Abe  Qowa.  The  weqien 
build  h^ua«8».  plaster  walls,  aot  as  btebors  a^d  «nrgeon«i  while 
thei&eQa»plo5  tbemieWes  in  sowing)  andoCte^  in  )V«^hing 
clothes.  The  dress  of  bo&h  senes^is  yery  aimilarje  ttiat  ol 
the  ManduMoea*  Indeed  the  dress  an»ong  tb#  pagan 
naliofla  of  Westerii  Africa  diffefa  little.  Thera  ta  anetber 
dressk  esatatially  Arabian*  wbieh  spreads  toififtther  witb  the 
Mohammedan  failh.  This  dress  wasaffecked  by  the.SooU- 
itias  befbre  their  great  contest  with  ^he  FoMlabs  hi  this  early 
pari  of  this  century,  s)n(4  which  it  ba^  been  the  fashion  to 
tliabe  theraeelTes  as  different  as  possible  from  their  ene- 
mies* in  drees  as  well  as  in  religiem 

Among,  the  SooHmaa  murdfr  ie  the  only  crime  punished 
vtlh  death;  for  aU  other  orimes»  finest,  atripcfi  or  slavery 
are  the  putrifbmenta.  Death  h  infUcted  by  Jtrangling ;  but 
there  it  a  rehietaiioe  to  infliet  iti  unless  for  a  peculiarljF 
atroeiolia  f^urder,  and  there  is  a  disposition. te  l%y  hold  of 
any  mitigaiing  oirounistaticeai  The  mode,  of  trial  appears 
tobe  tery  M^  not  unlike  e^r  trial  by  jury ;  and  the  desire 
to.deoide  justly  is  strongly  manifested  in  the  septeiKQ^.  . 

The  f^eneral  euatoms  of  tbe  Soeliinjas  do  not  difier  mate- 
rially .from  thole  of  othter  nations  in  this,  part  of  Africa;  and 
therefbre  need  not  be  particularly  described,  Mi^or  Laing 
thinks  them  peculifirly  open  to  the  operations  of  the  mis- 
sionary and  the  otvllisen 

(Lainjr'a  Trap^it  in  .W^iiern  4flicft,  Londoni  1826.)   . 

SOOLOO  ARCHlPStAGO,  which  ia  called  by  tbe 
Spaniards  Archipelago  de  Felicia,  consists  pf  a  oonarderable 
number  of  islands,  situated  in  the  Indian  Ocoaui,. between 
the  Pfatli^pineaon  the  herth-^st  and  the  island  of  Borneo 
on  tbe  s6titb'weit.  They  consist  of  tvm  chains  of.  islands, 
which  lie  nearly  parallel  ii|  a  BOHtU-western  and  oortb- 
eealern  direetiont  and>  .tegetfaet  witb  Borfiuee  and  the  Phi<- 
lippioest  enclose  a  portion  of  the  oceavi  which  if  usually 
oalied  the  600I00  Sea*  aud  also  fhe  Mindoro  ^pat  the  letter 
namw  being  derived  fkom  tliat  of  one  .of  the.  Philippines 
which  lies  at  ita  northern  eittreitiity.  .  The.  southern  chain 
of  islands,  which  is  properly  (tailed  the  SoqIoo  Islands^  begins 
(m  tbe  west  Opposite  to  the  peninsula  of  V^sang  ia 
BorneOi  near  119''  30'  B.  b>nt.  and  6''  N.  lat,  and  e](lends 
east-northeaH  to  12:1''  30' S. leng, and  6"  6&  N*lat.»  where 
itia  separated  from  the  south-western  part  of  tbe  island  of 
Magindano  by  the  Sliaite  of  Ba«ilao»  The  northern  ebaiib 
which  is  called  tha  Palawan  Islands,  begins  on  tha  south 
aear  r  N.  let.  and  116''  30'  E.  long,,  opposite  Cape  Pirate's 
Mnt  or  Sampanmangio  in  Borneo;  and  its  southern 
portiottt  Which  is  on  both  aideaof  tbe  Straits  pf  Balabao,.lies 
neaiijr  wath  and. north,  but  the  remainder  lies  sfiuth-west 
and  nocth-eaat.  It.  terminates  with  tbe  islsnd  of  Busvagmi 
on  the  Siraita  of  Minder^  ineac  12°  20'  N.  lat.  and  120°  30' 
S.  long.  Large  vessels  enter  and  leave  the  Sooloo  Sea  by  the 
Straits  of  Basibn.  Balabac;  and  Miftdprp ;  that  braneh  of 
the  last-mentioned  straita  which  v^.  on  the  west  of  the  Bi^ 
de  Ape  is  calM  North umberlaod.  Strait* 

Though  there  are  voloanoea.in  the  islands  which  lie  east 
atid  south- east  of  the  Soeleo  ArcfaipelagOb  as  in  tbe  Philip- 
pines atid  Moluccas,  it  do^a  noi  appear  that  any  of  tlie  nu*^ 
merpua  islands  that  corkipose  these  groups  is  of  volcanic 
origin.  The  larger  islands  of  the  t&in  are. of  moderate 
height,  but  the  modntains  oh  the  island  of  Palawan  aitaiQ  a 
censtderable  elevation.  Seme  of  them  are  ffover^  to  tbe 
very  aammits  with  lofty  trees^  and  others  with  rich  pasiur- 
agfeik  here  and  there  idtecBccled  by  oultivated  grounds,  whilst 
others,  again  exhibit  eultivation  to  the  highest  point,  aud 
are  only  cheoaered  with  grovee  of  fruit-tieeai  Along  the 
fbot  of  the  hills  there  are  UwtX  gmunds  two  or  tluee  milee 
wide,  llbioh  are  part^  awampy^  but  moatly  etUtivated  or 
planted  with  fruit-treea. 

The  #ei  season  oocun.  ftwm  May  to  Septenibec  during 
the  preralenoB  of  the  south-weatem  mensoen*  and  thh  dry 
season  lasts  from  October  to  April.  But  neiihtr  of  these 
■eaeons  haa.that.kivanahik  tharaeier  by  which  they  are 
4«siiDgulahed  ih  Hindttstan ;  for  showers  frequently  ocfcur 
4tfiiag  the  dry  seaaea,  and  the  laina  of  the  other  soaeoii  are 
interrupted  ami  irr^ular  than  in  Hindustan. 


Tbe  monaeon^  themscltea  are  very  irragular*  la  A^  aoi 
May  tbe  winds  are  light  and  variable,  hot  xather  iaeUning 
to  the  south-weet  |  tlMiy  are  often  interrupted  hv  ealma.  la 
June  and  July  atieng  aalea  from  the  west  prevaili  iadofta« 
blow  for  many  d^yo-  In  A^gu^it  aqd  September,  aoatberly 
winds  blowi  and  sometimes  in  TOiy  bard  sektk  io  (kiohar 
and  November  the  winda  are  agaia  light  and  TarMla.  ia« 
dining  to  the  northnsast..  In  the  following  tweaootha  It 
blows  inhordgides  from  the  north,  bttt  in.Fei^Mry  ai»4 
March  the  variable  winds  return.  The  beat  ia  oonaidarahle^ 
but  not  oppressive^  being  mostly  temperad  by  the  lamt  aini 
sea  breraes.  In  summer  it  varies  between  TCand  87". 
Tbe  thermometer  however  falls  to  76*"  oaly  early  ia  tha 
roomings.  Tbo  interior  mountainoiie  disfrieia  bata  a  mncfa 
lower  temperatareb . 

the  soU.of  tb^,  country  jscftfieraJly  riOb»  and  tba  erofw 
are  abundant  B^t.tbt)ugh  agnoulture  is  net  ae  asgleated 
aa  i|)  many /other  islenda  of  tbe  Indian  Arehipeli^a^  tbw 
produce  of  .tha  riooi  of  which  eight  ipeetfs  ^re  fnltivated  la 
not  sufficient  (9^  the  copsumption  of  the  mhabitiiila.  partly 
because  the  population  is  comparatifely  vary  gnal*  alid 
partly  becaiiae  the  n^tna  fre({ueni)y  fail,  and  ciyiiequeAtly 
the  crops  ef  rlee  alao,  Rica  c9Mtttuiea  eile  of  the  moei  t^ 
p^rtant  articles  of  iroportat^n^,  and  Jt  is  broag hi  fnm  tbe 
Philippine  Islands^  espeeiaUy  Jrem  Panay  41m  MaginilaiKv 
anfl  from  t.l)eeaaiero.oeaBt  of  Bornfoi  whiflh  is  aufe^eM  to  tha 
sultan  of.  Soolop.  Many  roma  beweter  are  cultivated  wab 
the  best  suceesak  is  two  hindo  of  yamsi  saroet  potatoes^  aad 
tbe  Chinese  potat<b  w>ib  maay  ethers  which  are  paeoliar  10 
tbe  Indian  Archipelago.  Wheat  ie  euUivatad  io  savaral  d«ar 
triots,  but  not  on  a.  large  scale.  Their  (aidena  prodtire 
pumpkinsi  ooaumbers«  radiabeai  ond  a  great  nnmliar  ^f 
plants  peculiar. to  tbe  oe.untry.  Their  frult-tcaee.ija  w«ll 
attended  to»  From  their  iator^oariia  with  tha.Chincaev 
many  of  whom  baye  settled  herei  the  wbtbllaaia  hate 
learned  the  art  of  ingrafting  and  .iniproTiflg  thair  fruit, 
which  is  extremelv  plentifbl  and  of  a  deHkioila  flavoar*  Iba 
maiuoea  are  smalli but  sweet  aitd  lusoieuaj  the  eraafee  are 
equal  to  thoee  of  Chinas  the  maogustaiw  Atiri«B»  Jack. 
chainpahaf  and  all  the  yarietiea  o(  the  plaihtaia  h^d  are 
equal  to  those  cultivated  in  .Javac  and  tba  daboe  la 
thought  to  be  yuperior.  A  greatn^mber  ef  Other  fcaite  are 
cultivated,  ivbich  are  unknown  ia  £uropa,  agoept.tha  pine- 
applo  sad  the  C!9eqa-au^  The  sago*traea.afe.Biimcroiie» 
and  part  of  the^prodiioe  i»  exported  to  Qhiaa^  Peppac  wee 
formejrly  cuUivaled  with  lUcoesi,  but. this  braoehef  agri* 
culture  has  beeji  discoatioued  i|i  ia#d«oi  timee  for  want  ef 
demand ;  only  a  little  is  g^own,  for  home  oonsumptloib  and 
someparoeU.eooaaionally  settle  China,  TheoiaDMaon  la 
particularly  flnf^  aot.so  pungeat  a«  that  from  Q^leo,  bat 
it  differs  espeqtially  ftffm.  the  Laurua.  joafio*  The  eacao* 
tree  if  pot  mentioiwsd  by  Forreat  (177^)*  wbp  Ibttild  only  a 
few  of  them  on  Magindano;  but  Quati  who  waa  ia  tbe 
Soolop  Archipelago  in  1814,  aaya  that. it>  grawa  gll  star  tbe 
island  of  Sooloo^  and  that  it  ia  ased  for  tbe  eeOMnoA  be* 
verage  of  all  classes.  Tbe  Spaniards  generally  eaporl  Irem 
lOU  to2Q0pecule(l  aeeulss  1331bs.I  toMamlk«hereiCis 
much  esteemed.  Indigo  eqi^l  to.  that  of  Manilla  ie  maiiu- 
factured  to  some  extept,  but  consumed  in  ftoetoo.  Very  good 
cotton  is  grown  in.  various  parts,  but  not  expoctad ;  lobeeeo 
also  is  grewo«  Tbe  plant,  from  which  tbe.Manaia  white 
rope  is  mado  and  the  ganiuty  are  plaatiful.  and  also  g apecMs 
of  bepip  and  flax,  of  whi?b  the  inhabitania  magHfaclaia 
thf^ir  fishing*liaea4  Turmeric  and  ginger  grow  Wyoifoaiea. 

.The  woed9.  with  whioh  a  large.parl  c^  tbe  airiiiia  of  the 
inlands  is  CDvered«  supply  many  artieUa.for  dqmeatie  aaa  aad 
exportation*  Tlmber^treea  of  tbe  beat  qiiid«iy  mUof  the 
largest  dimenaiona  esay  be  gel  in  aRy,f|iiaiiti^.  Xba  teak* 
tree  flourishes  in  great  luxvriancek  and  is  abiuidaDt  in  Jwarif 
all  (hehigbbr  islands.  Tbe  mahogany  is  Oquallolhat^iiffn- 
dutas;  and  thebUek  Wood  or  ebonytVi  (batotUmeo  i  wmu 
and  skba  of  theie  wooda  aia  expoMad  l».Cbtnt  Many  <t 
the  usetbl  tre^  wbicb  grew  ia  thie  mhipalaB^  aia  atf 
yet  known  to  botanieie. .  Xba  aampbor  Mfvtk  helteecM  m 
tbena  wt)ods  is  not  ihfei  iar  Co  that  ef  Saw^trO*  and  aaUa  wall 
in  Japan  tod  China.  Sapaii-wood*  Jted-wMk  a^d  iranoua 
dyeing- woodi  «re exported  to^ Ai«Ay  ittObidaa.  .The  aPDdal* 
Wood,  and  tbe  dovo  and  nutmeg. treea  aire  saM  la  exiat  hii% 
and  the  bceed^frttU  and  laka  tre^  aq  aHitmlaat. 

Buffaloes  are  bot  iiumofboa;  .but  Sooloo  bht^b  ^ttle 
ahoandi  and  they  are  used  aa  beaala  of  burden»  and  avea  for 
the  aaddle.  Tbe  horses  are  of  |p9od  bcaed  and  haf^y.  liugs 
are  not  rare,  {bough  the  inhabitants,  being  Mohammedans 
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do  not  eat  them ;  they  are  consumed  by  the  Chinese.  Wild 
hogs  are  abundant  There  are  goatt,  some  with  skins 
ipotted  like  leopards,  and  some  beautiful  small  antelopes. 
TbeSooloo  Islands  are  the  most  eastern  eountrv  it)  which 
the  elephant  is  found.  The  elephant  was  introaueed  from 
Borneo,  but  it  is  no  longer  used  for  religious  purposes,  since 
the  Klam  has  spread  among  the  inhabitants.  The  breed  of 
elephants  is  iiow  kept  up  only  in  one  place;  but  there  are 
still  wild  elephants  in  the  more  extensive  forests,'  and'a^ 
tliey  damage  the  crops,  there  is  a  grand  hunt  of  them  every 
year.  The  swallow  which  makes  the  edible  birdVnest  is 
common  in  most  oP  (be  islands.' 

The  s^as  are  abupdantlv  stocked  with  fish.  Hunt  enu* 
merates  thirteen  species  which  are  found  in  Sprope  Or  the 
West  Indies,  and  (orty-one  whiph  are  peculiar  to  these  seas. 
The  most  important  productions  of  the  sea,  as  yie|d7n^  ar* 
ticlef  of  commerce,  are  the  sea-slugs,  which  under  t{ie 
name  ot  tripang  are  sent  to  phina,  end  the  prawns  and 
shrimpa,  v|iic|],  after  bein^  jiounded  in  a  mortar  into  a  soft 
mas^,  are  pn  Jmporti^nt  article  6f  commerce  all  over  the 
Indian  Arohipela^o  ana  t|ie  countries  beyond  the  GangeSy 
under  the  nspoe  of  blachqng.  So'^i-w^ed,  collected  (torn  tb^ 
rock^  that  surround  the  islSnd^^  is  exported  to  China.  Tbere 
are  several  places  ip  wbi(^  e^^cellent  pe^rlf  are  f;)und';  t^e 
pearls  go  to  Qhin*. 

A  little  gold  bas  beep  fi)upd*  Commoti  salt  is  not  used, 
but  a  salt  made  from  bMrnt  sea-wepd  is  in  general  use. 

The  Sooloo'  onain  consists  of  three  groups,  those  of 
9asilao  «n  the  east,  Sooloo  tn  the  middle,  and  Tawi-Tawl 
on  the  west.  The  fiirst-mentioned  j^p^p  is  composed  of  the 
Urge  island  of  QasiUn  and  several  smaller  ones*  Basilan  is 
about  4^  miles  long,  and  the  average  width  inay  be  12 
miles;  the  surface  \»  therefore  $40  square  miles,  or  some- 
what mote  than  Monmouthshire.  The  centre  is  billy,  but 
the  sea-coast  low  and  wqody.  It  is  very  fertile,  and  sends 
much  rice  to  Sooloo.  tt  exports  besides  birds'-nests,  tepoy 
or  moth?^of-pear1  sheUi  some  tortoise-shell,  and  a  few  pearls ; 
cowries  are  abundant.  The  principar ports  are  Maloza  on  the 
south  west  side  and  pubawang  on  the  north-east  coast 

The  Sooloo  group  consists  of  tbe  larger  island  of  that 
name  and  of  several  small  islands,  Sooloo  is  about  40  miles 
long  and  10  yride  oi>  an  av^rage>  'The  arc^  is  about  400 
square  mile|.  Th^  surface  presents  two  hilly  tri|cts,  sepa* 
rated  by  a  loyf  and  level  plain.  It  1^  very  populous.  Forrest 
estimated  the  population  at  60.0U0,  but  Hunt  states  it  to 
be  200,000,  or  500  to  each  square  mile.  There  are  many 
small  towns  on  the  coast.  'The  largest  is  Sooloo,  or  Qoogt 
near  the  western  extremity  of  the  island,  with  li  permanent 
population  of  6800  souls,  among  whom  ^rp  900  Chinese. 
More  than  half  of  the  inhabitants  are  always  engaged  in 
trading  voyages,  in  the  pearl  and  tripang  fishei'ies,  and 
tbe  collecting  ofbirds'-nests.  On  the  north  coast  is  Bokol, 
with  6000  inhabitants,  and  on  the  south  coast  Rarang, 
with  8000.  It  exports  all  the  produces  which  have  been 
moDtioned  at  articles  of  export.  The  larger  of  tbe  other 
blands  belonging  to  this  group  are  Pargutaran,  Tapiil,  and 
Sihasi,  lying  north-west  and  west  of  IJooToo. 

Tawi-'Tawi  is  about  40  miles  long  and  12  wide.  The  aur- 
&ce  may  amount  to  400  square  miles.  In  the  centre  are 
some  hilla  of  considerable  elevation,  and  two  lakes  of  some 
extent.  One  of  the  lakes,  called  Dungon,  is  united  to  the 
sea  by  a  channel  which  is  from  five  to  seven  fatbonos  deep, 
but  has  a  bar,  on  wbieh  there  are  only  If  fathoms  %t  low* 
water,  and  about  four  at  spring-tides.  Tbe  lake  itself  is 
about  eight  fathoms  deep  and  i^  fresh  et  lo^  viter.  It  is 
an  excellent  harbour  for  vessels  which  can  pass  the  bar. 
The  iaiand  is  thinly  inhabited.  It  exports  teppy^  white  and 
blaek  tripang.  white  and  black  birds*- nests,  and  many  valu* 
able  pearls,  but  does  nut  produce  rice  enough  for  the  con* 
sumption.  Tbejpnneipal  town  i»  Dungon.  on  tbe  b^nks  of 
the  lake.  The  cb^in  of  small  islands  which  extends  aloog 
tbe  southern  coast  of  Tawi-Tawl  consists  of  low  islands, 
vith  oumeroua  iboals  between  them-  Tb^  channels  that 
divide  them  are  from  six  to  eight  fathon)s  deep,  but  they 
are  extremely  intricate  and  sp  naii^ow  that  tbe  Chinese 
juoka  in  sopie  places  require  to  be  pushed  on  with  poles. 
The  mostvaluaDle  pearl  Q:»heryis  in  those  straits,  which  are 
aecesstble  at  all  seasons,  and  fish  is  very  plentiful  and  of 
)arf  e  aise.  North  of  Tawi-Tawi  is  the  Tahaw  Bank,  which 
consists  of  coral  rocks  covered  with  a  layer  of  saod^  and  is 
in  sone  plaoea  ovargrewn  with  abruba  and  trees.  It  has  no 
fresh  water,  but  the  pearl  fishery  is  very  valuable. 

Between  the  north-eastern  extremity  of  Borneo  end  the 


large  island  of  Palawan  are  several  smaller  islands,  and  the 
three  islands  of  Baaouey,  Balambangan,  and  fialabae.ithieh 
are  ef  some  extent.  They  are  thinly  inhabitedt  and  ovHrran 
with  Jungle  and  timber- trees.  They  produee  ohietly  wax, 
trlpan^;*  andMprtoiitoa.  Balambangan,  tognther  with  the 
north*east^  par4of  Borneo, '  was  eeded  te  the  Bhtisb  by 
(he  'siiUari  of  Bboleo,  and  a  settlement  was  GstabUshed  there 
in  1763.  Bui  the  British  were  expelled  iii  1774  hy  the 
Sboloos,  who,  finding  tlie  garrison  weak  and  sickly,  and  off 
their  guard,  taufder^  them  and  set  fire  to  the  aettlement. 
In  1906  (he  settlement  was  re-established,  but  again  aban- 
doned in '  the  fbllowing  year,  on  aeoount  of  tbe  expense  of 
hoaintaitiing  it. 

The  lar^  isTapd  of  Palawan,  or  Palwaa,  is  mora  than  875 
miles  lon^/  and  on  an'  average  32  miles  wide.  The  area  is 
therefore  abopC  Q^PO  square  miles,  which  exceeds  that  of 
Vales  by  600  square  fpifes.  A  ctontiauoua  range  of  hills  nips 
a7ofa^''the  Vest  sideo?  (he  Island.  But  afong  the  eaatem 
shores  ^  low  i^nd  genelmllj^  leveroountry  extei&s  from  10  to 
io  miles  {nland.  The  northern  portion  of  the  island  is 
^ulgect  to  the'Bp^'niards,  and  eatled  Pkragua.  It  fbrms 
a  pa^  of  (he  province  pf  Calamianes;  one  ef  the  political 
divisions  of  the  Philippines,  and  oontained  in  1818  a 
population  of  "Vl,flf9y,  ^m6ng  which  there  was  only  one 
Simpiard  and  26  6paais|i  efeoles.  ^*  Ifh  this  eeasus  some 
adjaccni' iitlpnds  were  ^nduded.  The  loi^  country  south 
of  10^20'  N.  lat.  is  tolerably  well  peopled,  and  aubject 
to  the  sult^ti  of  Sooloo,  but  the  hilly  and  mountainous 
region  is  in  possession  of  'the  aboriginal  inhabitants,  who 
resemble  the  Papuas,  and  are  eontinuatty  at  war  with  the 
inhabitant*  of  t^e  plains.  l*he  productions  ef  the  low  lands 
and  the  adjacent  seas  are  eane^  especially  ralane,  oowries, 
wax,  tortoises,  tripang,  and  gum  copal,  of  which  last  Ibrtv 
or  fifty  peculs  may  be  had  yearly.  Rice  Is  also  exported. 
The  principal  toWn  is  Babuyan,  which  is  well  fortified,  and 
h^  a  popuJation  pf  about  20(^0. 

The  islands  qorth  of  Palawan,  via.  Liaaeapan,  the  Cala- 
miilpes^  and  Coron,  foVm  potitically  a  portion  ef  the  Philip- 
pines, and  afe  littl^  knowp. 

Besides  the  Islands  hitherto  notieed,  the  sway  of  the  sul- 
tan of  Sooloo  extends  over  a  large  portion  of  the  north-eastern 
ftart  of  Borneq.  This  eountrv,  whieh  was  ceded  to  the  Eng- 
ish  in  1 763,  extends  from  tne  river  Kimanis,  which  enters 
the  Chinese  sea  opposite  the  island  of  Pulo  Tiga,not  many 
miles  east  of  (he  town  of  Borneo,  to  Cape  Kanibngan,  which 
forms  oh  the  west  the  entrance  of  the  Straits  of  Macassar, 
compreliepding  a  sea-eoast  probably  exceeding  800  miles  in 
length.  It  may' seem  strange  that  the  sovereign  of  such 
comparatively  small  clusters  of  islands  haa  been  able  fo  sub- 
ject to  bis  sfrav  kuch  extensive  countries,  ^d  to  preserve 
bi^  dominions,  nut  the  peculiar  constitution  of  ]ih  govern- 
ment and  the  want  of  powerflil  neighbours  accpunt  for  (his 
apparently  extraordinary  fact 

'  The  government  of  Boolbo  resembles  (hat  which  existed 
in  the  last  century  in  Poland,  and'  in  the  beginning  of  this 
century  in  the  Mabratta  dominions.  E^ch  chief  or  noble- 
man is  sovereign  in  the  country  wbich  belongs  to  him,  and 
his  authority  depends  on  tbe  numbcir  of  his  followers,  or 
rather  slaves,  called  ambas,  who  are  his  soldiers.  The  suUan 
is  a  mere  cipher,  and  his  orders  are  disputed  by  the  meanest 
individual ;  he  is  unable  to  decide  the  most  trivial  points 
without  the  concurrence  of  hi?  privy  council  called  *  ftuma 
pechara.'  In  1814  this  council  was  qom posed  of  eighteen 
members,  the  ipost  v^althy  and  pojrerful  of  the  cbiers,  and 
most  of  them  were  relations  of  the  king,  and  assumed  the 
title  of*  datu.'  They  hold  their  seat  however  not  by  heredi- 
tary tit^  hot  may  be  deprived  of  it  by  the  sultan  with  the 
advice  and  consent  of  the  Ruma  Bechara.  The  sultan  seems 
to  derive  all  his  revenues  from  his  own  estiites,  as  no  taxes 
ace  paid  by  the  noblemen  or  their  subjects,  and  the  only 
revenue,  consisting  of  the  customs  on  soods  imported,  is 
shared  in  unequal  proportions  among  nie  sultan  and  the 
members  of  the  Huma  Bechara,  according  to  their  rank. 
The  petty  chiefs  of  the  more  remote  islanls  and  those  on 
the  coast  of  Borneo  do  not  f  ppear  to  have  any  share  in  the 


predatory  expeditions. 


The  Sboloos  belong  to  the  Ifalay  race^  and  mosjt  of  tbe 
chiefs  speak  the  Malay  language.  Biit  the  indigenous  lan- 
guage is  the  Bisayan,  which  is  generally  spread  over  the 
southem  Philippines,  also  commonly  called  the  ^iiayas 
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And  contains  a  great  number  of  words  which  are  iisfed  in 
the  lauguage  of  Sumatra.  Many  of  the  chiefs  speak  the 
Spanish  language,  and  some  the  Chinese  fluently;  the 
former  they  have  learned  from  the  Christian  slaves,  kid- 
napped  by  the  pirates  in  the  Bisayas,  and  the  latter  from 
the  Chinese,  who  are  settled  all  over  the  Sooloo  possessions. 
IheSooloos  have  made  considerable  progress  in  civilization 
in  the  last  two  centuries.  From  their  commercial  inter- 
course with  the  Chinese  and  Spaniards  they  have  learned 
the  comforts  of  various  articles  of  civilised  life,  and  though 
their  houses  are  small  and  mean,  they  are  usually  furnished 
with  various  objects  of  Chinese  and  some  of  European  and  In- 
dian manufacture.  Every  rich  man  has  a  considerable  number 
of  Chinese  chesU  with  locks  for  holding  his  valuables,  and 
many  of  them  dress  in  silks  and  satins  of  all  colours  im- 
ported from  China.  The  court-dress  of  the  datus  on  solemn 
occasions  is  of  the  most  splendid  Chinese  mandarin  robe, 
made  of  costly  silks  and  satins,  embossed  and  filagreed  with 
gold,  and  pink  satin  breeches  decorated  with  gold  dragons 
and  splenoidly  embossed.  The  people  are  Mohammedans, 
but  they  know  little  of  the  tenets  of  their  faith,  and  ob- 
serve its  religious  rites  still  less,  which  is  partly  ascribed  to 
the  great  number  of  Christian  slaves  annually  imported 
by  the  pirate  prows  from  the  Philippines. 

Besides  the  Christian  slaves,  there  are  two  classes  of  men, 
the  '  Bajows'  (fishermen),  also  called  '  Orang  lant,'  and  the 
Lanuns  or  Illanos.  The  Bajows  fish  for  the  pearls,  tripang, 
and  sea-weed.  They  are  very  numerous  in  all  the  eastern 
islands  of  the  Indian  Archipelago,  where  a  great  number  of 
them  are  continually  fishing,  shifting  their  places  according 
to  the  prevalence  of  the  moonsoons.  In  the  Sooloo  Islan£ 
they  are  stationary,  and  inhabit  the  small  towns  on  the  sea- 
abore.  They  speak  the  same  language  as  the  Sooloos,  and 
are  Mohammeaans.  Though  free,  they  are  much  oppressed 
by  the  datus  and  other  chiefs. 

The  Lanuns,  or  Illanos,  are  properly  from  the  island  of 
Magindano,  the  most  southern  of  the  Philippines,  and, 
without  exception,  the  greatest  pirates  on  the  globe.  Their 
depredations  are  conducted  in  large  fleets  of  small  prows 
in  the  Straits  of  Macassar,  among  the  Moluccas,  but 
more  particularly  among  the  Bisayas.  The  whole  produce 
of  their  enterprises  is  sold  at  Sooloo,  which  is  their  grand 
entrepot.  But  they  have  many  stations  on  most  of  the  other 
islanos.  Hunt  has  enumerated  twelve  larger  stations. 
They  are  intimately  connected  with  the  piratical  establish- 
ments on  the  island  of  Magindano.  They  have  obtained 
the  protection  of  the  sultan  by  giving  to  him  and  the  Ruma 
Bechara  25  per  cent  on  all  their  captures ;  but  they  must 
respect  the  Sooloo  flas,  and  commit  no  depredations  on 
vessels  actually  at  anchor  in  Soog  roadstead.  The  chiefs 
advance  them  guns  and  powder,  for  which  they  are  paid  by 
a  stipulated  number  of  slaves. 

The  principal  force  of  the  sultan  and  chiefs  consists  of 
their  personal  slaves  (ambas  or  fiumbes),  who  are  Chris- 
tians purchased  from  the  pirate  prows.  They  are  very  nu- 
merous all  over  the  islands,  and  constitute  the  bulk  of  the 
population  of  the  capital,  Soog,  but  hundreds  annually  effect 
their  escape  to  the  Philippines  or  to  the  interior.  The 
Chinese  who  are  settled  in  these  islands  are  for  the  most 
part  engaged  in  traffic  They  keep  shops  in  the  towns,  or 
in  the  trading  prows,  and  many  of  them  carry  on  the  pearl 
and  tripang  fisheries,  or  birds*-nesting,  ))ut  as  soon  as  they 
have  scraped  together  a  small  competency,  they  retire  to 
their  native  country.  At  Soog  alone  more  than  800  of  them 
are  settled ;  but  in  all  places  they  are  much  oppressed  by 
the  chiefs. 

The  manufacturing  industry  of  the  inhabitants  is  very 
limited;  but  a  large  number  of  prows  is  built.  Certain 
cotton-cloths,  called  tarongf  and  tanjam^  are  of  a  very  fine 
texture  and  tartan-striped ;  some  of  them  are  exported  to 
the  neighbouring  islands.  Sugar,  indigo,  saltpetre,  and 
chocolate  are  only  made  for  home  consumption.  There  are 
cutlers  who  make  creeses  or  daggers,  and  some  goldsmiths 
wIk)  make  jewellery. 

The  position  of  the  island  of  Sooloo  is  very  favourable  for 
commerce,  being  situated  between  the  Moluccas,  Celebes, 
Borneo,  the  coasts  of  Cochin  China,  China,  and  the  Philip- 
pines, and  the  trade  would  be  very  considerable  if  it  were  not 
cvontinually  interrupted  by  the  pirates.  At  present  it  is 
limited  to  the  produce  of  the  country,  which  chietly  goes  to 
China,  being  less  adapted  for  other  markets.  It  is  carried 
on  by  the  Qiinese  from  the  province  of  Fukian.  and  espe- 
cially ftom  the  harbours  of  Amoy  and  Pactow.   The  Chinese 


junks  id  ways  arrive  from  the  middle  of  Marcli  (o  the  tui  M  i 
of  AphL    They  are  from  one  to  five  in  number,  and  fr^ux 
3000  to  7000  pekuU  burden.    They  leave  Sooloo  by  the 
Ist  of  August.    Their  cargoes  consist  of  furniture,  particu- 
larly of  chests,  brass  utensils  and  wire,  iron  unwrought 
and  iron  pans,  raw  silk,  nankeens,  linen,  a  great  quanut* 
of  porcelain  and  crockery,  some  piece-goo<u  of  flowered 
silk,  cutlery,  sugar-candy,  tea,  and  some  smaller  articles 
Tliey  take  in  return  tepoy  or  pearl  shells,  cut  betel-nut«. 
tripang,  wax,  sugar,  agar-agar,   or  sea-weed,   white  and 
black  birds*-nest,  shark  fins,  camphor  barua,  tortoise  sh«ruN 
pearls,  ebony,  sapan-wood,  clove-bark,  cinnamon.  covrie». 
pepper,  and  sago.   Sometimes  British  vessels  from  Singapore 
visit  tlie  Sooloo  Islands.    Their  cargo  consists  moaih  of 
opium,  cotton  goods  from  the  coast  of  Coromandel  and  from 
Acngal,  with  some  others  from  Java,  Enelish  chiDU<^% 
Swedish  flat  iron  and  steel  large  spike  nails  for  prow  bu;.  :• 
ing,  and  some  hardware.  They  receive  iu  return  the  vari^ui 
products  of  the  country,  which  they  take  to  Canton,  and 
thence  return  with  a  cargo  of  tea  and  other  Chinese  artirJei 
The  trading  season  in  the  town  of  Sooloo  does  not  cxterni 
beyond  August.    After  the  departure  of  the  junks,  the  fa  :r, 
which  up  to  that  time  is  actively  maintained  at  the  port,  is 
broken  up,  and  the  remaining  produce  is  either  sent  to  thr 
port  of  Yloylo,  in  the  island  of  Panay,  or  retained  on  band  f.ir 
the  next  season.    The  people  then  di;iperse  to  Borneo  and 
the  other  islands  in  search  of  articles  of  commerce  for  the 
next  season. 

(Forrest's  Voyage  to  New  Guinea;  Moor's  Notices  r.n 
the  Indian  Archipelago,  Singapore,  1837.) 

SOOT  is  that  portion  of  fuel  which  escapes  oombustK.::, 
and  which  is  mechanically  carried  up  and  deposited  in  chim- 
neys. The  soot  of  coal  and  that  of  wood  differ  very  mat«^- 
rially  in  their  composition  ;  the  former  indeed  does  ii-.: 
appear  to  have  been  accurately  analysed,  but  it  evideritiv 
contains  more  carbonaceous  matter  than  the  latter.  Cc^N 
soot  contains  substances  usually  derived  from  animal  mit 
tera;  it  contains  sulphate  and  hydrochlorate  of  ammui-.^ 
and  has  been  used  for  the  preparation  of  the  carbonate  .  t . 
hot  water  it  yields  a  brown  bitter  extract,  and  it  coa*a:.i 
an  empyreumatic  oil;  but  its  great  basis  is  charcoal  i.i  i 
state  in  which  it  is  capable  of  being  rendered  soluble  bv  tl« 
action  of  oxygen  and  moisture,  and  hence,  combined' « i  ' 
the  action  of  the  ammoniacal  salts,  it  is  used  as  a  manurf. 
and  acts  very  powerfully  as  such.  Sir  H.  Davy  obaert  ■ 
that  for  this  purpose  it  is  well  fitted  to  be  used  in  \'. : 
dry  state,  thrown  into  the  ground  with  the  teed,  and  tk 
quires  no  preparation. 

The  soot  of  wood  has  been  minutely  analysed  by  BrA- 
connot,  who  found  it  to  consist  of  the  following  substances  — 
Ulmin        (about)  .  .  30*20 

Azotised  matter        .  .  .  20'00 

Carbonate  of  lime  and  traces  of  carbonate 

of  magnesia  ...  I  t*C6 

Water  ....  13-5U 

Acetate  of  lime         .  ,  .  5*65 

Sulphate  of  lime        .  .  ,  yoo 

Acetate  of  potash       .  .  .  4*10 

Carbonaceous  matter  insoluble  in  alkalis         3  85 
Ferruginous  phosphate  of  lime  .  1*30 

Silica  ....  O'OS 

Acetate  of  magnesia  .  .  ciJ 

Asbolin  (a  peculiar  acrid  and  bitter  prin- 
ciple) about  .  .  .  O'SO 
Chloride  of  potassium            ,             .              o-.*( 
Acetateof  ammonia  (about).             .              0"20 
Acetate  of  iron  (a  trace)  — 


100* 
Braconnot  considers  the  ulmin  as  absolutely  similar  to 
that  obtained  artificially  by  the  action  of  potash  on  woi* 
sawdust,  but  Berzelius  is  of  a  different  opinion,  and  calU  :: 
geine.    The  azotised  matter  is  very  soluble  in  water,  a:  ■ 
insoluble  in  alcohol.     As  coal-soot  contains  much  m^  ■* 
carbonaceous  matter  than  wood-soot,  and  also    a  mu'^ 
larger  portion  of  ammoniacal  salts,  it  must  be  more  art  vc 
as  a  manure,  and  altogether  a  more  useful  substance. 
SOPHIA  CHARLOTTE.    [Frederic  I.  of  Pnxt*:*^  ] 
SOPHIA  of  RUSSIA.    [Peter  of  Russia;  Rcssii- 


SOPHISM  {Z6^iefia\  that  superficial  and  inoomplete  a*- 
pect  of  the  truth,  which  at  first  sight  looks  like  the  tn:t.\ 
but  on  closer  inspection  turns  out  to  oontain  aome  radial 
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liMopliy,  by  carrying  out  their  prmoiplei  to  tho  ludicrous 
extreme  (aa  Hume*8  doctrines  were  but  the  consummation 
of  all  the  materialism  of  Hobhes  and  Locke),  and  thereby 
necessitating  an  entire  reformation  and  rebuilding  of  prin- 
ciples. In  the  person  of  Socrates,  philosophy  again  recom- 
menced its  attempU  to  solve  its  own  mysteries.  We  must 
also  add  what  Ritter  says  with  regard  to  the  effects  on  lan- 
guage. It  is  not  to  be  denied,  he  thinks,  that  the  Sophists 
contributed  greatly  to  the  perfection  of  prose ;  which  was  in 
itself  a  great  baneftt  to  philosophy.  The  Sophists  applied 
themselves  to  manifold  arts  of  persuasioni  and  in  their 
attacks  upon  each  other,  labouring  to  expose  and  lay  bare 
the  delusions  of  appearance,  they  acquired  great  nicety  in 
the  distinction  of  terms.  Prodicus  was  celebrated  for  his 
skill  in  the  distinctions  of  synonymous  terms  (as  we  learn 
from  Plato,  who  ridicules  him  for  it  (Protag.,  p.  337 ;  Crat., 
p.  384) ;  but  Prodicus  is  honourably  mentioned  by  him 
(Euthyd.,  p.  277-305).  The  sophisms  turning  upon  the 
words  *  to  learn,'  *  to  understand,'  to  know,*  also  contributed 
to  the  more  accurate  knowledge  of  tliese  terms.  The  very 
circumstance  that  their  rules  were  intended  to  be  subserr 
vient  to  the  ends  of  fallacy  and  deception,  must  have  afforded 
a  stronger  motive  to  the  philosophical  spirit  to  bring  under 
investigation  the  true  forms  of  thought  and  expression 
which  had  been  neglected  by  earlier  philosophers;  and 
accordingly  we  find  tnat  they  occupied  much  of  the  atten- 
tion of  Socrates.  (See  Ritter's  Remarks  on  the  Sophists, 
Geschichle  der  Philosophies  vol.  i.) 

80'PH(X)LES,  son  of  Sophilus,  was  bom  in  the  Attic 
rlemus  or  village  of  Golonus,  and,  according  to  the  most 
authentic  accounts,  in  the  year  b.c.  495,  fifteen  years  before 
the  battle  of  Salamis,  when  iEschylus  was  thirty  years  old. 
He  appears  to  have  received  as  good  an  education  as  could 
be  had  at  the  time.  In  music  he  was  instructed  by  Lam- 
prus,  and  in  this  art,  as  well  as  in  gymnastic  exercises,  he 
gained  laurels  even  when  a  youth.  At  the  a<re  of  fifteen, 
when  the  Greeks  had  defeated  the  Persians  in  the  battle  of 
Salamis  (480  B.C.),  Sophocles,  on  account  of  his  beauty,  was 
selected  by  those  who  had  the  management  of  the  solemni- 
ties which  followed  the  victory,  as  leader  of  the  chorus  which 
danced  around  the  trophies  in  Salamis  and  sang  the  hymn 
of  victory.  (Athen.,  i.,  p.  20.)  The  anonymous  Greek 
biographer  of  Sophocles  states  that  ^sohylus  was  his  master 
in  trafl^edy,  but  such  a  relation  between  the  two  poets  is 
improbable,  and  is  contradicted  by  a  passage  in  Athennus 
(i.,  p.  22),  where  Sophocles  savs  of  ^schylus,  that  he  fol- 
lowed the  rules  of  his  art  withont  knowing  them.  It  is  a 
favourite  practice  with  antient  historians  and  grammarians 
to  describe  the  relation  of  two  persons  who  lived  at  the  same 
time  and  practised  the  same  art,  as  that  of  master  and 
pupil,  when  there  is  no  evidence  of  such  fact,  except  that 
the  one  was  younger  than  the  other.  The  first  time  that 
Sophocles  produced  a  tragedy  on  the  Attic  stage  was  in  the 
year  b.c.  468,  and  the  piece  was  probably  the  *  Triptolemus,' 
which  is  now  lost  (Euseb.,  Chron.,  p.  167 ;  Plin.,  Hist.  Nat., 
xviii.  12.)  .fischylus  was  at  this  time  the  great  dramatist 
of  the  Attic  stage,  but  his  young  rival,  who  ventured  to  con- 
tend with  him  for  the  prize,  won  the  victory,  which  was 
attended  by  the  following  memorable  circumstance.  On 
the  day  when  the  drama  was  acted,  Cimon  had  just  returned 
from  the  island  of  Scyrus,  bringing  with  him  the  remains  of 
Theseus,  who  was  believed  to  have  been  murdered  and 
buried  in  that  island.  When  Cimon,  with  his  nine  col- 
leagues, entered  the  theatre  to  offer  the  customary  liba- 
tions to  Dionysus,  he  was  detained  by  the  chief  arcbon 
Apliepsion,  whose  duty  it  was  to  preside  at  the  dramatic  per- 
formances and  to  nominate  the  judges.  Aphepsion  ap- 
pointed no  judges,  but  called  upon  Cimon  and  his  colleagues 
to  determine  the  prize.  Cimon,  recognising  the  great  genius 
that  the  tragedy  displayed,  gave  the  prize  to  Sophocles. 
(Plut.,  dm.,  8.) 

From  this  time  twenty-eight  years  of  his  life  pa«!scd  with- 
out any  memorable  event  being  recorded,  though  Sophocles 
must  have  been  extremely  active  in  the  exercise  of  his  art, 
for  during  this  period  he  is  said  to  have  c<mposed  thirty-one 
dramas,  not  including  the  '  Triptolemus.*  (Aristoph.  Byz., 
Argum.  ad  Aniig.) 

In  the  year  b.c.  440  he  brought  out  tlie  '  Antigone,'  his 
thirty.second  drama ;  and  he  gained  the  prize.  The  Athe- 
nians, who  perceived  in  this  play  the  wisdom  of  a  statesman 
and  general,  appointed  him  one  of  the  commanders  to  conduct 
the  war  azainst  the  aristocrats  of  Samoa,  who,  aAer  being 
expelled  from  the  island  by  the  Athenians,  had  returned 


from  AnaM  in  Cam  (whenos  (ho  Gr«ek  biogi»pb«r  cmlU  ii 
the  war  of  Anaea),  and  endeavoured  to  induce  tna  Smmians 
to  revolt  against  Athens.  In  this  campaign  Sophoclos  was 
the  colleague  of  Pericles.  No  military  f«at  is  recordi^U  itf 
him,  and  it  is  only  stated  that  he  availed  himself  of  the  oppor- 
tunity to  enrich  himself.  In  Sftmoshe  U  said  to  have  lui^ie 
the  acquaintance  of  Herodotus,  for  whom  he  wroio  a  \»^n;m. 
(Plut.,  An  Seni sitgennda  r^sp.,  3.)  Whether  Sophoiicp. 
after  this  expedition,  which  ended  in  439  b.c.,  tuuk  an% 
further  part  in  public  affairs,  is  not  certain.  His  hfo  scvm* 
to  have  passed  in  the  glorious  career  of  a  suooessful  drama- 
tist, and  has  left  no  traces  in  history ;  we  onlv  hear  t».;.s 
several  kings  invited  him  to  their  courts,  but  that  he  pre- 
ferred staying  at  home.  He  was  married  twico.^  Ht»  i.r-: 
wife  was  Nioostrate  of  Athens,  by  whom  he  bad  a  fc>'n. 
lophon;  his  seoond  wife  was  Theoris  of  Sicyoo,  by  vi  •  t:* 
he  had  a  son  ealled  Ariston,  Ariston  again  had  a  v>n 
called  Sophocles,  who  is  generally  distinguished  from  hi. 
grand  Alt  her  hy  the  epithet  *  the  Younger.*  Sophocles  vs^ 
very  partial  Xi>  this  grandson,  and  it  was  believttd  iliat 
during  his  Ufbtime  ho  intended  to  transfer  to  him  a  cur- 
siderahle  part  of  his  property.  lophon,  fearing  lest  bin  in- 
heritance should  be  diminished,  brought  a  charge  of  monu! 
incapacity  against  his  father  before  the  membeis  of  his  phra- 
tria,  and  proposed  that  he  should  not  be  allowed  to  have  tbe 
control  over  his  property.  Sophocles  is  said  to  have  nailr 
no  reply  to  this  charge,  but  with  a  strong  eonvictioii  uf  the 
excellence  of  the '  OSdipus  in  Colon  us,'  which  he  bad  jiut 
composed,  to  have  only  read  to  bit  pbratores,  who  had  ti 
examine  him,  the  parodoa  of  this  play.  The  oonsaqueiw^ 
was  that  he  was  allowed  to  retain  the  mansfcemtnt  of  hia 
property. 

Sophocles  died  in  the  year  406  b.c.,  at  the  very  adraneed 
fage  of  ninety.  The  accounts  of  the  cause  of  his  deftth  s-<. 
not  consistent  Some  state  that  he  was  choked  by  a  graps, 
which  stuek  in  his  throat ;  others,  that  m  the  loud  readtr  ; 
of  the  *  Antigone'  he  exerted  himself  so  much,  that  at  last  hi 
voice  failed  nim  and  he  expired ;  and  others  again,  that  l« 
died  of  joy  at  the  announcement  of  a  victory  gained  by  or :: 
of  his  dramas.  He  was  buried  in  the  tomb  of  hia  fathars 
near  Decelea. 

As  regards  the  private  lifbof  Sophocles  we  know  nothi&f. 
except  Uiat  he  was  addicted  to  sexual  pleasures  (Atber*. 
xii.,  p.  510) ;  but  the  anecdotes  in  Athensaua  (xiii.,  p.  6*  3, 
&c.)  seem  to  belong  to  that  sort  of  scandal  from  which  r^> 
great  man  can  escape. 

Sophocles  is  said  to  have  written  130  dramas,  but  An- 
tophanes  of  Byzantium  declared  seventeen  of  them  s|HJrio«M 
which  would  leave  1)3  genuine  dramas,  which  number  n^ 
eludes  his  satyric  dramas.    At  the  age  of  ibrty-ftv«  he  L: 
{  written  32  dramas,  so  that  more  than  two-thirds  of  h  . 
works  were  composed  during  the  latter  half  of  bis  life.  Tt . 
'  CBdipus  in  Colonus,*  his  last  production,  was  written  i 
short  time  before  his  death,  but  was  not  brougbl  out  t.\ 
the  year  b.c.  401.    With  these  plays  he  disputwl  tbe  f  n.-r 
with  the  greatest  dramatists  of  the  day,  ^schylui^  Euv- 
pides,  Chcerilus,  Aristias,  lophon,  and  others;  and  ga;^ 
twenty  times  the  first  prize,  several  times  the  second.  !   : 
never  the  third.    Of  all  his  plsys  there  only  remain  sef^' 
of  others  we  only  possess  some  fragments,  and  somvttm^ 
no  more  than  the  titles.   The  earliest  of  the  extant  piect^  '• 
the  *  Antigone,'  and  the  probable  ehronologieal  order  i  ^ 
which  the  others  followed  is  this:  *  Eleotra,' *Trarhinia*, 
*King  CBdipus,'  *Ajax,'  *  Philootetes '  (first  acted  m  bc. 
409),  and  the '  ^dipus  in  Colonus,'  which  was  fini  aeced  in 
B.C.  401. 

The  antients  themselves  regarded  Sophocles  as  tbem-»«: 
perfect  of  all  dramatic  poets;  they  called  him  the  trv 
Homer,  and  the  Attic  bee,  to  express  the  unrivalled  beau\\ 
and  sweetness  of  his  productions.  Their  admiration  was  «i 
founded,  for  the  tragedies  of  Sophocles,  as  fkr  as  we  nr 
judge,  excel  everything  of  the  kind  that  appeared  in  Gr<.<'; 
either  befbre  or  after  him.  Sophocles  abanaoned  the  poirr. 
grandiloquence,  and  harshness  of  ^Bschvlus,  for  wlu^b  U 
substituted  the  noble  simplicity  and  tenderness  which  tht 
antients  admired:  his  heroes  are  not  beings  of  a  super,  r 
nature,  his  men  are  not  the  sport  of  an  inscrutable  de^trnv : 
the  world  which  he  represents  is  peopled  by  men,  agitati«i 
indeed  by  sufferings  and  passions,  but  the  good  and  :he 
beautiful  do  not  appear  under  the  iron  rule  of  dentin v 
all  his  characters  are  men  in  the  truest  sense  of  the  u.>r%i 
beings  with  whom  we  can  sympathise.  Hence  hia  drama« 
are  of  an  ethical  and  practical  character,  while  those  y 
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/BNhyliis  an  aiora  taltinktad  to  inspire  rftligi»iiB  %m, 
SoplioclM  kneW  the  laws  of  hii  art  and  what  it  retailed*  as 
appesn  (mm  an  texpresslon  ascribed  to  him  by  Plutarch 
ibe  Prof,  Viri.t  Sent,  7)i    Daring  his  whole  career  he 
appsart  to  bate  been  striting  to  realise  the  idea  Which  be 
had  ibrmed  df  trigedy*    Id  the  three  earliest  of  the  extaiit 
plavs  there  appear  oceasioaalif  traces  of  an  artificial  style 
•nd  studied  oosetirity,  but  the  remaining  four  are  entirely 
free  of  this  fkalt     But  ereli  the  '  Antigone'  is  so  different 
from  any  play  of  ^sehylus  in  design  and  e&eoution*  that 
he  must  have  long  before  been  aware  of  the  necessity  of  the 
changes  which  he  introduced.  The  more  particular  changes 
to  which  we  here  allude  are  as  follows.    Each  drama  of 
Sophocles  turns  upon  one  great  action,  the  *  Antigone' 
perhaps  excepted ;  and  ohe  idea,  which  is  the  leading  idea 
of  the  dnLma>  Im  perfeotly  developed  in  one  play;  while  with 
iBschylus  the  three  plays  of  a  trilogy  are  hke  so  many  acU 
of  one  drama.    Although  therefore  Sophocles  may  usually 
ha  Ye  brought  out  three  tragedies  at  once,  each  of  them  was 
complete  in  itself.  The  lyric  part)  or  the  chorus»  in  Sopho- 
cles hS8  no  longer  that  prominent  place  which  it  has  in 
^schylas,  nor  does  it  take  part  in  the  action  in  the  same 
degree  ;  it  no  longer  enpresses  the  fbelings  supposed  to  be 
oslled  forth  in  the  audienee;  but  the  tragic  dcTclopment  of 
the  characters  of  the  drama,  or,  in  other  words,  the  action, 
is  the  most  prominent  part  of  the  drama.    The  chorus  is 
auberdinate,  and  it  would  seem  that  Sophocles  used  it  as  a 
means  to  let  the  spectator  see  i^hat  was  going  on  in  the 
minds  of  the  aetora  rather  thkn  in  that  of  the  spectators. 
As  the  action  was  thus  extended,  Sophocles  also  introduced 
a  third  aelOr,  or  the  tritagonistes,  so  that  now  three  actors 
might  appear  upon  the  stage  at  once,  whereas  befbre  his 
time  there  had  not  been  more  than  two  at  a  time,  which 
rendered  the  aetidUj  as  well  as  the  dialdgue^  tnanotonous. 
Lastly    Sophocles    introduced    several   improvements   in 
scene-painting  and  in  other  mechanical  parts  of  stage  per- 
formance.   At  first  he  is  said^  like  /^scbylusi  to  have 
acted  in  his  own  dramas,  but  as  his  roiee  Was  tod  weaki  be 
gave  it  up. 

Besides  his  dramas,  Sophocles  also  wrote  an  elfrgy, 
several  paeans,  and  other  minor  poems,  and  also  a  prose 
work  on  the  chortM,  which  was  directed  against  Thespis  and 
Choerilus.  Several  antient  grammarians,  such  as  Didymus, 
Horapollon,  Aristophanes  of  Bysantium,  Andretion,  Prsxi- 
pbanes,  and  others,  wrote  commentaries  upon  the  dramas  of 
Sophocles. 

Respecting  the  life  and  Works  of  Sophocles,  see  the  Lt(^, 
by  an  anonymous  Greek  writer,  which  is  preflxsd  to  seversl 
editions  of  his  works ;  Suidas,  i.  n  So^<isX^c ;  the  mttstcrly 
treatise  of  LeSsing,  'Leben  des  Sopbocles,'  Which  has  un- 
fortunately been  left  a  fragment  by  the  aathi^;  Ferd. 
8chulU«  *De  Vita  Sophoclis  Poetse/  Bonn,  1036,  8va. ; 
Adolpfa  Seh&ll,  *  Sophocles,  sein  Wirken  und  Lsberi,'  Frank- 
fart,  8fo.;  MOIler,  'Hist,  of  the  Lit.  of  Antiefft  Greece/ 
i.,  p.  337*3^6;  A.  W.  v.  Schlegel,  'Lectures  On  Dramatic 
Literature^'  vO).  I,  lect.  4. 

The  Works  of  Sophocles  were  first  printed  by  Aldus, 

Vetiiee,  150^,  8vo.    The  best  of  the  subsequent  editions  are 

those  of  H.  Stephens,  Paris,  1568,  4to.,  with  talbable  noted, 

and  tfaat  of  Brunck^  Sirasiburg,  1786,  2  vols.  8to.g  «iith  a 

Latin  translation  and  notes.    In  the  saoio  ysar  Bronck 

poblisbed  his  great  edition  in  2  vols.  4to.,  or  4  vols.  8vo.  It 

was  reprinted  in  London,  1823,  in  3  vdls.  8to.,  with  some 

additions  by  Burney.  The  text  of  Brunck  has  served  ds  the 

basis  for  all  subsequent  editions.  The  best  among  them  are 

ihat  of  Musgrave,  Oxford^  1800,  &c.,  2  vols.  8vo. ;  of  F.  H. 

Bothe,  Leipzig,  1806,  2  vols.  8vo.,  the  last  edition  of  which 

appeared  in  1827  and  1828;  of  Erfurt,  Leipzig,  1802,  8te., 

7  vols.  8to.;  of  Blmsley.  1826,  reprinted  at  Leipzig  in  8 

▼oU.  8to.;  of  Erfurt  and  G.  Hermann,  Leipzig,  1823-25, 

7  vols.  t2mo.     An  edition  by  G.  Hermann  inclnding  the 

notes  of  Erfurdt  has  been  published  in  parts.    The  plats 

)hat  were  published  last  are:  'Antigone*  (1830),   'King 

CBdipits'  (1833),  and  '  Philoctetes'  (1839),  forming  vols.  I,  2, 

and   6;  vols.  3,  4,  6,  and  7  having  appeared  before,  at 

Leiiizig.  1822-1825.    The  most  useful  eaition  of  Sophocles 

for  students  is  thst  by  E.  Wunder,  Gotha  and  Erfurt,  1831- 

1841.    The  editions  of  single  plays  and  dissertations  upon 

theni  are  almost  innumerable.    Tho  titles  and  remains  of 

the  kMt  pieoea  of  Sophocles  have  been  collected  by  Wclcker, 

in  his  '  Die  Griechiscben  Tragodien,'  p.  59,  ftc.    Ho  has 

classed  them  according  to  the  legendary  cycles  to  which 

they  belong,  and  else  given  the  probable  contents  or  the 


leading  idea  of  eaoh  plafi  as  fkr  as  this  can  be  made  out 
from  the  fragments. 

The  translations  of  Sophocles  are  verv  numerous.  The 
best  Gorman  is  that  by  Bolger,  the  last  edition  of  which 
appeared  at  Berlin,  1824,  2  vols.  8vo.  There. are  numerous 
English  translations :  in  prose,  by  George  Adams„  London* 
1729^  2  vols.,  and  others  subsequently ;  in  verse,  by  Franklin, 
London,  1758-9,  2  vols.  4to.,  and  1766  and  1788,  8vo.;  by 
Robert  Potter,  London,  1788;  and  by  Thomas  Dale,  1824. 

SOPHONISBE.    [NuMiDiA.] 

SOPHORA,  a  genua  of  plants  of  the  natural  family  of 
LeguminossB,  said  to  be  so  named  from  an  Arabic  name 
iSophera)  of  one  of  the  species.  These  are  ornamental 
shrubs  and  trees,  fbund  in  central  and  tropical  Asia,  also  in 
the  warm  parts  of  North  America  and  the  equinoctial  and 
subtropical  parts  of  South  America.  The  genus  is  character- 
ised by  having  a  5-toothed  campanulate  calyx;  corol papili- 
onaceous ;  petals  of  the  keel  usually  united  together  at  their 
apex;  stamens  10,  distinct;  legumes  moniliform,  without 
joints  or  wings,  and  containing  several  seeds;  the  leaves 
are  impari-pinnate,  usually  exstipulate  and  terminal;  the 
inflorescence  is  in  racemes  or  panicles  of  yellow,  white,  or 
hi  tie  flowers.  The  species  best  known  in  England  are  S. 
japonica  and  S.  chinensis,  which,  being  from  the  northern 
latitudes  of  the  countries  from  which  they  are  named,  are 
hardy  enough  to  withstand  the  climate  of  England ;  and  it 
has  been  proposed  to  engraft  the  Nepaul  S.  veluiina  on  the 
S.  japonica.  Being  handsome  trees,  With  both  leaves  and 
trees  diflering  much  from  European  trees,  they  are  well 
adapted  for  standing  singly  in  lawns.  They  are  raised  from 
layers,  but  also  f^otn  seeds,  and  require  a  little  protection 
when  young. 

SO'PHRONi  son  of  Agatbocles,  a  native  of  Syracuse, 
was  born  about  the  year  B.C.  420.  He  is  believed  to  have 
been  the  inventor  of  a  peculiar  kind  of  poetry  called  mimei. 
[MiMBs.]  He  wrote  his  works  in  the  vulgar  dialect  of  the 
Doric  Greek  as  spoken  in  Sicily,  and  in  a  kind  of  rythmical 
prose.  Plato,  who  had  become  acquainted  with  the  pro- 
ductions of  Sophron  through  Dion  of  Syracnse,  valued  them 
very  highly,  and  is  said  to  have  made  the  Athenians  ao- 

Snainted  with  this  species  of  poetry.  (Quiuctil.,  i.  10,  17.) 
lesides  the  few  fragments  of  the  mimes  of  Sophron  which 
yet  remain,  we  on^  know  the  titles  of  some  others  of  his 
poems,  so  that  we  are  scarcely  able  to  form  an  exact  idea  of 
this  species  of  poetry.  The  circumstance  that  Sophron 
wrote  in  a  popular  dialect  full  of  peculiarities  and  solecisms, 
was  probably  the  reason  why  his  works  were  stndied  by  the 
gralmmarians.  ApoUodoros  of  Athens  wrote  a  coinmentary 
upon  them. 

Tlie  fragments  are  collected  by  C.  J.  Blomfleld;  in  the 
'  Classicdl  Journal,*  vol.  if.,  p.  380,  &o.,  to  which  a  supple- 
ment and  some  corrections  were  added  by  the  same  scholsr 
in  the  '  Musenth  Critioum/  No.  VII.,  p.  640,  8tc.  Compare 
Grysar,  '  De  Sophtone  Mimographo,'  Colonin,  1838. 

SOPORIFICS.    [Anodynes;  Narcotics.] 

SOPRA'NO  (Itslian),  the  highest  of  the  various  voices ; 
the  Treble.    fVoicE.] 

SORA.    [LAvoao,  TftRRA  m.] 

SORA'NUS  (2»pdv5c).  an  eminent  antient  pbysician, 
the  son  of  Menander,  was  born  at  Ephesus,  probably  about 
the  end  of  the  flrSt  century  after  Christy  and  raised  the  sect 
of  the  Methodici  to  iis  highest  degree  of  reputation.  Ho 
had  been  brought  up  at  Alexandria,  but  under  ihe  reign 
of  Trajan  and  Hadrian  he  came  to  Rome,  where  he  taught 
and  practised  medicine  #ith  great  success.  (Psetdo-Ga!., 
Introdaci.,  cap.  4,  p.  184,  tom.  ziv.,  ed.  Kiihn;  Suidas.) 
He  passed  some  time  also  in  Aquitania,  and  very  successfully 
treated  the  leprous  diseases  ii^hieh  prevailed  there.  (Marcell. 
Emp.,  De  Medicam ,  cap.  19,  p.  321,  ed.  H.  ^teph.)  In  his 
time  the  leprosy,  which  had  been  brought  from  the  East  into 
Italy  and  Cranl,  was  making  there  the  greatest  ravages :  and 
the  physieions^  who  were  not  yet  well  acquainted  wilh  this 
disease,  were  anxious  to  recommend  certain  preparations 
against  each  of  its  particular  symptoms.  Some  of  those 
employed  by  Soranus  have  been  preserved  to  us  by  Galen. 
(Gal.,  De  Campog,  Medicam.,  iec.  Loco,  lib.  i.,  cap.  2,  8,  p. 
414  et  sq.,  493  et  sq.,  tom.  xii.)  Their  object  was  in  a  great 
measure  to  effect  a  metasyncrisis,  or  the  re-establishment  of 
the  pores  in  their  natural  state.  To  him  we  are  indebted 
for  the  first  observations  (Paul.  JEgin.,  De  Be  Med.,  lib. 
iv.,  cap.  59,  p.  73,  ed.  Aid.)  upon  the  species  of  worm  called 
by  the  Greeks  dpcutSprttv,  by  the  Latins  Gordius,  Filaria, 
or  Vena  Medinen9i$;  for  an  account  of  which  see  a  disscr* 
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tatioQ  by  Justot  Weihe,  entitled  De  FUarta  Medtnemt  GmeL 
Commenlariolum,  BeroL,  1832,  8vo.,  and  especially  the  very 
learned  work  by  Georg.  Hieron.  Velschias,  entitled  Exer- 
dtatio  de  Vena  Mecknenei,  ad  Mentem  Ebneinee  (t.e.  Avi- 
oenn»).  eive  De  Dracunculie  Veterum,  4to.,  August.- Vin- 
deU  1674.     He  made  the  interesting  remark,  that  children 
while  at  the  breast  are  sometimes  attacked  with  hydropho- 
bia.   (Coel.  Aurel.,  De  Morb.  Acut.,  lib.  iii.,  c.  II,  p.  221, 
ed.  Amman.)    His  theory  on  the  Nightmare  (Id.,  De  Morb, 
Ckron,,  lib.  i.,  c.  3,  p.  289),  and  his  opinion  on  the  use  of 
magical  songs  and  incantations  in  the  treatment  of  diseases, 
prove  how  little  he  was  imbued  with  the  prejudices  of  his  age. 
He  seems  to  have  been  the  first  to  reduce  the  opinions  of  bis 
predecessors  to  certain  principles  (Id.,  De  Morb,  ActU,,  lib. 
i!.,  cap.  9,  p.  91),  and  therefore  did  not,  like  them,  show  con- 
tempt for  the  antients,  but  tried  to  refute  them  by  the 
arguments  of  the  MethodicL      (Id.,  ibid,  cap.  19,  p.  127; 
oap.  29,  p.   142.)    Indeed  he  was  the  first  who  gave  a 
plausible  reason  for  the  necessity  of  rejecting  purgatives, 
in  saying  that  they  evacuated  indiscriminately  the  healthy 
humours  as  well  as  the  bad  ones.  (Id.,  ibid.,  cap.  9,  p.  91.) 
He  always  employed  venesection  in  pleurisy,  because  it 
proceeds  evidently  from  the  strictum,  and  had  no  regard  to 
the  difference  of  climate.  (Id.,  ibid,,  cap.  22,  p.  132.)     In 
pneumonia  he  considered  that  the  whole  body  suffered,  but 
that  the  lungs  are  particularly  affected ;  for  Soranus  did 
not  admit  a  single  local  disease,  in  the  strict  acceptation  of 
the  term.  (Id.,  ibid,,  cap.  28,  p.  139.)   The  cholera  morbus, 
said  he,  is  a  relaxation  of  the  stomach  and  intestines,  ac- 
companied with  imminent  danger.   (Id.,  ibid,,  lib.  iii.,  cap. 
19,  p.  254.)    Sprengel  {Hiet,  de  la  Mid)  thinks  that  he 
is  not  the  Soranus  who  is  mentioned  by  (Joelius  Aure- 
lianus  {De  Morb,  Chron,,  lib.  ii.,  cap.  10,  p.  391)  as  having 
recognised    three  causes  of  hemorrhage,   viz.    eruption, 
lesion,  and  putrefaction,  because  the  study  of  these  parti- 
cular causes  would  not  agree  with  the  spirit  of  the  school 
of  the  Methodici.    We  know  also  from  Suidas  that  at  least 
two  different  physicians  bore  the  name  of  Soranus.    His 
work,  Htpi  rvvrnjcliMv  lladwv,  De  Arte  Obstetrida  Mnrbie- 
que  Mulierum,  shows  that  he  possessed  very  considerable 
anatomical  knowledge,  though  he  introduces  the  descrip- 
tion of  the  sexual  organs  by  saying  that  the  study  of  ana- 
tomy is  quite  useless  {dxpn^oc),  and  that  he  only  inserted 
these  chapters  in  order  that  people  might  not  say  he  dispa- 
raged anatomy  because  he  was  himself  ignorant  of  it  (cap.  .3, 
p.  5,  ed.  Dietz).     Indeed  he  described  the  uterus  in  such 
m  manner  as  to  prove  (what  .he  himself  assures  us)  that  he 
derived  his  ideas  of  anatomy  from  the  dissection  not  of 
Animals,  but  of  human  bodies.    (Ibid,,  cap.  4,  5,  p.  11,  13.) 
He  denies  the  existence  of  the  cotyledons  {Ibid.,  cap.  4,  p. 
10),  but  he  still  gives  to  the  ovaries  the  name  of  testicles, 
compares  the  form  of  the  uterus  to  that  of  a  cupping-glass, 
points  out  the  relations  of  this  viscus  with  the  os  ilii  and  the 
cacrum,  and  mentions  the  changes  that  its  orifice  experi- 
ences during  pregnancy.     (Ibid,^  p.  10,  sq.)     He  attributes 
the  prolapsus  of  the  uterus  to  the  separation  of  its  internal 
membrane  {ibid,^  p.  11);  he  speaks  of  the  sympathy  that 
exists  between  it  and  the  mamm»(tMtiL,  p.  12),  and  accu- 
rately describes  the  hymen  and  the  clitoris  {ibid,,  cap.  5, 
p.  13). 

A  fragment  by  Soranus.  IIcpc  2if/uiwv  XarayftAnay,  De 
Signie  Fracturarum,  was  published  by  Coochi.  in  his  Gree- 
corum  Chirurgici  Libri,  Gr.  et  Lat.,  Florent.,  1754,  fol. 
It  is  also  inserted  by  JuL  Lud.  Ideler,  in  his  Medici  et 
Phyeici  Gnxci  Minoree,  BeroL,  1841,  6vo.,  Gr.    His  work 
De  Arte  Obstetrida  Morbisque  Mulierum  consisted  origi- 
nally of  one  hundred  and  sixty-four  chapters,  of  which 
only  one  hundred  and  twenty-seven  remain,  which  were 
first  published,  Regim.  Pruss.,  8vo.,  1838.  Grsce,  from  a 
manusdipt  prepared  for  the  press  before  Ids  death,  by  the 
late  learned  professor  F.  R.  Dietz.    An  anatomical  frag- 
ment of  this  work,  Tltf^  M^rpac  xai  rwaueeiov  *AjiiouiV,  De 
Utero  et  Pudendo  Muliebri,  was  published  in  Greek,  toge- 
ther with  Rufus  Ephesius,  Paris,  1654,  8vo.,  and  is  to  be 
found  in  Ideler's  collection  mentioned  above.    A  Latin 
translation  is  added  to  the  edition  of  Oribasius,  by  Rasarius. 
There  is  also  a  dissertation  by  H.  Hiiser,  De  Sorano  Ephe- 
eio,  ejueque  Utpl  TvyatMtUnf  UaeAv,  Liber  nuper  reperto, 
JeuK,  1840,  4to.    Whether  the  Life  of  Hippocrates,  that 
goes   under  the  name  of  Soranus,  was   written  by  the 
auilkor  who  is  the  subject  of  this  article,  is  uncertain ;  and 
the  writer  is  not  quite  sure  that  all  that  has  been  I 
bra  to  the  lame  individual.   The  Life  of  Hippocrates  | 


(which  is  of  little  or  no  anthority)  is  prefixed  to  MV«ral 
editions  of  his  works,  and  is  abo  inaerted  by  Fabriciua  .ti 
his  Biblioth,  Grceca,  vol.  xii.,  p.  675,  ed.  Vet,  and  by  IHcI«r 
in  his  collection  above  mentioned.  A  work  which  «xut» 
only  in  Latin,  and  which  bears  the  title  In  Artem  Medendi 
leagoge,  is  undoubtedly  the  production  of  m  later  writer,  ^\ 
Galen  is  mentioned  in  it  by  name  (cap.  13).  It  i»  lu  ili>5 
collection  edited  by  Torinus,  Basil..  1528,  fol.,  aodiA  tLai 
publUhed '  apud  Aldi  Filios,'  Venet.  1547,  foL 

SORBONNE,  a  ceMrated  College  which  exiated   .n 
France  for  several  centuries.    Its  founder  was  Robert  de 
Sorbonne,  an  ecclesiastic  of  the  thirteenth  century,  hutu 
(A.D.  1201)  at  the  village  of  Sorbon,  in  the  territory  ui 
Rethel,  now  in  the  department  of  Ardennes,  ofpos>r»tici 
obscure  parents.     His  talents  and  acquirements  introduce*! 
him  to  the  notice  of  Louis  IX.  (St  Louis),  king  of  Fiaiioe. 
who  retained  him  at  his  court  as  his  confessor  and  ehapla«.t« 
and  showed  him  great  favour.      In  1251  be  was  ma^iv  a 
canon  of  Cambray,  and,  mindful  of  the  difficulties  whtch  t*- 
bad  experienced  in  early  life,  he  formed  the  ^laa  of  an  lu- 
stitution  for  the  assistance  of  poor  students.    Hm  ioieuiKUi 
was  to  establish  a  society  of  seeular  priests,  for  whom  a  man.' 
tenance  in  common  sliould  be  provided,  and  who  should  d«.* 
vote  themselves  wholly  and  gratuitously  to  the  wock  •  f 
instruction  in  theology.  A  society  on  this  plan  was  found* *1 
by  him  with  the  aid  of  his  friends,  all  of  them  ec<^csiasij> «. 
A.D.  1252  or  1253;  and  was  encouraged  by  the  libersl  \^,- 
tronage  of  the  king.    Robert  de  Sormnne  was  the  first  1a<:  ^  i 
of  the  establishment,  direeteur;  and  it  was  not  until  aiu: 
eighteen  years*  official  experience  that  he  settled  the  oonsi. 
tuiion  and  regulations  of  the  establishment,  which  were  LvI 
in  any  respect  changed  until  the  suppression  of  the  oollr.:? 
at  the  Revolution.    Robert  established  another  college,  i  r 
the  study  of  the  humanities  and  philosophy,  that  of  C«l  ^ 
sometimes  called  '  the  little  Sorbonne,*  near  his  princi, « 
foundation,  to  which  it  seems  to  have  been  prepare:. '.-^ 
This  minor  establishment  was  destroyed  in  order  to  ervot  ::ji 
church  when  Richelieu  rebuilt  the  college  premises.    I: 
AJ>.  1258  Robert  was  made  canon  of  the  cathedtml  at  Pu.^ 
and  died  in  1274,  bequeathing  all  his  property  to  the  colk^i 
which  he  had  founded. 

The  members  of  the  college  were  all  either  doctors  or  ba- 
chelors of  theology.  There  has  been  some  difference  of  opiu  *  - 
as  to  their  number  in  the  first  instance.    Du  Boulay.  in  K  • 
Hisioria  Univerntatie  Parisienne  {History  qfthe  Unit*- 
dty  of  Paris),  gives  it  as  sixteen ;  but  Ladvocat,  bim»c.r  i 
professor  of  the  Sorboime,  contends  strenuously  that  ;:- 
number  was  larger.    The  original  regulations  indicate  ij.: 
the  members  were  more  than  thirty ;  but  these  were  o^ 
finally  settled  till  the  college  had  b^n  established  cight4^. 
years.    The  members  of  the  college  consisted  of  two  Smsme* 
'  socii  et  hospites,'  or*  fellows  and  commoners,'  and  persur* 
of  any  nation  or  country  were  eligible.  The  aoeii,  if  net  i"- 
hospites,  were  in  holy  orders.    The  hospites  were  bechd  -  « 
of  the  faculty  of  theology  at  Paris,  and  were  eldued  hj  • 
majority  of  the  socii,  after  a  triple  scrutiny,  haTtng  pre- 
viously maintained   a  thesis  called  Robertine»  after  i^- 
name  of  the  founder.    The  hospites  were  boarded   sn. 
maintained  in  the  college,  and  were  allowed  to  stud>  r 
the  library,  but  they  had  no  voice  in  the  assemblies  of  ir> 
members,  and  they  were  obliged  to  quit  it  upon  takm^  s 
doctor's  degree.    The  socii  were  either  bachelors  or^iv^- 
tors,  were  obliged  to  pass  through  the  same  onleal  as  ite 
hospites,  besides  having  to  deliver  gratuitously  a  course  ^( 
lectures  on  philosophy,  aud  then  to  be  elected  bj  the  iUloss 
after  two  additional  scrutinies.    A  bursary  of  trifling  value 
was  granted  from  the  revenue  of  the  college  to  those  (al- 
lows whose  yearly  revenue,  whether  arising  firam  pri\A\- 
property  or  from  an  ecclesiastical  benefice,  was  under  forw 
livres  of  Paris  (the  livre  of  Paris  was  equal  to  tweut}  fl\t 
sous,  or  rather  more  than  a  shilling):  these  bunaries  «crc 
granted  for  a  limited  term,  ten  years,  not  for  lifo;    :.: 
ceased  immediately  upon  the  bursar  acquiring  a  private  r- 
come  of  forty  livres  a  year :  after  the  decree  of  the  Counr  . 
of  Trent,  which  required  a  certain  income  as  a  title  to  prtcv.- 
orders,  they  sunk  into  disuse.    At  the  end  of  eevcn  >«  o 
the  bursars  were  strictly  examined,  and  those  who  mr; 
found  incapable  of  serving  the  public  usefully  as  teachers  «•' 
preachers,  or  in  some  other  way  were  deprived  of  their    ..- 
series.    The  fellows  who  were  not  bursars  (eociV  isojs  .'u** 
saies)  paid  to  the  college  a  sum  equal  to  that  which,  a»  D.r- 
sars,  they  would  have  received.    Every  fellow  bon  the  t :  . 
of  doctor  or  bavhelor  of  the  House  and  Society  of  the  :ki.* 


so  R  af 

Bbnwi  (SOMA  utd  tbi  tew  whleh  tnoM  cIomI;  ipproil- 
BMl*  lo  iImI  g«nut. 

Tb«  OotfrapMea/  I>i«<ri6u(taA  of  lbs  fDrmi  of  ihsM 
Bmeidie  is  wida:  •lanplM  of  ibam  OMUt  in  Butope, 
Aala,  AffhM,  ind  Anwiii*. 

8on>. 

Gtntral  Characltr. — Upper  InoiMn  curved  and  toothed 
ar  Botebed  tt  tb«  baie;  io««r  liwiion  at»t]j  herintntal, 
■11  tBuch  praduMd.  Bod;  vorerad  with  loft  tni  teUeij 
tut.  MuuEi  T«r  mdcb  KtMouatad  {  aart  ibort  >nd  roundM. 
Five  toM  'Ith  tnvdentalj  itrong  dliwi  od  euh  foot    Till 

DantalFamiulk!— uuiieng;  unina  0)  molwiT^ 


Twa  a(  Bom.  ftm  •  luf*  >pKU'i  ii 


1*  oT  FiuM,  ill  Uaw> 


Xstniple,  SoTffj:  amneuM. 

Deteription.—VLeiAaAi  mauie-coloar  ■bare,  paler  be- 
Math ;  tail  (omewhat  quadrangnlai,  rather  iborter  than 
ibe  bodj,  not  ciliated  benealh. 

This  ipfwar*  to  bo  tbe  Mutartrigtu  of  the  French ;  Topo- 
ranga  ut  the  Ilalimi;  Murgankn  oT  the  Hpaiiiih;  Spilt- 
mouf  and  Zitmau4  of  tbe  Oermans ;  N^ibbmut  of  Iht 
Swedea ;  Sitfmuau  and  Mtuueikier  of  the  Danei ;  and 
Ltugoden  gocA,  CAwitUttt,  and  Llf/g  of  tbe  amient  Bri- 

Mr.  Bell,  wboae  dewriplion  we  have  above  gJTea,  itatea 
that  he  ha«  Teotured,  after  >ome  eoniil deration,  lu  retain 
tbe  name  of  Araneut  fur  Ibe  cummun  Shrew  of  England, 
noi withstanding  the  doublt  which  haTe  eiiated  in  Itie 
mmdi  of  manf  toologiiti.  and  in  wbirh  he  had  till  lately 
|iariiripal(d.  Theie  doubts,  be  obtiTTei,  have  arisen  from 
what  be  believes  to  be  an  erroncuiu  Kialemcnl  of  GiMffroy, 
whu.  in  hi*  paper  on  the  SliretTt,  in  the  Annaltt  du  MU' 
tium,  baa  fciTen  ai  a  chiraeler  ut  Sorex  araaeut.  ibat  the 
teeth  ai«  all  white;  and  ai  Daubenton,  in  hit  memo' 
Ibe  laote  aubjcrt,  in  the  iUm-iim  d»  fAfiiUmit 
Scienm.  doe*  not  inenii'jn  the  coluur  of  the  ti-olh  ai 
the  Biithuntf,  he  addi.  of  Ooiiirrojr  hai  been  lulDcienl  to 
produce  cansidcrable  hi-nilatlun  a*  to  whether  tbe  Sum 
aninfiu  of  ibc  C^niiiicniat  oiilhort  be  idontiral  with  uui 
rommon  Shiew,  which  ha*  iiivuriabtv  broim  lecih.  'It 
Mvia*  however.'  tiiyi  Mr.  Boll  in  cuiiliii nation,  'to  hi 
b.-on  OTerluoki-d,  that  DnuU'iilon,  in  hi«  dcscnplion  of  tlio 
Shrew*  in  BulTon  ■  Hiilu'rr  .\jfurf/lr.  hat  «-t  tbe  queillon  ■! 
ml.  ai  far  ai  regard*  the  mlour  of  the  loclh  ;  for,  in  de- 
•rnbiDK  the  'Mu>araicne.'  SurfT  unMfui,  be  nfcra.  for  the 
aeeuuni  of  the  leeih.  to  hi*  detcriptmti  of  the  '  Muiaraigoe 
d'eau,'  S./aJifni;  and  »a  there  find  that  ibc  teclh  o(  the 


■|lu«raiKil«'mnta««BUIbstlpi,  Now,  Mbatevuiel  < 
■jwah*  of  tbi*  ipaeiw  wiiboul  mnj  adjunct  tg  tha  «*»«.  .  • 
ooolradistinetlontoihaWatarShTai',  iberacsnbem  d<  ..  . 
ailkr  a*  ihia  cbarmctar  la  eoiieeroed,  that  tba  Ctftiufirr  < 
and  Briliih  anlmali  foa;  be  ideiibeal;  and  ibate  ■ppr.^a 
to  be  no  reaton,  fhint  any  other  ehaiacteta,  to  doabi  in^a 
such  ii  the  case.  That  mora  than  ena  ipaeMi  ba*w  htw. 
eonfbunded  amongst  the  common  Shrewa  of  this  asBBtn.  I 
bare  long  entertained  a  decided  p 
not  at  present  sufficient  ground  ti 
ihetB  as  distinct.'    iHiilory  i^ BrititA  Q 

Ibod,  HabiU,  A^mI,  ^.— Insecu  and  ««*••»  tbe  L.. . 
of  the  Common  Shrew.  Pennant  states  that  it  iahakKa  •  '. 
wallsi  heaps  of  itones,  and  hole*  in  the  aenb,  asd  b  Lt- 
quenlly  (bund  near  haTrieks,  dunghills,  and  aimiUr  pwr^- 
'The  annual  autumnal  mortalilf  among  lbM>  anisaK  a- 
which  season  (sbout  August)  thejr  are  so  oflMi  tbund  dn.. 

been  obserred  hj  most,  and  tatishelOTilr  aomonlcd  t 
by  none,  as  Ar  as  we  know.  Pennant  sajs,  mmi  Agno  ^ 
a*  we  shall  oresenll)'  see,  noticed  tbe  fkct  bafoiw  bin,  t:.* 
cats  will  kill  hut  not  eat  them,  being  probablj  iiagutf  i 
bj  theit  peculiar  and  tomewbat  musky  aBsU:  and  tt-  - 
bodiL-s  of  Ibe  dead  shrews  have  been  obaarwd  la  W  huWi  . 
by  a  nip  near  the  loins,  as  if  by  Ibe  billof«merap«rii. -• 
bird,  Kniielt  and  Owls  however  are  knara  W  pre*  vy  ■- 
tlicm.  and  the  bones  of  th«  bead  baTe  been  fevnd  in  ;•  t 
iiomach  of  the  Barn  Owl.  Mr.  Turner,  of  Bdry  St  t. 
tnunds,  dateoled  among  twenty  easli  from  IbM  owl,  tak'  i 
finm  a  considerable  mass,  the  theletons  ofsBveB  Bkrwvs. 

Shrews  are  Tery  mignaeious;  and  Mr.  Bell  remarks  it-> 
if  two  be   eondned  in  a  box  together,  a  very  ahon    t.     - 
elapses  before  the  weaker  of  Iha  two  it  kllM  and  fmi^^f  ■- 
Toured ;  he  also  gives  bit  reasons  for  euppoiing  Ibat  *brv> 
fall  victim*  to  the  rapacity  of  mole*.    Ihe  neat,  *fai'-~    ■ 
framed  of  soft  granet  and  olber  plants,  is  generally  fi 
in  a  hole  more  or  less  (hallow  in  the  ground,  or  a  dry  b 
and  is  eulered  at  the  side,  being,  to  to  si'eak,  rpufrd  '  -i: 
Here  the  female  prodoees  in  the  spring  ftom  ftrw  te  srv . 
lillle  B  brews. 

Among  the  antienis,  Ibe  Bhrew-notue  bad  a  very  I  ■ ' 
repulalion,     Thui  Aristotle  declare*  that  it*  btio  i*  dc 
Ccrou*  to  horses  and  other  beasts  of  burthen  ;  and  ibM  ;'    • 
mora  dan|!erout  if  the  Shrew-mouse  be  with  yonng.    1 .  • 
bite,  be  says,  cautvs  boils  (^vrrmrn),  and  tbwe  bur>t 
the  Shrew'mouse  be  pregnant  when  she  inllirts  Ibe  «C3-  ■ 
but  if  she  be  not.  itiey  do  not  burst     (//fit.  Amt^i..  i 
24.)    Pliny  tutes  that  the  biia  of  tbe  Italian  Bhrew-ir 
i*  fenomoui:— '  In  Italia  muribu*  araneis  vtocnaiL-i  -• 
mursu*.*     iNat.  Hiit.,   viii..  SB.)     With    lefcrence  *:•  < 
tuppujilioD,  it  it  worthy  of  remark  that  tbe  French  s 
the  term  '  nnsarsi^De.'  or  '  musette.'  to  a  di*e«*e  'f 
horse,  which  manifti^it  itself  io  ■  small  lomear  'twi  -     - 
un   tlie  u[iper  and  internal  part  of  the  ibigb,  and  m  .' 
ipanied  by  tery  terete  symptontt. 


Agricola,    In    his    book   Dr   Animanlihu*   Bwtlrrr  - 
dctei  nut  fuigct  tbe  nnlient  iradiiioni  of  Ibe  Shivw's  Tr- 
end tbut  handi  them  an  •.~'Tht  Ma*  Arwnu.'  9»^< 
'  took  it*  name  among  tlw  Lalins,  berauie  it  injM-ts  i'  - 
from  ilt  bite,  like  a  spider.'    The  Greek  name,  pr;  ii  • 
derives  from   the  bcls  tliat  it   it  of  the  tiM  of  a  il 
whiltt  it  it  oftho  colour  of  a  weasel.     In  kis  deimp; 
Ibe  animal,  be  notice*  Ibe  termination  of  the  teeib   r 
jaws  in  binil  (Kjinti.  whence,  he  remarki.  aninraU  bm^n 
It  receive  ^uadnfid  wounds.  Hetells  us  that  its  bi;e  .-  v 
reijiunt  is  generally  petiiTfrous;  bul  Ibat  in  eold  d.vt',  • 
it  not,  conaoline  those  who  may  suffer  by  the  mrt  kt.  .- 
assertion  in  such  caies.  that  the  animal  itself  ton  a*-: 
or  div-cctcd  and  placed  upon  the  wound  it  a  rent^  '  r 
own  venom.     Agricula  ttstes  also  that  eala  kill  l^  Vj? 
borrlng  this  tame  veaom,  do  not  eat  it. 

This  harmless  hiile  animal  wai  alto  an  Dbje>et  of  fri:  i 
tuptffslilion  to  out  anceslort.  Mr.  Bell  gii-r*  ibe  ft'.  « 
elyuiolugical  observations  made  by  Mr.  Tbompsun.  'f 
I.ondun  Inttiluiien: — '  RehreaBO,  Angl.-SaXH  a  S*  ' 
Mouse  ;  which,  by  biting  callte,  il  vcnomelhthen  ibi:  " 
die.*  <Somner.)  Lj*  addi  Ibe  orlhegrapby  of  ^*r' 
The  etymon  may  pottibly  be  fbund  in  Srhr^aJoM.  tw  i . ; 
Schrif,  to  ccniure  bitterly  j  or  TBlber  .'VA^r_Aii»,  ^l  I  ■,- 
^naw  (all  An^l.-Sax.| ;  and  Ibe  ordinary  nolinn  t*  It.i-  : 
bilinK  ditpotition  expretted  by  the  word  Shrrw  cut'  «  f 
the  name  uf  tbe  Sbraw-MouK;  though  T.-" Id  prrfr-t 
riving  It  from  the  German  Sehrritn,  to  elaiatnr.  n  ft 
the  Saxon  Sc^fi-an,  to  beijuile.    In  the  word  Etrlsirc- 
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pnb  M  dMrty  Iha  Anglo-Bason  Earth,  aartli— dmgned 
to  aipMU  ttaa  animal'i  batutatun.'  Tha  ory  of  tha  Gammon 
Shraw  it  ahiill,  but.faeblo. 

Tba  atjmologioat  ramtrlu  hare  nolicsd  prapara  u 
Whila'i  aecountofUiaioperatituinitMlf,  iovolviog  tba  lup- 
|NMed  injUT7  and  the  allegod  lemedj.  '  At  Iha  touth  earner 
of  (he /VmAm-,  or  araa  naar  tba  ehnrcli,' M)i  tha  author  of 
tba  *  Hiitory  of  Salboma,*  there  itood  about  twenty  jrean 
ago  a  very  old  grolowiue  hollow  pollard -aah,  which  far  agat 
bad  b««n  looked  on  with  no  amail  veneration  ai  a  tkreto- 
aih.  Now  a  abraw-aah  i*  an  ath  whoM  twigi  or  brsnchea, 
when  gently  applied  to  the  limb*  of  oattia,  will  immedialelf 
reliava  the  paioi  wbieb  a  beast  luflera  from  tha  runiiins  of 
a  tkrtuymoutt  over  the  part  iffaolad  i  far  it  ia  suppoaed  that 
a  ehrew-mooaeiiof  aofaanafulanddeleierioui  a  nature,  tbi 
whcnevar  il  oreepa  over  a  beaat,  be  it  bans,  oow,  at  (beep, 
the  auKring  animal  ia  afflioied  with  cruel  anguiib,  and 
threatened  with  the  km  of  tha  lue  of  the  limb.  Againat 
this  BoeidaDl,  to  wbioh  they  vara  oontiQually  liable,  our  pro- 
videDt  farehtbera  alwaya  kept  a  shrew-aib  at  hand,  which, 
whan  once  madicMed,  would  mainUin  its  virtue  far  < 
A  ahrew-aab  waa  made  thuH:  into  the  body  of  tba  ti 
deep  hole  waa  borad  with  an  auger,  and  a  poor  devoted 
shrew-maaae  waa  tbraat  in  alive  and  plugged  in,  no  doubt 
with  iDveral  qoaiat  inoaniationi  long  aince  foi^llen. 
the  ceranioniei  neoaatary  hr  luoh  a  conieoration  ar 
longer  undanlood,  all  auooenion  ii  al  an  end,  and  no  such 
ireo  ia  known  to  lubaist  in  tha  manor  or  hundred.  Aa  (o 
(hat  on  the  FUiIot^^ 

"  The  Ula  ilEK  ilubb'd  ind  biml  II." 

when  be  waa  way-warden,  reeardleM  of  the  remonitTance  of 
ibe  byalaudera,  who  interceded  in  vain  for  ila  preaenatian, 
urging  ilB  power  and  efficacy,  and  allegiag  that  it  had 

'  RstialoiH  pitran  BiDtiM  Hmta  pel  uiii«,~ ' 

Thua  do  old  aaperatitiona  die  away.  It  would  teem  that 
ihe  antidote  wat  not  confined  to  an  aih-tree,  but  ibat  differ- 
ent kinda  of  treea  were  uced  for  the  aame  purpota.  If  a 
I'crison  or  animal,  thui  ehrew-afilictetl,  waa  paued  through 
ihe  arch  of  a  bramble  both  eoda  of  which  were  rooted  and 
groiriiig,  hia  cure  vaa  coniidered  ai  eCTected.  In  Stafford- 
tliire  a  trea  endowed  wilh  the  curative  oower  waa  called  a 
narfrow-tret.  Tbouc  who  law  oite  of  llieta  little  animali 
running  over  oaitle  and  attributed  that  action  to  ill  ualig- 
iiity,  never  tlopped  to  inquire  whether  tbeir  approach  had 
nul  suddenly  dulurbed  it  fram  ila  feaal  of  iniecta  barboi 
,113  in  cattle  droppitisi,  which  are  KcndiaUy  to  he  faund 
ilii;  close  Ticinilf  of  loa  spot  where  the  cadie  are  lying. 


The  other  Britiah  Shrewa  are  the  Walar-SUuew,  Sorex 
/■■l,e'it.   PalUa,  and  the  Oaied   Shrew,   Sorex  rmiM, 


The  Watar-iHiNW,  vboia  habiU  ate  gnohieally  dsMriked 
by  Hr.  Dot aaton,  in  Lewfan'j  Magagimt  <U.)>  appears  to  be 
the  Mutaraigne  ttEau  at  the  Frenob.  The  Oared  Sbraw 
teema  to  have  been  flrat  puhliabed  ai  Britiih  in  Sowerby'a 
Brilith  Miteeliany,  from  a  ipeeimen  taken  by  Dr.  Hooker 
in  Norfolk,  nndar  the  name  of  Sorex  ciUalut. 

The  Sorti  Indieui  ( 8.  myoaurut,  Pallas),  or  Mutk-Bai  q/ 
India,  has  much  the  same  appearauoe  in  point  af  colour 
and  the  aiia  of  iti  naked  ears  ai  our  common  Shrew,  but  ia 
nearlv  as  large  aa  our  common  brown  rat,  aod  the  tail  ia 
round  and  thinly  furnished  with  ba'ra.  This  species  diffuaea 
a  moat  powerful  odour  of  muak,  whieh  intiiagnatea  every- 
thing that  ia  touched  by  it.  It  has  been  alleged  that  even 
the  wine  in  a  well-oorltad  bottle  over  which  Ibe  animal  baa 
run  has  been  rendered  unfit  for  use  in  eonsequonoe  of  the 
flavour  imparled  to  it.  Cuvier  atatea  that  thia  species  ia 
found  throughout  tha  Bait  Indies  and  in  a  part  of  Africa, 
and  that  it  11  among  Ibe  animals  embalmad  by  the  antient 
Egypliaas;  but,  according  to  others,  it  itSortx  Otiviari, 
Oesm.,  which  Olivier  fauna  in  a  mummy  atato  in  the  cata- 
comba  of  Sakkara. 

Mygale.* 

Generic  Character.— Giea\  lower  incisors  having  between 
them  two  very  small  teeth.  Muzzle  in  a  very  small  and 
very  movoabte  probosoia.  Kara  short.  Five  unfcuieulaled 
toes  on  each  foot  united  by  a  membrane.  Tail  long,  scaly, 
compresaed  laterally. 

Dental  Fonnula: — incison-;  eaninas,  rj  nwlaii, -j-^-i 
=  44.t 


T«eHi  or  tli*  iiffK  >r  of  MTfila  idomIi.1*,  F,  Cut. 

Example,  Mygalt  ntofckata.Ctulor  moMdiatut,  Linn. 
Dticrtplion. — Tail  iborter  than  the  body,  scaly,  nearly 
naked,  oonlraeted  at  iti  base,  cylindrical,  and  convsx  in  Jta 
middle,  very  much  compresaed  vertically  at  ita  extremity; 
fur  brown  or  dusky  above,  whitish  ash  below :  totarieugth, 
including  the  tail,  about  15  inches,  of  which  the  tail  maa- 
suraa  eight. 

Tfiia  appears  to  be  the  Batman  of  Ibe  Fmma  Siueita; 
U  Desman  of  llie  Kianch;  the  Bittamralze  of  the  Ger- 
ms ;  the  Wythoihol  of  the  Russians ;   and  Ihe  MuKQvfl 
Musk-rat  of  the  British. 

Locality.— The  rivet  Wolga,  and  the  adjacent  lake*  from 
Novgorod  to  Samlov. 

Habiit,  4v. — This  species  does  not  appear  to  have  been 

en  on  dry  land ;  and  indeed  il  is  broadly  asserted  that  it 

ver  goes  there,  but  tranders  from  lake  lo  lake  in  fortuitoua 

Quods-only.     It  is  ofien  seen  swimming  or  walking  under 

Ibe   water,   and  coming  for  air  to   the  surface,  where,  in 

clear  weather,  it  is  apt  to  sport.     Stagnant  waters  shut  in 

by  high  banks  are  ila  favourite  localities,  and  in  such  placei 

it  makes  burrows  some  twenty  feet  in  length.     Its  prinripal 

food   is  alleged  lo  eonsiit  of  flsb,  leeches,  and  the  larvie  of 

waler-insecta ;   but  fragments  of  roots  have  been  found  in 

its  stomach.     Ila  pace  is  slow ;  but  it  does  not  seem  to  be 

lorpid  in  winter,  at  whirh  season  it  is  often  taken  in  nets. 

The   holes  wbioli   it  makes  in  cliffs  and  banks  have  the 

itrance  far  beneath  the  lowest  kvel  of  the  water,  and  the 

iiraal  works  upwards,  never  however  reaching  the  surfkee, 

but  only  Buffioieally  high  to  secure  itself  from  the  highwt 

rise  of  the  river.     Fish,  as  we  have  seen,  forms  part  of  ila 

food,  but  tha  quadruped  in  ita  turn  falls  a  victim  to  the 

Pikes  and  Siluri,  whose  Desh  becomes  so  imprognsled  with 

the  flavour  of  musk  in  consequence,  as  to  be  not  ealable. 

eU.FUehst  prnjiuHn  Ibal  al  Msafulra, 'ni  Hiudl  Ibat  lit  Jtj/ifiilt ;  bat 
nut  itvy^tl  •"  i—it''"  •  ahrB-nouMi  md  k  dixi  ArtMoU*. 
»ian.U,stHi  bjM.L~«i.buUMUiliDiltjurM.  V.  Cir>lv  fti 
iih  ef  IbB  up  pet  ]»w,  and  al  Onffn;  (Id  Uh  auc  of  Mfgak  fgrtm^ti 


S  O  R  21 

UHltly  to  Man. — From  tba  region  ibont  Iba  Uil  ft  sort  of 
muik,  reserabllDg  iha  geauine  soTt,  ii  expreued;  uid  tha 
tkius  are  put  into  cheitt  and  wirdrobea  ftiuong  dolhei, 
ior  th«  purpose  of  preterviDg  thetn  rrom  moth*.  TlieM 
•kini  were  kino  luppoied  to  ^uard  the  wearen  or'  thetn  from 
feven  and  peitilenee.  The  price  kt  OrenliurK  for  tbe  ikini 
and  ttiU  wu  formerlf  twenty  copera  per  Inindnd.  Thejr 
were  *o  common  near  NiKhnei-Novgorod,  tbat  the  pe«- 
unU  were  wont  to  brine  lli'e  hundred  each  to  market, 
wharo  thej  told  a  bundled  of  Ibem  for  a  ruble. 


There  it  b  apeoiei  more  Ihan  eight  inches  in  len^h  {My- 

gaU  Pyrtnatca)  inhabiting  Tarbes  at  the  foot  of  the' Pyrenees. 

Scalopa. 

Generic  Character. — Muule  pointed  and  cartilaguioU'i ; 
no  external  ears.  Three  toes  on  the  anterior  feel,  whiih 
are  short,  wide,  and  armed  vith  strong  claws  fit  for  bur- 
roving;  posterior  feet  feeble,  with  five  toes.    Tail  short. 


Dental  Formula:— Incisor* -r^grinden  - 


-10" 


;  but 


9-9 


her  36.  vii.  Inoison  -;  canines  -;  molars  i — ;  =  36.    We 

4  0  6—6 

subjoin  the  teeth  as  given  by  F.  Cuvier,  but  Dr.  Rirhard- 
son  I  description  appears  to  be  very  carefully  given,  and  his 
accuracy  is  well  known. 


SsampU,  Sealopt  Canadtniit,  Cuv..  Sertx  aquatieui, 
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DncripHon. — Body  thick  and  crlindrieaL1ik«  that  of  iH 
common  mole,  without  any  distinct  neck ;  limbs  verr  ahu^i. 
being  concealed  by  ihe  skin  of  tbe  body  nearly  down  lu  iht 
wriiit  and  ankle-joints;  fore  eitremlties  ailuaied  near!; 
under  the  auditory  opening;  the  moveable  snoul  atm.*: 
linear,  and  projecllng  about  four  lines  and  a  half  beyond  iht 
incisors,  naked  at  its  extremity,  particularly  above,  thinl; 
clothed  with  hairs  below  for  about  two-thirds  of  lU  leiiKiIi 
next  the  incisors:  a  conspiouous  fuiTDw  extend*  iiearli 
il«  whole  length,  on  the  upper  surface,  snd  beneath  Iberv  >• 
also  a  furrow,  reaching  half  its  length  from  tbe  inciiort,  I 
beyond  which  last  tbe  snout  is  transversely  wrinklad  b«- 
neath,  and  its  small.  Hat,  or  truncated  extremity  it  sicoui'i 
and  oallous ;  the  small  oblong  nostrila  open  in  an  iodtnvd 
space  immediately  above  this  circular  callous  end.  Tin 
eyes  are  concealed  by  the  fur,  and  scarcely  to  be  found  ,t 
dried  ipecimens.  According  to  Godman  tbe  aperture  u, 
the  skin  is  just  big  enough  to  admit  an  ordinary  humui 
hair.  The  auditory  openings  covered  by  the  fur,  and  ir. 
externa]  ear ;  tail  Ihiekest  about  one-third  from  its  root,  ami 
tapering  Ihence  to  the  acute  tip;  it  is  wfaiiub,  ipannt:!) 
clothed  with  short  hairs,  and  iti  vertabrn  are  equally  ^uu^ 
sided;  fore-arm  slender,  projecting  about  three  hnet  fi-oa 
the  body,  and  consequently  concealed  by  the  fur;  the  Bi( 
exlremely  short  flngera,  united  to  the  roota  of  the  naili, 
form,  with  the  wrist,  a  large  nearly  circular  palm ;  the  nul- 
are  large,  white,  and  semi  lanceolate  in  farm,  with  narruB 
ubtune  pain  to,  convex  above,  and  slightly  hollowed  beneaib, 
the  roiddle  one  is  the  largest,  the  others  gradually  dimiiutb 
oil  each  side,  and  the  exterior  one  is  the  amallest;  \U 
palms  are  turned  outwards  and  backwards,  and  the  «hok 
fore-foot  bears  a  close  resemblance  to  tbat  of  the  cxKaoKi'. 
mole;  the  hind-fbet  are  more  slender  than  the  roR-fcc^ 
and  the  nails  are  one-half  sborter,  much  more  compmMii. 
and  sharper,  in  fact  nearly  subulate.  Tliey  have  a  >li.-ii:  I 
curvature  laterally  corresponding  with  the  direction  of  ib> 
toes  inwards,  and  am  somewhat  arched,  but  cannot  be  laiH 
to  be  hooked ;  Ihey  are  excavated  underneath.  Both  Urt 
and  hind  feet  ere  thinly  clothed  above  with  adpressed  pil? 
hairs;  Ihe  palms  and  soles  are  naked,  but  at«  borderel 
posteriorly  with  white  hairs,  which  curve  a  little  over  ibem: 
the  fur  has  the  same  velvety  appearance  with  Ihatwhi'l 
clothes  the  common  mole,  and  is  considerably  lustroui  ot 
the  surface.  In  most  lights  it  is  brownish-black :  vbn 
blown  aside,  it  shows  a  greyish-black  colour,  from  the  tout 
to  near  the  tips.  Sucb  is  the  general  colour  over  tl)e  wli>^ 
body,  but  there  ii  a  slight  chesnut-brown  tinae  on  llie  fort- 
head  and  about  the  base  of  Ihe  snoul.     On  the  throat  tlic 


the  accurate  description  by  Dr.  Richardson  of  this  ipenn, 
which,  according  to  him,  is  the  Brown-Male  of  Pennacl . 
theSAr«o-jtfo/eofGodinBn;the^o/0orLew)saodClarU; 
and  the  Mtuaraigne-Taupe  of  Cuvier. 

Xom/if if. —The  banks  of  the  Columbia  and  llw  adjoiniog 
ooasla  of  the  Pacific,  where  it  occurs  in  considerable  nua- 
bers.     (Richardson,) 

Habilt,^—Dt.  Richardson  states  that  the  Shrew^Hok 
resembles  the  common  European  mole  in  ila  habila,  in  Ind- 
ing  a  subterranean  life,  forming  galleries,  throwing  up  liute 
moundsof  earth,  and  in  feediug  principally  on  eanb-wortni 
and  grubs.  The  individual  domeiticated  by  Hr.  Tiusn 
Peale  is  described  by  Dr.  Godman,  who  paid  much  alien- 
lion  to  Ihe  manners  of  these  animsls,  and  who  lelates  iJiai 
they  are  won  active  in  the  early  part  of  tbe  mommg.  at 
mid-day,  and  in  the  evening,  coming  daily  to  the  sutfaee. 
vlien  in  their  natural  state,  at  noon.  Then  they  mat  lis 
taken  by  driving  a  spade  beneath  lb>->m,  and  throwing  litem 
on  the  ground,  but  ihey  are  hard  to  be  caught  at  any  other 
time  of  ibe  day.  They  burrow  in  a  variety  of  soils,  but  iii 
wet  seasons  they  retire  to  tbe  high  grounds.  Mr.  Pc«Ifi 
shrew-mole  fed  largely  on  fresh  meat,  cooked  or  raw.  drmnk 
freely,  was  lively  and  playful,  followed  Ihe  hand  of  lU  feedn 
by  scent,  burrowed  for  a  short  distance  in  loose  earth,  and. 
after  making  a  email  circle,  returned  for  more  fcod.  It  en- 
plowed  iu  tIexiUe  snout  in  a  singular  manner  whilst  it  ass 
eabng,  in  order  to  thrust  the  food  into  its  nwuth,  doubhat; 
it  so  as  to  force  it  directly  backwards. 

Tha  same  author  remarks  that  Sir  Charla  Uaekenm 
aaw  many  animals,  which  ha  lerms  '  molea.'  on  Ibe  banks 
of  a  small  stream  near  the  sources  of  tbe  Columbia ;  bLi 
u  it  may  be  inferred  that  they  were  in  numbtfa  above 
grmuid,  Di.  RichudMUi  1«  Inellnad  lo  itaiok  iliM  Um;  wa 


sou 


sou 


1625,  he  again  appeared  as  a  traitor ;  and  publishing  a 
manifesto*  seized  the  isle  of  R6,  with  three  hundred  soldiers 
and  one  hundred  sailors.  Encouraged  by  this  success,  be 
descended  on  Blavet  in  Bretaguo,  where  the  royal  fleet  was 
bi  that  raomcnt;  and  suddenly  attacking  one  of  the  largest 
ships,  boarded  it,  sword  in  hand.  He  took  the  other  ships 
in  succession,  and  then  attacked  the  fort  He  was  repulsed 
in  his  attack  on  the  fort;  and  after  a  fruitless  siege  of  three 
weeks,  he  set  sail  for  the  isle  of  lU  with  fifteen  ships.  He 
seized  the  isle  of  Oleron,  and  was  thus  master  of  the  sea 
from  Nantes  to  Bordeaux. 

His  daring  had  surprised  every  one ;  and  the  Huguepots, 
who  had  biiberto  regarded  these  exploits  as  those  of  a  bri- 
gand, now  acknowledged  him  chief  of  the  reform.  The 
king,  occupied  with  the  Spanish  war,  offered  him  the  com- 
mand of  a  squadron  of  ten  ships  in  an  expedition  against 
Genoa,  as  an  honourable  way  of  returning  to  his  allegiance. 
Soubi^e  refused  the  offer;  and  naming  himself  admiral  of 
the  Protestant  church,  persisted  in  the  war.  Attacked  by 
the  Royalists  near  Castillon,  he  regained  his  ships  with  a 
precipitation  very  unfavourable  to  his  reputation  for  courage* 
We  may  obserxe  that  hU  life  exhibited  a  contrast  of  audacity 
and  cowai'dice.  He  was  more  reckless  than  bold,  more  ve- 
hement ihau  courageous.  On  his  leturn  to  the  i^le  of  R£, 
he  was  met  by  the  royal  tieet,  augmented  by  tweniy  Dutch 
vessels.  As  he  was  still  in  negociation  with  the  court,  he 
obtained  a  suspension  of  arms,  and  the  two  admirals  ex- 
changed hostages.  Without  awaiting  the  result  of  the 
ne({ociation,  Soubi»e  redemanded  his  hostas^es,  which  were 
returned  by  the  Dutch  admiral,  on  the  condition  that  the 
suspension  of  arms  should  not  terminate  till  news  was  re- 
ceived from  the  court ;  but  Soubise  suddenly  attacked  the 
fleet,  and  fired  the  admiral'  ship.  The  result  of  this  per- 
firlv  wa^  he  confirmation  of  Louis  in  his  pacific  intentions 
wiiU  repaid  to  the  Protestants;  but  the  people  of  Rochelle, 
blinded  by  prosperity,  were  more  exacting  in  proportion  to 
the  concession  of  tbe  court,  and  the  war  continued.  On 
the  15th  September,  after  a  sharp  conflict,  Soubise  was 
beaten  by  the  royal  fleet ;  and  quitting  his  ship,  he  regained 
the  isle,  where  the  victorious  royalists  had  landed,  and 
attacked  them  with  300U  men.  Here  too  his  army  was  van- 
quitihed,  and  he  saved  himself  by  ignominious  fli.;;ht. 

He  again  came  to  England.  Charles  I.,  interposing  on 
behalf  of  the  French  Protestants,  obtained  for  them  a  new 
edict  of  pacification,  April  6,  1626.  Soubise  was  created  a 
duke ;  but  he  still  remained  iu  England,  endeavouring  to 
win  over  the  Duke  of  Buckingham  to  support  the  Hugue- 
nots, and  he  succeeded.  Louis  seriously  determining  to 
bcbiege  Rochelle,  Soubise  prevailed  on  Buckingham  to  put 
himself  at  the  head  of  a  fleet,  which  Soubise  conducted  to 
Rochelle ;  but  the  Rochellois  refused  to  admit  the  English 
ships  into  their  port,  or  Soubise  within  their  walls.  Soubise 
returned  to  England  and  solicited  a  second  fleet,  which, 
commanded  by  Denbigh,  Buckin){ham*s  brother  in-law,  was 
equally  unsuccessful.  Nothing  daunted,  he  a^ain  returned 
to  Eneland;  and  after  pressing  Charles  for  some  time,  had 
a  third  fleet  granted,  under  tbe  oomniand  of  Buckingham. 
This  fleet  wasat  Plymouth,  ready  to  start;  but  Buckingham, 
having  quarrelled  with  Soubise,  annoyed  him  by  all  sorts 
of  delays.  On  the  2nd  September,  1628,  the  two  had  an 
animated  discussion  in  French  on  the  point,  which  the  officers 
who  were  present,  not  understanding  the  language,  viewed 
as  a  quarrel.  A  few  hours  after  this  Buckingham  was 
stabbed  by  Felton.  In  tho  first  moment  of  horror  at  the 
murder,  the  oflicers  accused  Soubise  and  the  deputies  of 
the  deed,  and  the  infuriated  people  were  about  to  sacrifice 
them,  when  Felton  declared  himself. 

Tlie  command  of  the  fleet  was  then  bestowed  on  the  Earl 
of  Lindsey.  When  they  arrived  before  Rochelle,  Lindsey 
repulsed  all  Suubise's  proposals,  and  it  was  found  impossible 
fur  them  to  act  in  concert.  Meanwhile  Rochelle  capitulated ; 
but  Soubise,  refusing  the  condiiiuns  |;roposed  by  Louis,  re- 
turned to  England,  where  he  ceased  not  to  intrigue  against 
.  bis  countrv  His  restless  career  was  terminated  in  1641, 
when  he  (iied,  regretted  by  few  and  less  respected.  (Biog, 
Urtiv, ;  Voltaire,  Siecle  tU  L(fuis  XIV.) 

SOUBISE.  CHARLES  DE  ROHAN,  born  July  16, 
1715.  He  was  an  ineflicient  general,  but  a  fortunate 
rourticr ;  for,  befriended  by  Louis  XV..  he  became  marechal 
of  France,  minister  of  slate,  and  allied  to  royalty  itself. 
11.4  life  was  tinged  with  many  hcentious  aud  foolish  acts, 
b-«t  bu  bravery  and  generosity  gilded  over  his  faulU  and 
f .^^A.     He  married  Mdlle.  de  Bouillon,  daughter  of  the 


chamberlain  of  France.  She  died  toon  after  tbe  birlti  •  f 
her  first  chfld,  a  dau|^ter,  whom  he  subsequently  n  7  . 
married  to  the  Prince  de  Cond6.  In  1 746  Soubise  ma:  r.*  : 
the  Princeas  Christina  of  Hesse-Rheinrels.  He  scr\«  . 
Louis  as  aide-de-camp  in  all  the  campaigns  of  1744  to  i :  •  *. 
and  is  thus  alluded  to  by  Voltaire : — 

*  Mabon  da  roi,  marches.  aMons  la  Heleir*  i 
Soubba  el  Paoqaigay  ywM  Bcaeoi  k  la  gtaln.* 

Hit  servicei  were  rewarded  by  the  appointment  of  ficjJ* 
marshal  in  1748,  and  in  1751*  with  the  govemmeot  u/ 
Flanders  and  HainaulL  Being  defeated  by  tbe  Pruaeian» 
at  Rosbach,  he  returned  to  court,  the  object  of  a  tfauo*sL(i 
malicious  epigrams.  The  favourite  of  Madame  Pompadu«.r. 
he  was  hated  as  a  favourite  by  all  the  other  courtiers;  but 
Louis  remained  firm  in  his  attachment  to  him.  and  m^'is 
him  minister  of  state,  with  a  pension  of  50,00u  livrca. 

In  1758  he  commanded  a  new  arm v,  burning  toeff..e 
the  disgrace  of  Rosbach,  and  defeated  the  Hessians,  Hsi.'- 
verians,and  English,  first  at  Sondershausen,  July  J  3.  s:  « 
next  at  Sutxelberg,  Oct.  10,  by  which  ha  ooapleted  Uk 
conquest  of  the  landgraviat  of  Hesse.  When  Louis  X  V . 
had  taken  Madame  ETubarry  as  his  mistress,  and  preseuttM 
her  at  court,  the  ladies  refused  to  receive  her,  or  ackuov- 
ledge  her  presence,  except  in  the  most  distant  manner. 
Soubise  induced  the  Countess  de  I'Hdpital,  his  mistress,  x^ 
receive  her  at  her  house.  This  delighted  Louis,  and  made  Ma- 
dame Dubarry  his  friend.  Soubise  indeed  carried  hts  wca;* 
ity  so  far  as  to  c:onsent  to  the  marriage  of  his  cousm  Mdiic.  'i^ 
Toromon  with  theVicomte  Dubarry,  the  favourite's  nephew  . 
but  we  must  add  however,  as  a  set-off  to  this  baseness,  it  j: 
on  the  death  of  Louis.  Soubise  alone  of  all  the  cuurt.cra 
followed  tbe  funeral  procession,  which  consisted  ool>  uf  i 
few  valets  and  pages,  and  never  left  the  remains  of  bis  kir  1 
master  till  he  saw  them  fairly  deposited  in  tbe  tomb.  Hr 
had  resolved  to  retire  from  the  court,  but  Louis  X\i. 
touched  with  his  fidelity,  requested  him  to  retain  bis  pi\ 
as  minister,  which  he  did.  He  died  on  the  4th  July,  i  >r. 
iBingraphie  UniverselU;  Voltaire,  Steele  de  Louie  XJi' 

SOUFFLOT,  JACQUES   GERMAIN,  was   U>rn   .: 
Irancy,  near  Auxerre,  in  1713.    His  parents  gave  bia  s 
good  education,  but  without  any  intention  of  bnngin?  t  s. 
up  to  the  profession  to  which  his  own  inelinatinn  strou.:. 
prompted   him.     Fortunstely,    instead    of  attempting    .v 
thwart  this  bias,  his  father  assisted  him  in  pursuii.g   i: 
requisite  preparatory  studies.    At  what  time  be  went  : 
Rome,  where,  through  the  influence  of  M.  deSaint-Aiguat 
the  ambassador,  he  was  admitted  as  a  pensionary  at  t. 
French  academy,  is  not  precisely  known,  but  be  rerna  ..*. 
there  three  years,  after  which  he  spent  several  more  at  L}« . 
where  he  commenced  the  practice  of  his  professiou :  i 
besides  the  Exchange  (now  converted  into  tbe  Piou»li 
church),  and  some  other  works  of  less  importance,  be  «ric- 
cuted  one  of  the  largest  public  edifices  in  that  city,  tbe  Gr< .: 
Hospital,  the  fayade  of  which  is  somewhat  more  than  U 
feet  in  extent.    The  distinction  he  thus  acquired  cauva. 
him  to  be  invited  to  Paris,  where  he  was  admitted  i' 
the  Royal  Academy  of  Architecture.    Within  a  short  t.:>: 
un  opportunity  presenting  itself  of  revisiting  Italy,  id  ci.c:* 
pany  with  M.  de  Marigny  (Madame  Pompadour's  broilier  v 
the  superintendent  of  the  crown  buildings,  be  availed  h.x- 
self  of  it,  and  examined  the  antiquities  of  P«stum  in  i:^  . 
[PiRSTUM,  Architkcturs  OF.]     In  1754  be  was  azajn  em- 
ployed at  Lyon  to  erect  the  Grand  Theatre,  which  «.« 
capable  of  containing  2000  spectators,  and  was  coos-denxi 
to  be  exeellently  contrived  in  every  respect,  but  has  s'nK 
been  replaced  by  another  structure. 

It  having  been  determined  to  rebuild  tbe  antient  and 
greatly  decayed  church  of  St.  G^n^vidve,  several  archite.  l» 

g resented  designs  for  the  new  edifice,  among  vbicsh  ibo^- 
y  Soufllot  obtained  the  preference;  and  in  1757  tbe«crL« 
commenced,  but  they  proceeded  so  slowly,  tbat  tbe  cer.- 
mony  of  laying  the  fii^t  stone  by  Louis  XV.  did  not  u«>c 

flace  till  the  6th  uf  September,  1764.  [Paua,  page:2.)' 
n  this  work  Souiilot  entirely  changed  tho  system  «h.... 
had  till  then  prevailed   in  all  the  [modem   cbuirbes  i 
Paris;  and  although  he  could  not  attempt  to  nval  t.r 
magnitude  of  St.  Peter's  at  Rome,  or  St.  raurs,  Londi. .- 
his  aim  seems  to  have  been  to  produce  greatness  of  etlrt :  « 
a  different  kind,  together  with  decided  diflereiice  of  chars'* 
ter.    Avoiding  two  orders,  as  in  the  latter  building,  and  :. « 
attached  columns  and  heavy  attic  of  the  former,  be  la» 
employed  a  single  order  of  insulated  columns  60  feet  hicl** 
OS  a  prostvle,  occupying  the  entire  width  of  tbe  Citric  •t 
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tvater  shduld  be  obfcefvftd.  For  ttut  purpose  the  ship  is 
usually  provided  with  a  graduAted  pole  about  fifty  feet  long« 
and  having  at  its  lower  extremity  a  heavy  mass  of  lead ; 
this  pole,  being  let  fiiU  into  the  sea,  retains  a  vertical  posi- 
tion in  eoniequence  of  the  ballast  attached  to  it,  and  the 
graduation  at  the  turfece  of  the  water  expresses  the  depth. 
When  this  depth  exceeds  the  length  of  the  pole,  the  sound- 
ing-lead must  of  course  be  used. 

It  is  sometimes  dtfilcult  to  tiscertain  the  precise  moment 
when  the  lead  strikes  the  bottom  ;  and  to  meet  this  inconve- 
nience an  eleetro-magnetio  sounding  apparatus  has  been 
Invented  by  Mr.  Bain,  who  has  eontrivea  also  some  other 
recently  ingenious  machines  fbr  rendering atailable  the  power 
Of  electricity.  The  line  itself  is  farmed  of  wires,  protected 
from  the  aetion  ot  the  water ;  and  it  is  so  arranged  that  the 
electrical  current  shall  be  uninterrupted  so  long  as  the  ring 
attached  to  the  weight  remains  in  contact  with  the  ring  or 
hook  at  the  lower  end  of  the  line,  but  shall  be  broken  when, 
owing  to  the  lead  touching  the  bottom,  the  contact  of  the 
rings  is  interrupted.  The  effect  thus  produced  is  instan- 
taneously communicated  through  the  wires  to  an  apparatus 
On  deck,  where  it  causes  a  bell  to  ring.  This  invention  is 
Exhibited  at  the  Polytechnic  Institution,  in  Regent  Street, 
London. 

SOUSLIK,  the  name  of  certain  marmots  With  cheek- 
pouches  (SpermdpMlWt  P.  Cuv.). 

The  European  and  Asiatic  SousHk,  or  Zixel  (Mui  Ci- 
iellus,  lintt.),  has  the  face  cinereous  and  a  white  line  over 
each  eye.  The  teeth  are  yellow  and  the  whiskers  black 
And  iotig.  It  is  grey-brown  above,  undulated  or  spotted 
vrith  white  beloW. 

There  Appear  to  be  several  varieties.  One  spotted  (gut- 
tatui) ;  one  undulated  (the  2isel) ;  and  a  third  of  a  yel- 
lowisn  uniform  hro^n  (Yetrashka  or  Jevraichkch  the  Sibe- 
rian Marmot).  Length  a  fbot :  that  of  the  tail  to  the  end 
of  the  hairs  four  inftnes  and  a  half. 

CbograpMccd  DisiritnUion.— Bohemia,  Austria,  Hun- 
gary ;  fVom  the  banks  of  the  Wolga  to  India  and  Persia, 
tnroQgh  Siberia  and  Great  Tartary  to  Kamtchatka ;  some 
of  the  intervening  isles,  such  as  Kadjak;  and  even  the  coQ- 
fineut  of  America  itself.  (Pentmnt.) 

ffabiti,  ^. — This  marmot  or  ground-squirrel  (aA  these 
Spemwphtli  have  been  termed  from  their  more  slender 
fbrms)  burrows  and  provides  for  its  winter  food  by  laying  up 
d  magalirte  of  corn  and  nuts.  Some  inhabit  the  fields,  and 
their  holes  have  a  double  entrance :  others  inhabit  grana- 
ries, and  these  are  said  not  to  sleep  in  winter  like  the  field 
sousliks,  but  to  remain  in  motion  during  the  cold  season. 
They  sit  In  multitudes  near  their  holes,  and  only  one  inha- 
bits each  burrow.  The  females  remain  separate  from  the 
males  ej^cept  during  the  breeding  season,  which  is  in  May, 
and  produce  from  five  to  eight  youUg  ones:  these  they 
bring  up  in  their  burrows  and  cover  with  hay. 

The  sousliks  are  very  quarrelsome  among  themselves,  and 
bite  very  hard.  They  whistle  like  the  common  marmot. 
They  are  supposed  to  be  very  fund  of  salt,  and  have  been 
taken  in  numbers  on  board  the  barges  laden  with  that  com- 
modity at  Solikamsky,  which  drop  down  into  the  'Wolga 
below  Casan.  The  sousliks  are  said  (o  have  an  appetite  fur 
Ifesh,  and  to  feed  on  the  young  of  little  birds  and  the  lesser 
mice,  as  well  as  on  corn,  nuts,  &c. 

VtilUy  to  3f an.— Pennant  says  that  the  Bohemian  ladies 
were  wont  to  make  cloaks  of  the  skins  of  these  animals; 
and  adds, '  we  see  them  at  this  time  made  use  of  fur  linings, 
and  appear  very  beautiful  for  that  purpose^  especially  toe 
spotted  kind.* 

Dr.  Richardson,  in  his  Fauna  Boreali  Americana,  notices 
the  Amefican  Souilik  i*  Arctmnys  iSpermophilus)  ffuUaiuM 
Mm  Citillus  var.  guttata,  Pallas?  Spermophilus  gutlatiu, 
Temm.  V)  Dr.  Richardson  says,  *  Mr.  Douglas  brought  a 
small  marmot  from  the  western  side  of  the  Rocky  looun- 
tains,  ^nd  several  injured  specimens  of  the  same  species 
exist  in  the  museum  of  the  Hudson's  Bay  Company.  I  can 
detect  no  external  characters  (except  that  the  spots  on  its 
fur  are  more  crowded  and  indistmct)  to  distinguish  it  from 
the  Mus  Noricui  of  Agricola,  or  Hungarian  Souslik,  which 
I  know  only  from  the  descriptions  and  figures  given  by 
authors ;  but  a  skull  of  the  latter  preserved  in  the  College  of 
Surgeons,  although  of  the  same  size  with  the  American 
animal,  differs  from  it  in  having  a  more  arched  factal  line, 
and  in  possessing  an  uniform  degree  of  curvature  from  the 
ooelput  to  the  end  of  the  nose.    The  American  Souslik  has 

'convex  nose,  with  the  frontal  bone  depressed  between  Uie 


orbiu,  as  lA  the  A.  IHehanUoM.  It  rewmUn  Um  A^ 
Partyi  ^erj  closely  fn  the  colours  and  markings  of  iu  fu;. 
though  it  has  not,  when  recent,  one-third  of  the  weight  of 
that  animal,  and  its  feet  and  claws  are  mueh  smaller, 
being  less  than  those  even  of  the  A,  taterahi.  1  ha%Y  b«vn 
able  to  collect  no  particular  information  respecting  iti 
habits.  It  seems  to  be  conBned  to  the  Western  declivity  of 
the  Rocky  Mountaina.  BufTon  mentioOi  that  the  name  uf 
Sottshk.  givefi  to  the  A,  guttaita  on  the  Wolga,  it  intend*  i 
to  express  the  great  avidity  that  animal  has  for  ealt,  irhi  h 
induces  it  to  go  on  board  vessels  i  laden  with  that  commo- 
dity, where  it  is  often  taken.* 

The  description  of  the  Frairie  MannoU  or,  at  it  is  of>.n 
called,  the  Prairie  Dog  {Arctcmyt  (Jipemwpkibm  f)  Lva^ 
vicianus)  will  be  found  under  WisToifWitn. 

SOUTH  FERRY,  properly  4rid  generally  called  Fem- 
port-on-Oralg,  a  small  seaport  village  in  the  county  of  F.fe* 
situated  about  12  miles  north-east  from  Cuoar,  the  eoun  v 
town,  and  10  north  from  St  Andrews,  it  lies  on  th« 
margin  of  the  lef^  banks  of  the  Tay,  sloping  lowmrd^  the 
river,  and  near  to  its  knouth.  There  is  a  good  and  conve- 
nient stone  pier,  where  vesseld  of  considerable  burthen  can 
discharge  at  high  water,  and  great  numbers  not  unfre- 
quently  come  to  anchor  in  the  roads,  to  wait  fbr  fe>our- 
able  weather  previous  to  putting  out  to  sea.  A  paasage-b^at 
crosses  at  every  alternate  hour  to  BroUghty  rerry,  wbieb 
stands  close  on  the  opposite  shore,  and  a  trader  saiU 
daily  to  Dundee,  whence  steam-boats  ply  regularly  to  and 
from  Perth,  and  during  the  greater  part  of  the  yesr  the 
steam-vessels  which  ply  betwixt  Edinburgh  nnd  Dandeo 
touch  here  in  landing  and  taking  passengers  ou  board.  The 
salmon  fishery,  both  by  coble  And  stake  net,  nnd  sbif>* 
building,  are  carried  on  to  a  ptettv  considerable  exieou  Tu* 
inhabitants  are  chiefly  employed  in  Weaving  and  navigaUun. 
A  line  of  railway  is  at  present  in  contemplation  thrvu^^h 
the  county  as  a  means  of  communication  betwixt  the  ftboncs 
of  the  Forth  and  the  Tay,  crossing  the  latter  river  at  or  oeai 
this  village,  and  joining  the  Dundee  and  Arbroath  raiin:.? 
on  the  opposite  side.  In  1831  the  population  was  U? 
{Communication  from  Scotland.) 

SOUTH  POLAR  COUNTRIES.  The  touthem  bemt 
sphere,  as  is  now  well  known,  contains  a  much  kas  prv> 
portion  of  land  to  sea  than  the  northern.  But  it  ««• 
formerly  suoposed  that  the  remote  and  then  unknown  paru 
of  the  soutnern  hemisphere  were  occupied  by  an  exteii».^-.- 
continent,  which  surrounded  the  anUircUo  pole,  and  ex- 
tended to  a  great  distance  from  it  This  imaginary  coct.- 
nent,  callei  Terra  Auslralie  Incognita^  makes  a  eonsf  - 
cuous  figure  on  all  maps  which  are  more  than  a  oeniun 
old.  Nothing  could  be  adduced  in  support  of  the  tupposrc 
existence  of  this  eontinenti  exoept  the  fact  thaA  a  coasc  hi^ 
been  seen  in  1599  by  Dirk  GerriU,  a  Dutchman,  vest  J 
Cape  Horn,  but  in  a  much  higher  latitude.  Uia  vcsael 
wliich  belonged  to  a  Dutch  fleet  oommanded  by  James 
Mahu,  ou  leaving  the  straits  of  Magalhaens  for  the  Pac.dc 
had  been  bepamted  firom  the  other  vessels,  and  earned  U 
winds  and  currents  as  far  south  as  6^,  where  ha  found  a 
lofly  coast,  which  Gerritx  compared  with  that  of  Noma;. 
He  was  unable  however  to  determine  the  petition  of  I'tis 
newly  discovered  coast.  It  is  probable  that  the  eoaat  vh.ru 
he  saw  was  that  which  Biscoe  diaoevered  in  1832»  and  called 
Graham's  land. 

Ill  the  middle  of  the  last  century,  when  the  spirit  of 
maritime  enterprise  was  active  in  Great  Britain,  and  clic 
Pacific  particularly  attracted  attention,  it  was  dolcrmizied  to 
solve  (he  problem  of  the  existence  of  this  Terra  AmsLsIia, 
and  Cook  undertook  his  second  voyage  (1772-1976)  lor  iU« 
purpose.  He  found  large  masses  of  floating  loe,  and  unly 
in  three  places  succeeded  in  penetrating  beyond  the  aut> 
arctic  polar  circle.  In  one  place  he  attained  7  i®  10'  S.  Ui . 
hut  he  was  generally  unable  to  go  much  farther  south  ilu*:* 
GU"*  S.  lat  This  was  the  case  between  90*  and  1.^0*  £. 
long.,  within  which  limits  the  most  extensive  and  coDtir.o- 
ous  line  of  coast  was  discovered  two  years  ago.  Thu  iJit 
of  coast  however  lies  between  4  and  5  degrees  south  J 
Cook's  track.  As  Cook  had  found  no  land  aouih  of  6U^  the 
Term  Australis  disappeared  from  our  maps»  though  be  him- 
self  thought  that  there  must  be  land  in  the  vicinitv  of  the 
pole,  being  convinced  that  ice  can  only  be  formed  in  the 
neighbourhood  of  land. 

Thus  the  matter  rested  up  to  1819,  when  the  Soatk 
Shetland  Islands  were  seen  by  William  Smith,  on  a  vuts^ 
from  Monte  Video  to  Valparaiso.    Thia  disoovaiy  lakio'dicd 
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the  ipirit  of  enterprise  in  Great  Britain  ^dotb^r  oonntrieSi 
In  1831  Powell  disoovered  Trinity  Land,  south  of  the  South 
Sbellaods  and  the  South  Orkneys,  between  60°  30^  and  61** 
8.  lat,  and  44°  30'  and  46'  30'  W.  long.     Palmer,  an 
American,  discovered  a  coast-line  west  or  Trinity  Land, 
which  is  called  Palmer's  Land ;  and  the  Russian  navigator 
Bellin^hausen  discovered  Alext^pder's  I«nd,  south-west  of 
Palmer  «  Land.    AU  these  lands  are  soMth  and  west  of  the 
South  Shetland  IMands.    In  1623,  Weddell  tried  to  find 
land  east  of  the  meridian  of  these  islands.    Se  did  not  find 
land,  but  he  sucoeeded  in  advancing  as  far  as  74°  U'  8.  lat<, 
where  he  (bund  a  sea  clear  of  ice,   li^  1831  and  1839  Biscoe 
sailed  round  the  icy  masses  which  enclose  the  south  pole, 
and  added  to  former  discoveries  Bnderby's   X^nd   and 
Graham's  lAnd^    The  first  lies  at  a  great  distance  from  the 
eountries  south  of  thc^  Shetland  Islands,  between  49°  and 
51**  E.  lone:;  but  Graham's  Land  is  between  Alejiander's 
Land  and  Palmer's  L^nd.    Thus  a  nearly  pontinuous  ooast- 
line  has  been  discovered  south  and  west  of  the  South 
Shetland  Islands,  extending  from  3Q°  to  70''  W.  long,«  and 
com)iKehei\ding  nrpm  east  to  west  Trif^ity  Land,  Palmer*s 
Land,  Graham'*  Land,  and  Alexander's  Land.     In  1833 
Kemp  MMled  towards  ^nderhy's  Land,  and  found  oertain 
indicatio^a  of  land  to  the  east  of  it,  though  he  ws  pre- 
vented by  ioe  £rom  approaching  near  enoqgh  to  see  it.     In 
1837  the  French  governmfnt  seqt  some  vessels  to  these 
partly  under  the  command  of  Dumoqt  d'UrviUe,  who  ex- 
plore the  coast  which  Powell  named  Trinity  Land,  and 
changed  iU  name  to  that  of  Louis-Philippe's  land.    In 
the  following  year  Balleny  directed  hia  ef^urse  to  those  parts 
of  the  oceavi  wbi^h  are  south  qt  New  Zealand  and  Austra- 
lia, and  discovered  some  islands  n^r  165°  B.  long.,  which 
be  called  Qalleny  Islands.    He  idso  discovered  a  prqjeeting 
coast-line  neiir  116®  £.  long,,  which  was  called  Sabrina 
Land.    But  the  largest  tfiict  of  se^-eoasl  was  discovered  in 
1 840.     In  1839  the  FreDch  ^vernmeAt  and  that  of  the 
United  States  of  North  America  sent  out  expeditions  for 
the  purpose  of  malting  diseoveries  in  tho  ai^t|i|Dtie  seaa. 
The  rrench  expedition  'consisted  of  two  vessels,  vender  the 
command  of  Dumont  d*Urville>  and  the  AoAenpau  of  four 
vessels  commanded  by  Charles  Wdkea.      Both  directed 
their  course  to  the  seas  which  the  yea?  before  had  been 
visited  by  Balleny.     Wilkes  found  4  coast-line  in  IM^  27' 
E.  long. ;  and  in  continuing  his  oourse  westward  for  fow 
weeks,  he  baa  either  always  a  coast  in  sight  or  unequivo- 
cal indications  of  land  being  at  no  great  distance.     He 
advanced  as  far  as  97®  30'  £.  long.,  so  thut,  including 
Sabrina  Land*  ha  diseovered  a  ooast-line  extending  over 
near  fifty  degrees  of  longitude.    Dumont  d*Urville  reached 
the  same  coast  n\  140®  41'  £.  long.,  and  pursued  bis  course 
Mrestward  to  130®  B.  longL    He  called  it  Ad6lie  Land.    It 
is  remarkable  that  the  eoast  of  this  Antaretic  Continent,  for 
this  appellation  cannot  be  denied  to  it,  lies  near  the  polar 
circle,  either  to  the  south  or  to  the  north  of  it,  and  this  is 
also  the  case  with  Biiderby's  Liand  and  Graham's  Land, 
both  of  which  are  trayersed  hy  that  line.    Only  the  tract 
of  coast  south  of  the  South  Slietland  Islands   extends 
farther  north,  and  approaches  to  63®  S.  lat. 

An  expedition  was  fitted  out  in  England  for  the  purpose 
of  making  an  attempt  to  reach  the  south  magnetic  pole, 
and  placed  under  the  command  of  Captain  James  Clarke 
Ross.  He  directed  hi^  course  several  degrees  east  of 
Balleny  lali^id,  and  on  the  first  day  of  this  year  ( 1 841)  pasaed 
the  autaretio  polar  circle,  near  178^  £.  long.  On  the  llth 
of  January  he  discovered  land  near  70°  4r  S.  lat.  and  172® 
36'  E.  long.,  and  soon  found  that  it  was  a  contiuuous  coast 
trending  southward,  and  rising  in  mounUin  peaks  to  the 
height  of  9000  to  18,000  feet,  and  covered  with  snow.  On 
the  I2th  of  January  he  effected  a  landing,  and  took  posaea* 
sion  of  it  in  the  name  of  the  queen.  He  continued  his 
coursealong  the  shores  to  78®  VS.  lat.  In77®32'ah&t  and 
167®  £.  long,  he  saw  a  mountain  about  12,400  feet  above 
the  sea-levd,  which  sent  forth  abundanee  of  fire  and 
amoke,  to  which  he  gave  the  name  of  Mount  Erebus.  Sast 
of  this  volcano  he  observed  an  extinct  crater  of  somewhat 
lew  elevation,  which  he  called  Mount  Terror.  At  7fi^  4' 
8.  lat.  his  piogresa  to  the  south  was  prevented  hy  a  harrier 
vrhtch  presented  a  perpendicular  face  of  at  least  1$0  feet, 
alone  which  he  sailed  eastward  until  he  attained  191®  id'  in 
78®  8.  lat.  The  ooast-line  discovered  by  Ross  is  above  COO 
miles.  Adding  to  these  the  diacoveiiea  of  Balleny.  Wilke% 
and  Dnnumt  a'Urville,  whioh  comprehend  a  eoast  exceed- 
lag  1200  mike,  we  find  that  withia  the  last  two  years  more 


than  18Q0  Pities  of  the  coast  of  the  AntaiefiQ  Continent 
have  been  discovered  south  of  f^eyt  JCealf^id  v^d  Australia, 
between  170^  and  97®  £,  long. 

The  dieoQverers  of  th^e  new  oouptries  have  only  in  a 
very  few  cases  been  abl^  to  effect  a  laodiofff  tho  poasts  being 
skirted  with  a  bapk  of  eithoT  solid  er  brokeii  ice,  which 
generally  ex^nds  from  five  to  ^n,  and,  in  so^e  places, 
even  to  twenty  utiles  from  the  shore,  The  land  is^levnted, 
and  even  mountainous,  at  no  great  distance  from  the  shores. 
Dumont  d*UrviUe  estimates  the  average  elevation  of  the 
mountains  in  Ad^lie  Land  at  about  1500  feet.  They  are 
cevered  with  snow,  even  in  February,  and  might  easily  be 
piistakeu  for  ioe-beirg^  if  seme  rocks  did  not  rise  from  them, 
to  the  perpendicular  sides  of  which  the  snow  cennot  adhere. 
Between  the  mountain-rid^  valleys  are  observed,  hut  they 
are  filled  with  snow  and  ice  nearly,  to  the  summits  of  the 
mountains,  and  these  icy  masses,  being  converted  into 
glaciers,  protrude  into  the  sea.  In  summer  enormous  pieces 
are  broken  off  from  them,  and  to  this  cause  are  owing  the 
uumerous  icebergs  which  render  the  novigatien  along  these 
coasts  more  difficult  and  dangerous  than  in  the  most  north- 
ern latitudes  which  hav0  been  visited  by  our  whalers. 
Some  portions  of  the  eoeati  are  of  volcanic  origin,  espe- 
eially  those  which  lie  south  of  the  South  Shetland  Islands. 
Bellingshausen  found  an  active  volcano  near  69®  S.  lat., 
and  there  is  another  oa  Palmer's  Land.  These  volcanoes 
seem  to  he  connected  with  those  in  the  South  Shetland 
Islands.  [Nxw  Souyh  Sqstland  Islands  ]  A  volcano 
occurs  also  on  Balleny's  Islands,  which  continually  emits 
smoke,  and  Mount  Brebus  and  Mount  Terror  have  been 
noticed  above. 

No  traoea  of  vegetation  have  been  discovered  on  aqy  part 
of  Ibis  oeast,  nor  any  terrestrial  quadrupeds.  The  birds 
were  albatrosses,  penguins,  eaglets,  Cape  pigeons,  king- 
birds, and  nellies.  Whales  have  been  observed  in  several 
places,  eapecially  humprbaeked  and  fin-baeked  whales ;  as 
also  several  kinds  of  seals. 

( Weddell's  Voyagg  towmU  the  South  Me ;  Biseoe's  Z>f>> 
eoveriee  in  the  AiUaUie  Ocson,  in  London  Oeogr.  Journal, 
vfd.  iii.;  Wilkes's  Voyage,  in  the  Globe  newspaper,  1 4  th 
Aug.,  1840 ;  Dumont  d'Urville,  EwpictitioH  au  Bole  Ant 
aretique;  and  Nautical  MhgOMine  for  Sept.,  1841.) 

SOUTH,  RQBKRT,  was  the  son  of  Mr.  South,  an  emi 
nent  London  merchant.  He  was  bern  at  Hackney  in  Middle- 
sex, in  1633.  In  1648  he  was  a  king's  scholar  in  the  col- 
lege of  Weatminster;  at  whieh  time  Dr.  Busby  was  master 
of  the  school.  He  read  the  Latin  prayers  in  the  school  on 
the  day  of  the  exeoution  of  Charles  I.,  and  prayed  for  his 
majesty  by  name ;  apparently  an  indieation  that  even  then 
he  had  embraced  those  principles  of  attachment  to  the  esta- 
blished form  of  government  in  church  and  state,  of  which 
he  was  all  through  his  long  life  a  most  strenuous  and  able 
ehampion.  in  1651  he  was  admitted  a  student  of  Christ 
Church,  Oxford,  having  been  elected  at  the  same  time  with 
John  Locke.  In  16Si>,  in  which  year  he  took  his  degree  of 
Bachelor  of  Arts,  he  wrote  a  copy  of  Latin  verses  for  the 
purpose  of  oongratulatinff  Oliver  Cromwell  on  the  peace 
which  he  had  made  with  the  Dutch.  Those  who  have 
refleeted  upon  South  ibr  this  compliment  to  the  Protector, 
need  to  be  informed  that  the  copy  of  Latin  verses  was  a  Uni- 
versity exercise  of  the  kind  which  was  then  usually  imposed 
en  bachelors  of  arts  and  undergraduates.  He  met  with  some 
opposition  to  taking  bis  degree  of  Master  of  Arts,  in  1657, 
from  Dr.  John  Owen,  who  then  filled  the  place  of  dean  of 
Christ  Church,  and  was,  or  pretended  to  he,  favourable  to 
the  principles  of  those  who  were  then  in  power.  In  1658 
South  was  ordained  by  a  deprived  bishop,  and  in  1660  he 
was  made  University  orator,  for  which  he  was  perhaps  partly 
indebted  to  his  eXoellent  sermon  preached  before  the  xins^'s 
eemmissioners,  entitled  the  *  Scribe  Instructed'  {Mattk,, 
xiii  52).  After  describing  the  qualifications  of  a  scribe  as 
the  result  of  habitual  preparation,  by  study  and  exercise,  he 
takes  the  opportunity  of  observing  on  the  qualiftcatiuns  of 
the  aeetarists  then  lately  in  power,  and  this  passage  is  a  good 
sample  of  the  kind  of  warfiire  which  he  carried  on  to  the 
end  of  his  life  against  those  who  dissented  fVom  the  ecclesias- 
tical constitution  as  established  by  law,  and  also  of  his  i<iyle. 
The  teaohers  of  those  days,  he  says,  *  first  of  all  seize  upun 
some  text,  f^om  whence  they  draw  something  (which  they  ntll 
doetrine),  and  well  may  it  be  said  to  be  dream  fiom  the 
words,  forasmuch  as  it  seldpm  naturally^Kotr^  or  rendte  from 
them.  In  the  next  place,  being  thus  provided,  they  branch 
it  into  several  heads,  perhaps  twenty  or  thirty  or  upwcrds. 
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Wheivupon,  for  the  prosecution  of  these,  they  repair  to 
sorae  trusty  concordance,  which  never  faili  them  ;  and  by 
the  help  of  that  they  range  six  or  seven  scriptures  under 
each  head ;  which  scriptures  they  prosecute  one  by  one : 
Fir9t  amplifying  and  enlarging  upon  one  for  some  consider- 
able time,  till  they  have  spoi  ed  it;  and  then  that  being 
done,  they  pass  to  another,  which  in  its  turn  sutTers  accord- 
ingly. And  these  impertinent  and  unpremeditated  enlarge- 
ments they  look  upon  as  the  motions,  effects,  and  breathings 
qf  the  spirit,  and  therefore  much  beyond  those  carnal  ordi- 
nances 0/ sense  and  reason,  supported  by  industry  and  study ; 
and  this  they  call  a  saving  way  of  preaching,  as  it  must  be 
confessed  to  be  a  way  to  save  much  labour,  and  nothing 
ilse,  that  I  know  of.' 

The  Chancellor  Clarendon  made  South'his  domestic  chap- 
lain, in  consideration  of  an  oration  delivered  by  South  as 
public  orator  on  the  occasion  of  Clarendon  being  installed 
chancellor  of  the  university  of  Oxford.  In  1663  he  was 
made  a  prebendary  of  Westminster,  and  took  his  degree  of 
doctor  in  dtvinitv;  and  in  1670  he  was  made  a  canon  of 
Christ  Church,  Oxford. 

Charles  II.  having  appointed  Lawrence  Hyde,  son  of  the 
Chancellor  Clarendon,  and  afterwards  earl  of  Rochester,  as 
ambassador  extraordinary  to  conjB;ratulate  John  Sobieski  on 
being  elected  king  of  Poland,  the  ambassador  took  South 
with  him  as  his  chaplain.  South  had  been  his  tutor,  and 
Hyde  was  much  attached  to  him.  A  long  letter  from  South, 
doted  Danzig,  Dec.  16th,  1677,  to  Dr.  Edward  Pucocke, 
regius  professor  of  Hebrew  in  Oxford,  contains  his  remarks 
on  Poland:  it  is  printed  in  the  volume  of  his  posthumous 
works.  This  letter,  from  a  man  of  South*s  observation  and 
ability,  is  a  very  curious  and  valuable  historical  record. 
He  says  that  Sobieski  spoke  Latin  with  great  facility,  and 
was  acquainted  with  French,  Italian,  German,  and  Turk- 
ish, besides  his  own  language.  Altogether  the  doctor 
formed  a  high  opinion  of  Sobieski's  abilities.  South's  re- 
marks  on  the  ecclesiastical  state  and  constitution  of  Poland 
are  marked  by  his  usual  penetration  and  good  sense. 

Soon  after  his  return  from  Poland,  South  was  presented 
to  the  rectory  of  Islip  in  Oxfordshire  by  the  dean  and  chap- 
ter of  Westminster.  He  rebuilt  the  chancel  of  the  churcn, 
as  appears  from  a  Latin  inscription  over  the  entrance ;  and 
also  the  parsonage- house.  In  1681  he  preached  before 
Charles  II.,  being  then  one  of  his  majesty's  chaplains  in 
ordinary,  on  these  words,  *  The  lot  is  cast  into  the  lap,  but 
the  disposing  of  it  is  of  the  Lord.'  This  sermon,  which  is 
a  good  specimen  of  his  vehement  invective,  contains  the 
following  singular  passage,  which  is  not  much  in  favour  of 
the  doctor's  good  taste,  particularly  considering  the  occasion : 
— '  And  who  that  had  beheld  such  a  bankrupt  beggarly 
fellow  as  Cromwell,  first  entering  the  parliament-house 
with  a  threadbare  torn  cloak  and  greasy  hat  (perhaps  neither 
of  them  paid  for),  could  have  suspected  that  in  the  space  of 
so  few  years  he  should,  by  the  murder  of  one  king  and  the 
banishment  of  another,  ascend  the  throne.'  On  which  the 
king  fell  into  a  violent  fit  of  laughter,  and  turning  to  Lord 
Rodiester,  said,  *  Ods  fish,  your  chaplain  must  be  a  bishop, 
therefore  put  me  in  mind  of  him  at  the  next  death.'  But 
the  chaplain  did  not  preach  in  order  to  please  thoae  in 
puwer,  or  with  a  view  to  promotion  in  the  church.  He 
would  not  take  any  preferment  either  during  the  reign  of 
Cliarles  or  James,  or  after  the  revolution  of  1668,  though 
he  was  often  pressed  to  accept  the  highest  dignities  in  the 
church. 

He  strongly  disapproved  of  all  James's  measures  towards 
the  restoration  of  the  Roman  Catholic  religion,  being  a  most 
zealous  upholder  of  the  Protestant  church.  But  he  bad  also 
strong  opinions  of  the  duty  of  submission  to  his  lawful  prince ; 
and  accordingly,  when  the  archbishop  of  Canterbury  and 
the  bishops  who  signed  the  invitation  to  the  Prince  of 
Orange  to  come  over,  wanted  him  to  do  the  same,  he  replied 
that  *  His  religion  taught  hiro  to  bear  all  things ;  and  bow- 
over  it  should  please  God  that  he  should  sufier,  he  would, 
by  the  divine  assistance,  continue  to  abide  by  his  allegiance, 
and  use  no  other  weapons  but  his  prayers  and  tears  lor  the 
recovery  of  his  sovereign  from  the  wicked  and  unadvised 
councils  wherewith  he  was  entangled.'  On  the  abdication 
of  James  and  the  settlement  of  the  crown  on  the  Prince 
and  Princess  of  Orange,  South  at  first  made  some  oppo- 
sition, but  ultimately  he  acknowledged  the  new  govern- 
ment; yet  he  would  accept  nothing,  though  certain 
persons  then  in  power  offered  to  exert  themselves  in 
^is  behalf  on  the  vacating  of  several  of  the  sees  by  the 


bishops  who  refused  the  oath  of  allegiance  to  King  William 
and  Queen  Mary.  He  declared  '  that  notwithstanding  be 
himself  saw  nothing  that  was  contrary  to  the  laws  of  GA 
and  the  common  practice  of  all  nations  to  bubrait  to  priM« 
in  possession  of  the  throne,  yet  others  might  have  ihiMr 
reasons  for  a  contrary  opinion ;  and  he  blessed  God  thai  he 
was  neither  so  ambitious,  nor  in  want  of  preferment,  as  U*t 
the  sake  of  it  to  build  bis  rise  upon  the  ruins  of  any  one 
father  of  the  church  who,  for  piety,  good  morals,  and  stnci- 
ness  of  life,  which  everv  one  of  the  deprived  bishops  ^^tv 
famed  for,  might  be  said  not  to  have  left  their  equaL* 

South  did  not  like  the  Act  of  Toleration,  and  be  vigorously 
exerted  himself  with  the  commissioners  appointed  by  u«* 
king  in  1689  for  a  union  with  dissenting  Proteatanit,  tn 
behalf  of  the  Liturgy  and  forms  of  prayer,  and  entreitt*! 
them  to  part  with  none  of  its  ceremonies.    He  continued 
to  preach  against  dissent,  exposing  the  insufficiency  of  the 
dissenting  ministers,  and  pouring  forth  upon  them  bis  in- 
exhaustible sarcasm,  ridicule,  and  contempt     One  of  bu 
strongest  sermons    to    this    effect   was  preached  in    the 
Abbey  Church  of  Westminster  in  1692,  on  the  text,  *  Now 
there  are  diversities  of  gifts,  but  the  same  spirit*  ( 1  Cor,. 
xii.  4).    His  controversy  with  Dr.  Sherlock,  then  de&n  of 
St.  Paulas,  who  had  written  a  book  entitled  '  A  Vindication 
of  the  Holy  and  Ever-blessed  Trinity,'  was  carried  on  w.th 
great  power  of  argument,  and  infinite  wit  and  humour, 
more  indeed  than  suited  the  solemnity  of  the  subject.  South 
was  admitted  to  have  the  better  in  the  discussioD.     Tlic 
king  at  last  interposed  by  his  royal  authority,  by  directtuii« 
addressed  to  the  archbishops  and  bishops,  that  no  preacher 
should  in  his  sermon  or  lecture  deliver  any  other  docir  ne 
concerning  the  Trinity  than  what  was  contained  in  tv 
Huly  Scriptures,  and  was  agreeable  to  the  three  Creeds  an  i 
the  Thirty-nine  Articles  of  Relig^ion.    A  ballad,  which  11  u 
much  circulated  at  the  time,  beginning 

*  A  dMO  and  prebcndaiy 
Had  oaee  a  mm  vafary.*  lee.. 


turned  the  two  combatants  into  ridicule,  together  with  Ik. 
Burnet,  master  of  the  Charter- House,  who,  about  the  saiLe 
time,  published  his  *  Archssologia.' 

South  lived  till  the  8th  of  July,  1716.  He  was  bur.t  i 
in  Westminster  Abbey  near  the  grave  of  his  old  mas'^r 
Busby.  Neither  children  nor  wife  are  mentioned  by  b» 
biographers.  By  his  will  he  disposed  of  a  good  deal  of  h*^ 
property  for  charitable  purposes,  having  all  through  1  f: 
been  a  roost  generous  giver.  The  residue,  after  the  legar  ^ 
and  charities  were  satisfied,  he  gave  to  his  executrix  Mr> 
Margaret  Hammond,  his  housekeeper,  who  had  lived  w.  h 
him  above  five  and  thirty  vears.  There  is  a  Life  of  Sou:*, 
in  a  volume  of  his  'Posthumous  Works,*  London,  17'*. 
which  is  the  authority  for  what  has  been  stated.  T>-  ^ 
volume  also  contains  three  of  his  sermons,  his  wilU  anrl  b  « 
Latin  poems  and  orations  delivered  in  his  capacity  of  pub  - 
orator  in  the  University  of  Oxford. 

Though  South  is  only  known  by  his  sermons,  he  rau^t  h^ 
viewed  both  as  a  political  and  a  theological  writer.  H^ 
defended  by  argument,  and  by  his  example  he  enforo- ', 
passive  obedience  and  the  divine  right  of  kinn.  He  •^tr< 
that  the  *  absolute  subjection*  which  men  yield  to  pnon-^ 
comes  from  *a  secret  work  of  the  divine  power.'  He  b<^ 
lieved  the  Church  of  England  to  be  perfect,  and  the  exprt^s 
image  of  the  primitive  ordinances.  Many  of  his  senn.  m 
are  directed  against  the  Puritans.  '  He  dwelt  with  dehszh: 
on  their  meagre  mortified  faces,  their  droneing  and  snoiu'trt: 
whine,  their  sanctimonious  hypocritical  demeanor:  but  .n 
the  midst  of  his  pleasantry,  he  shot  some  shafU  dipped  ic 
the  bitterest  eall,  and  pointed  by  the  most  inveterate  hat  re  i. 
With  a  proud  ronsciousnobS  of  superior  learning,  and  piT> 
haps  a  Pharisaical  conceit  of  superior  integrity,  with  Vv 
keenest  sarcasm  and  the  most  undisguised  contempt,  he 
held  up  to  the  detestation  of  mankind  these  impudent  pf<»- 
tenders  to  the  gift  of  the  Spirit '  According  as  a  mans  aff.  . 
tions  are  disposed,  he  will  view  South  as  a  furious  btr^t,  - 
as  an  uncompromising  defender  of  the  state  and  thechuiv.- 
as  established. 

As  a  writer  he  is  conspicuous  for  sound  practieal  go^*: 
sense,  for  a  deep  insight  into  human  character,  for  liveliii<^« 
of  imagination,  and  exuberant  mvention,  and  wit  u  .: 
knew  not  always  the  limiu  of  propriety.  In  pec^pK .. 
ity,  copiousness,  and  ibroe  of  expreuion  he  is  almost  m  ri- 
valled among  English  writers;  and  these  great  lual.  « 
fully  compensate  for  the  *  forced  conceiu,  unnatural  mrti- 
phors,  absurd  similes,  and  turgtd  and  vcrboae  languj^- 
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the  Marshalsea ;  and  the  houses  of  several  prelates,  nobles, 
or  abbots.  Near  it  were  the  villages  of  Rotherhithe  or  Red- 
riffe;  Bermondsey,  with  its  Cluniao  priory  (afterwards  an 
abbey) ;  and  Walworth ;  and  the  market-town  of  Lambeth, 
the  residence  of  the  primate,  and  in  the  parish  of  which,  at 
Kennington,  was  a  royal  palace. 

In  A.D.  13d  I  the  insuri^nt  populace,  under  Wat  Tyler, 
took  possession  of  South wark,  broke  open  the  prisons  and 
released  the  prisoners,  and  destroyed  the  '  stews'  or  brothels 
on  Bankside,  which  were  farmed  of  the  city.    They  then, 
by  threats  of  burninti^  Southwark,  obliged  the  lord  mayor  of 
London  to  admit  them  into  the  city,  where  they  committed 
great  excesses.    In  Cade's  insurrection  (aj>.  1450),  South- 
wark was  again  occupied  by  the  rebels,  who,  by  intimidation, 
forced  their  way  into  the  city.  Twenty  years  afterwards  (a.d. 
1471),  Southwark  was  seised  by  the  Bastard  of  Fauconbridge.  I 
He  attempted  to  storm  the  bridge,  but  was  repulsed  with  I 
great  slaughter.    In  a.d.  1554  Southwark  was  occupied  by  ' 
Sir  Thomas  Wyatt,  who  was  joined  bv  the  townsmen;  but 
he  could  not  gain  admission  into  London.    It  appean  from 
these  events  tnat  Southwark  was  destitute  of  fortifications. 

In  the  time  of  Elizabeth,  Southwark  appears  to  have  con- 
sisted of  a  line  of  street  extending  from  the  bridge  nearly 
to  where  is  now  the  King's  Bench,  formerly  called  Long 
Southwark ;  Kent  Street,  then  the  high  road  to  Dover,  and 
of  which  only  the  part  near  St.  George's  Church  was  lined 
with  houses ;  a  line  of  street,  including  Tooley  (i.e.  St. 
Olave'a)  Street,  extending  from  the  bridge  foot  to  Rother- 
hithe Church ;  another  line  of  street,  running  westward  by 
Bankside  to  where  the  Blackfriars  Road  now  stands ;  and 
Bermondsey  Street,  branching  oflf  from  Tooley  Street  to 
Bermondsey  church.  Except  near  St.  Mary  Overy's  (now 
St.  Saviour's)  Church,  there  were  scarcely  any  back  or  cross 
streets.  Near  Bankside  were  the  bishop  of  Winchester's 
palace,  the  Globe  theatre,  the  *  stews,'  before  spoken  of 
(which  were  however  suppressed  at  the  Reformation),  and 
two  bear-itardenH  for  baiting  bulls  and  bears.  The  villages 
of  Lambeth,  Kennington,  Newington,  and  Walworth  were 
then  separated  by  open  fields. 

In  the  civil  war  of  Charles  I.,  Southwark  was  included 
within  the  circuit  of  the  fortifications  erected  by  order  of 
parliament  Towards  the  close  of  the  seventeenth  century 
it  had  considerably  extended.  The  houses  on  the  east  side 
of  Blackman  Street  extended  to  Newington  and  Walworth, 
which  were  thus  united  to  the  metropolis ;  but  St.  Creorge's 
Fields,  on  the  opposite  aide,  still  remained  open.  Back 
streets  had  been  formed  on  each  side  of  the  Hign  Street  as 
far  as  St.  George's  Church.  In  the  early  part  of  the  follow- 
ing century  the  buildings  extended  along  the  river  bank  to 
Lambeth;  and  Rotherhithe  Street  was  continued  to  and 
even  beyond  Cuckold's  Pbint,  where  the  river  bends  to 
the  southward.  Later  still,  the  opening  of  Blackfriars 
Bridge  led  to  the  formation  of  Great  Surrey  Street ;  and 
towards  the  close  of  the  century  St.  George's  Fields  were 
enclosed  and  laid  out  in  new  streets.  Since  the  commence- 
ment of  the  present  century,  Lambeth  Marsh,  which  for- 
merly separated  Southwark  from  Lambeth,  has  been  covered 
with  new  streets  and  buildings;  and  in  every  direction 
Southwark  has  spread,  till  it  has  united  with  the  surrounding 
villages,  from  Greenwich  to  Battersea,  and  combined  them 
into  one  large  town,  forming  the  southern  division  of  the 
metropolis,  and  having  a  population  of  300,000,  of  which 
town  Southwark  may  be  regarded  as  the  nucleus. 

Since  its  annexation  to  the  city,  its  ecclesiastical  divisions 
have  become  more  numerous.  The  two  parishes  of  St. 
Mary  and  St.  Margaret  have  indeed  been  united  into  one, 
of  which  the  fine  old  priory  church  of  Sl  Mary  Overie, 
better  known  as  St.  Saviour's,  is  the  parish  church ;  but 
the  parish  of  Christ  Church  has  been  formed  from  this  united 
one  of  St.  Saviour;  and  within  the  last  year  or  two,  a  new 
district  church,  St  Peter's,  in  Park  Street  Bankside,  in 
the  same  parish  (St  Savionr's),  has  been  completed.  St 
John's,  Horslydown,  has  been  formed  out  of  St  Olave'a, 
and  St.  Thomas's  Hospital  church  has  become  parochial. 
That  part  of  St  Saviour's  parish  of  which  Christ  Church 
parish  was  formed,  appears  not  to  have  been  included  in  the 
grant  to  the  city  of  London,  which  probably  comprehended 
only  the  king's  manor  of  Southwark,  from  which  that  of 
Christ  Church  (antiently  the  manor  of  Paris  Garden)  was 
distinct.  Another  portion  of  St  Saviour's  parish,  *  the  Clink 
Liberty,*  belongs  to  the  bishop  of  Winchester,  who  appoints 
a  steward  and  bailiff,  and  appears  never  to  have  been  granted 
to  the  city. 


The  grant  of  Edward  III.  appean  only  to  hu^  eonwyed 
to  the  city  the  lordship  of  the  manor :  this  jurisdietion  was 
augmented  bv  new  privileges  in  subsequent  reigns ;  %nd  in 
the  reign  of  Edward  VU  Southwark  was  by  letters  patent 
incorporated  with  the  city,  and  constituted  the  ward  of 
Bridge  Without  Certain  lands  were  excepted  from  ibis 
arrangement,  as  Southwark  Mansion  and  Park,  belonging 
to  the  king.  The  ward  appean  never  to  have  been  repre- 
sented in  the  O>mmon  Council,  nor  do  tbe  inhabitants  now 
elect  their  alderman.  The  senior  alderman  of  Londeu  is 
always  alderman  of  this  ward,  and  on  his  death  tbe  next  m 
seniority  succeeds.  He  has  no  ward  duties  to  perform.  la 
the  article  London  [vol.  xiv.,  p.  117]  this  is  said,  but  not 
accurately,  to  be  the  case  with  the  alderman  of  Bridge' 
Ward.  There  is  a  Bridge  Ward  Within,  which  is  properiy 
a  part  of  the  city ;  and  Bridge  Ward  Without  which  eooi- 
prebends  Southwark.  The  alderman  of  Bridge  Watd 
Within  has  the  same  duties  as  anv  other  alderman.  Tbe 
city  of  London  appoints  a  high-bailiff  and  steward  for  South* 
wark,  but  tbe  county  magistrates  for  Surrey  exercise  juris- 
diction in  several  matten :  it  is  also  in  the  district  of  ibe 
metropolitan  police. 

Southwark  is  a  parliamentary  borough,  and  has  sent  two 
representatives  to  parliament  uninterruptedly  fh>m  13  Ed- 
ward I.  It  is  by  Londonen  colloquially  termed  *  Tbe 
Borough.'  By  the  Boundary  Act,  the  (;link  Liberty,  and  il.e 

Earishes  of  Christ  Church,  Bermondsey,  and  Rocherbiib^, 
ave  been  added  to  it  for  parliamentary  purpoeee.  Tli« 
number  of  votera  on  the  register  in  1836-6  was  5388 ;  in 
1839-40,  5047,  vix.  4096  ten-pound  householders,  aad  951 
scot  and  lot  voten. 

The  borough  as  thus  enlarged  comprehends  an  important 
manufacturing  and  commercial  district  Along  the  wateraide 
there  are  numerous  wharfs,  and  various  establiahmenu 
which  are  necessary  for  the  construction,  equipage,  aiid 
freight  of  vessels.  A  considerable  hat-manufacture  a 
carried  on  in  St.  Saviour's  pariah  and  in  Bermondsey,  to 
which  latter  there  are  a  number  of  tannere  and  cvrrierv. 
Southwark  is  the  chief  place  of  business  of  those  connected 
with  the  hop*trade ;  the  largest  porter  brewery  in  London, 
and  indeed  in  the  world  (Messrs.  Barclay  and  Ca'a),  and  a 
very  extensive  vinegar-yard  (Blesan.  Potts'),  are  included 
within  it 

(Stow's  London;  Manning's  Surrey;  Parliameniary 
Rmert;  &e.> 

SOUTHWELL.    [Nottinor  am  shirk  ] 

SOUTHWELU  ROBERT,  descended  from  an  antirnt 
family  in  Norfolk,  was  born  in  1560.     He  was  educated  oa 
the  Continent,  and  in  1578  entered  the  Society  of  Jeauit* 
at  Rome.    In  1585  he  was  appointed  prefect  of  the  Eng- 
lish  Jesuits'  College  in  that  city,  and  was  soon  afterwards 
sent  to  England  as  a  missionary.    He  resided  chiefly  with 
Anne,  countess  of  Arundel,  who  was  imprisoned  in   tl<e 
Tower  of  London,  and  died  there.    Southwell  was  appre> 
bended  in  July,  1592,  and  was  strictly  examined  by  Quern 
Elisabeth*s  agents  as  to  a  supposed  plot  against  the  queen's 
government    No  disclosures  could  be  obtained  from  bim, 
and  he  was  committed  to  the  Tower,  where,  in  the  ooane 
of  three  vears,  he  was  ten  times  subjected  to  tbe  torture. 
At  length  he  admitted  that  he  was  a  Jesuit,  and  that  he 
came  to  England  for  the  purpose  of  making  proeelytea  to 
the  Roman  Catholic  faith.     By  an  act  passed  in  1585  {IZ 
Elix.,  c.  2)  an  Englishman  who  was  a  Jesuit  and  refused  to 
take  the  oath  of  supremacy  was  declared  to  be  guilrv  of 
treason.   It  was  probably  under  this  act  that,  on  the  iOth  of 
Februarv,  1595,  he  was  brought  to  trial  in  the  Court  of 
King's  Bench.    Our  authorities  however  do  not  state  «  hat 
was  the  precise  charge  against  him,  but  he  was  found  guilty, 
was  condemned  to  death,  and  on  the  following  day  was  exe- 
cuted at  Tyburn.  His  demeanour  was  firm,  he  declared  that 
he  was  proud  to  profess  himself  a  Jesuit,  and  thanked  God 
that  he  bad  been  called  upon  to  suffer  martyrdom.    In  the 
'Gentleman's  Magaxine,'  vol.  67,  there  is  a  notice  of  hts 
life,  with  a  copious  list  of  his  works.    His  writings,  which 
are  both  in  prose  and  verse,  were  once  very  popular  amen; 
the  Roman  Catholics.    He  writes  rather  elegant  Engltth 
for  the  age  in  which  he  lived,  but  the  matter  will  banLy 
repay  the  trouble  of  perusal,  at  least  to  Proteatanta. 

SouthwelFs  principal  works  are  the  following : — *  A  Ceo- 
solation  to  Catholics  inoprisoned  on  account  of  Religioo,' 
and  a  *  Supplication  to  Queen  Elisabeth,'  London,  1593; 
*  St.  Peter's  Complaint;  with  other  Poems,'  1593;  ^Maoniv; 
or  Certain  excellent  Poems  and  Spirituall  HyBaJ^*  I59i, 
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7Tiie  marlLS  hy  ^Hicli  the  possession  of  Hie  sovereign 
power  mav  be  disiingutshed  are  mainly  (woi  the  one  posi- 
tiye  and  the  other  negative ;  viz. : 

1.  A  habii  of  obedience  to  sonie  determinitte  person  or 
persons,  by  the  community  whicb  he  ot  they  affect  to 

govern.  >•  a 

2.  The  absence  of  a  babid  of  obedience,  on  the  part  of 
tbe  same  person  or  persons,  to  any  person  or  govern- 
ment. ,  . 

Whenever  these  two  marls'  meet  in  any  person  or  body 
of  persons,  such  person  or  bodjr  possesses  the  sovereign 
power ;  on  the  other  hand,  if  either  of  the  two  marks  be 
wanting,  the  person  or  body  is  hot  sovereiert.  For  example, 
the  locfiil  government  of  Jamaica  or  Sydney,  being  in  ihe 
habit  of  obeying  the  English  parliament,  is  not  a  sovereign 
or  supreme  government;  whereas  the  government  of  Tus- 
cany, or  the  States  of  the  Church,  although  it  may  occa- 
sionatly  defer  (o  the  wishes  of  Austria,  is  not  in  a  habit  of 
obedience  to  that  or  any  other  state,  and  therefore  is  a  sove- 
reign government  Again,  a  body  of  persons  calling  them- 
selves a  government,  but  unable  through  their  ^6akness  to 
secure  the  habitual  obedience  of  the  peopl6,  are  not  sovef- 
reign,  and  would  riot  be  recognised  as  a  sovereigti  govern- 
ment by  foreign  states. 

Inasmuch  as  it  is  impossible  to  fix  ihe  precise  moment 
at  which  a  habit  of  obedience  to  a  foreign  government 
ceases,  it  is  difficuli  for  foreign  states  to  determine  when 
they  will  recognise  the  sovereignty  of  a  territory^  once  de- 
pendent, which  has  achievect  its  independence. 

The  sovereign  powers  include  all  the  powers  which  can 
be  exercised  by  a  government.  They  include  the  legisla- 
tive power,  the  executive  power,  the  power  of  making 
^rivilpgia  (L/lw;  Legislation],  the  power  of  declaring 
peace  and  war,  the  power  of  concluding  treaties  with  foreign 
btat  s,  and  the  power  of  instituting  inc^uiries. 

The  sovereign  power  is  unlimilea  by  any  legal  check  or 
control.  The  securities  fo|r  its  benencial  exercise  are  de- 
rived exclusively  from  ihe  balance  of  interests  and  ihe  in- 
fluence of  publio  opinion. 

Sovereign  or  supreme  governments  are  divided  into  Mo- 
^ARCHiRs  and  Repubi^i^s;  and  ftsPUBLica  are  divided 
iutp  Aristocracies  and  Democracies. 

It  iH  commonly,  but  erroneously,  tnoiiglit  ihat  ihe  sove- 
reignty resides  in  every  person  who  pelars  the  name  of 
king;  in  other  words«  that  every  king  is  a  monarch.  Ac- 
cordingly those  kingdoms  in  which  the  king  is  not  strictly 
a  monarch  are  called Mimited  monarchies;'  and  the  king  is 
supposed  to  be  a  sovereign  whose  power  is  checked  or  con- 
i rolled  by  certain  popular  bodies ;  whereas,  in  truth,  the 
sovereignty  is  divided  between  the  king  and  the  popular 
body,  and  the  former  does  noi  possess  the  entire  sovereignty. 
This  subject  is  further  explained  in  MoNAitckY  and 
Royalty. 

A  sovereign  government  may  cease  to  exist  as  such  oy 
becoming  u  subordinate  government  (as  was,  for  example, 
the  case  with  the  covernments  of  the  islands  of  the  ii£gean, 
conquered  by  Athens,  and  the  governments  of  the  st&te^ 
winch  became  Roman  provinces),  or  by  its  dissolution,  in 
consequence  of  a  successful  rebellion  of  its  own  subjects,  or 
any  other  cau^e. 

The  subject  of  sovereignty  will  hp  found  fcest  explained 
in  Mr.  Au>tin*9  *  Province  of  .furi^pritdehce  determined.' 
The  received  doctrines  upon  the  subject  will  likewise  be 
found  in  the  treatises  on  international  law.  The  Lfviatlian 
of  Hobbes  contains  a  very  correct  view  of  the  nature  of  sove- 
reignty, which  has  been  often  misunddrslood  and  misrepre* 
sealed  by  laier  writers. 
^      SO\t.THlSTLE.    [SoNCHus.1 

SOWING  Af^B  SOWING-MACHIJ^ES.  Tlie  sow- 
ins;  of  the  seed  has  always  been  looked  upon  as  one  of  the 
uio»t  important  operations  of  hu>bandry.  Much  of  the 
suoce<is  of  the  future  crops  depends  on  the  time  and  the 
mode  in  which  the  seed  is  committed  to  the  earth.  After 
the  land  has  been  well  prepared  by  judicious  tilhige  and 
manuring,  many  accidents  and  circumstances  may  disappoint 
the  hope  of  the  farmer,  and  ih^  crop  may  be  scanty  or  fail 
altogether.  The  weather  and  the  seasons  are  not  under  his 
control,  and  he  must  submit  to  the  dispensations  of  Provi- 
dence with  pious  resignation ;  but  much  also  depends  on  his 
own  jud<;mont  and  skilL  If  he  selects  the  best  seeds, 
chooses  the  proper  season  for  sowing  them,  and  has  them 
cartfuUy  d^ributed  and  properly  covered  with  earth,  as 
^'^ir  Uuture  requires  for  the  most  perfect  germination,  and 


(bus  also  protects  th&m  from  theToraoityof  birdtor  inseet«« 
be  will  have  a  much  greater  prospect  of  sttceess,  oodar  %\\ 
circumstances,  than  if  he  were  careless  or  neghg^nt. 

The  most  common  mode  of  sowing  the  seed  is  by  Natter- 
ing it  as  evenly  as  possible  over  the  ploughed  surfaeei,  a*  it 
lies  in  ridges  from  the  plough.  The  harrows  follow,  ai.  1 
crumbling  down  the  ridges,  cover  the  aeed  which  bat  ^Un 
in  the  hollows  between  them.  It  requires  an  expenefVM.«d 
sower  to  scatter  the  exact  (quantity  over  a  eiven  surlac^^, 
without  crowding  the  seed  m  one  spot,  and  allowing  i.'*> 
great  intervals  in  another.  Hence  the  farmer  who  dec*  n^^t 
himself  sow  the  seed,  invariably  chooses  the  mostexpeneoe*.  i 
and  skilful  labourer  to  perform  this  work.  Notwilbstandmi; 
every  care  and  attention  on  the  part  of  the  farmer  or  iiia*Ur. 
the  labourer  will  often  relax  and  become  careless,  and  iLr 
result  appears  only  when  it  is  too  late  to  remedv  iu  Ti^.s 
has  given  rise  to  the  various  aitempts  which  nave  b««;b 
made  to  invent  machines  for  sowing  the  seed.  su«U  a- 
should  insure  perfect  regularity.  Of  some  of  tkese  we  w»  i 
now  give  a  short  accounL 

One  of  the  simplest  of  these  maebioet  consiste«i 
in  a  hollow  cylinder,  with  one  or  more  rows  of  boles  in  a 
line   parallel  to  the  axis.    These  holes  can  be  stopped   i  n 

{)ari  if  required.  The  seed  is  put  into  the  cylinder,  ibo 
ength  of  which  is  equal  to  the  width  of  the  land,  or  stuc  u. 
which  it  is  desired  to  sow  at  a  time.  By  shaking  this  vh  i,«'n 
held  horizontally  and  at  right  angles  to  the  path  of  tht* 
sower,  the  seed  is  scattered  with  considerable  regular  113  : 
one  inconvenience  of  this  instrument  is  that  it  require^  to 
be  filled  frequently,  and  that  much  still  depends  on  theaiieit- 
lion  of  the  operator.  Accordingly  it  was  very  soon  laid  by. 
The  idea  however  was  followed  np  and  improved  up4m  \u 
the  sowing 'barrow,  an  instrument  still  extensively  iMti  :  r 
sowing  grass-seeds.  It  consists  of  a  wooden  troif}(h  plar-.  i 
on  the  frame  of  a  light  wheelbarrow.  An  iron  spindle,  fur- 
nished with  circular  brushes  at  regular  intervaU,  runs  t  • 
whole  length  of  the  trougn,  and  is  turned  by  nean»  .^/ 
simple  machinery  connected  with  the  wheel.  Oppt>f  v.- 
eacn  brush  is  a  brass  plate,  with  holes  of  different  Sl7e^ 
which  can  be  partly  closed  by  means  of  a  circular  t»it  i-. 
According  to  the  size  of  the  seed  to  be  sown  and  the  f|«..ti.- 
tity  to  be  scattered,  the  holes  are  opened  or  shut.  Tin* 
is  put  into  the  trough,  which  has  a  cover  or  lid;  ainl  t 
merely  wheelingitbe  barrow  in  a  straight  line,  a  brei'l.;. 
sown  equal  to  the  length  ol  the  trough,  n>ually  \I  <>r  : 
feet  But  this  machine  cannot  convenienily  be  u»e>l 
wiody  weather,  which  disperses  the  seeds  irregularis  ;  .» 
it  IS  very  little  superior  to  sowing  by  tlie  hand,  e\rep;  f;i 
case  of  small  seeds,  which  cannot  so  well  be  bpreed  ev^.. 
by  the  hand. 

The  drill  husbandry  has  suggested  other  more  co:i«r 
cated  machines,  of  which  some  account  will  be  found  m 
article  t)aibL.    The  principle  of  these  is  to  deliver  the 
by  means  of  funnels,  each  eorresponding  to  a  small  lut. 
made  b}'  a  coulter  placed  immediately  before  the  rutir- 
and  some  of  these  machines  perform  the  woik  very  ir^ 
larly  and  satisfactorily.    As  the  inequalities  of  ibe  ftu 
require  that  the  coulters  should  move  up  or  down,  lo  »  . 
for  these  inequalities,  the  seed  cannot  be  acearately  d 
sited  at  a  given  depth ;  and  some  improvement  m  ibe  rn     t 
of  drilling  is  yet  desirable,  and  has  in  t»ome  measure  it>*  1 
effected.    The  patent  lever-drill  in  common  u:^  is  ver,)  jtu 
perfect  in  its  work,  and  the  remedy  lies  in  the  greater  atim- 
tion  to  the  preparation  of  the  surface.  When  this  is  effwtt-., 
the  levers  may  be  set  aside,  and  a  much  simpler  dnli,  su>  ii 
as  was  Uiied  at  first,  may  replace  it.    The  object  is  10  msKi? 
furrows  of  equal  depth  in  which  to  deposit  the  seed,  and  i«> 
cover  this  uniformly.    The  land  must  Consequently  be  ni>jro 
carefully  prepared  by  repeated  harrowing  and  rolhng.  t .. 
the  surface  rei>embles  the  seed-beds  in  a  garden.    A  >itn|<  ? 
drill,  which  makes  equidistant  furrows  at  a  given"^  dcr> 
in  which  the  seed  drops  regularly,  will   then  do   be  icr 
work  than  a  more  complicated  machine ;  but  if  siiU  grej:<  - 
accuracy  and  perfection  are  desired,  the  dibble  must  be  t.a  1 
recourse  to.    No  one  will  deny  that  seed  deposited  bv  roea'.» 
of  a  dibble  is  distributed  more  equally  and  covered  with  x 
more  equal  depth  0^  soil  than  by  any  other  means^  ^nd  iij4i 
there  is  a  great  economy  of  seed  in  this  mode  of  sowing . 
but  the  slowness  of  the  operation,  and  the  number  of  baad> 
it  would  re(|uire  to  dibble  all  the  seed  on  a  large  farm,  bre 

Csvented  its   being  very  gpneniUy  adopted.     [Arabli 
NO.]  Many  attemots  have  been  made  to  invent  iucbintf» 
to  imitate  the  work  done  by  hand  in  dibbling,  and  hitheitu 
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dibble  U  not  ufled;  and  the  seed  is  dropped  into  tbe  dibble- 
hole  or  tbe  ftinow  when  the  quadrant  it  pushed  back  in 
its  place.  A  rake  and  roller  are  attached  to  the  implement 
to  complete  the  operation. 

This  may  give  some  idea  of  this  nev  machine,  and  if  it 
answer  the  expectations  of  the  inventor,  it  will  cause  a 
mat  saving  in  the  seed  and  labour  of  sowing,  while  it  will 
deposit  the  seed  much  more  regularly,  and  at  .an  equal 
depth. 

The  stimulus  which  has  been  |i;iven  to  improvements  in 
the  implements  and  operations  of  husbandry  by  the  estab- 
lishment of  the  Royal  Agricultural  Society  of  England, 
will  ereatlv  increase  the  number  of  useful  inventions  by 
which  all  tne  common  operations  will  be  simplified,  and  the 
labour  of  the  hands  will  be  performed  by  machinery,  where- 
ever  there  is  a  deficiency  oi  labourers  or  a  great  demand  for 
them  in  more  profitable  mechanical  employments,  and 
where  machinery,  which  works  automatically  aud  with  cer- 
tainly, becomes  superior  to  manual  dexterity. 

SOY.    [SoJA.] 

SOYA,  or  SOW  A,  an  umbelliferous  plant  cultivated  in 
India.  It  is  the  Anethum  Sowi  of  Roxburgh,  of  which  the  aro- 
matic seed  is  much  used  by  the  natives  in  cookery,  as  well 
as  for  medicinal  purposes ;  tne  green  parts  also  are  cut  down, 
and  sold  in  the  baxars,  as  the  plant  is  used  as  a  vegetable 
both  by  Mussulmans  and  Hindus.  Tlie  seeds  are  the  skubit 
of  Avicenna,  which  is  usually  translated  Anethum  ;  by  the 
Arabs  it  seems  to  have  been  considered  the  Anethum 
( jvifOov)  of  Dioscorides. 

SOYMI'DA,  a  genus  of  plants  of  the  natural  family  of 
Meliaceee,  named  by  Adr.  Jussieu  from  the  Telinga  name 
of  the  tree,  which  was  referred  to  Swietenia,  and  called  S, 
febri/uga  by  Dr.  Roxburgh.  This  is  a  large  forest-tree,  a 
native  of  the  mountainous  fiarts  of  the  Rajahmundry  Cir- 
cars,  and  likewise  of  the  jungly  parts  in  general  of  the 
central  parts  of  India.  Tbe  genus  is  characterised  by  calyx 
5*leaved,  imbricate.  Petals  5,  shortly  clawed.  Stamen 
tube  cup- shaped;  10-lobed,  each  lobe  bi-dentate  at  the 
apex.  Anthers  10,  included  within  the  tube  and  lodged 
between  the  teeth  of  the  lobes.  Ovary  5-celled,  seated  on 
a  broad  disk.  Ovules  numerous,  pendulous  from  the  centre 
of  the  cells.  Style  short,  stigma  peltate,  5-comered.  Cap- 
sule woody,  S-celled,  5-valved.  Seeds  winged.  The  only 
species  known  attains  a  height  of  80  feet,  with  abruptly 
pinnate  leaves.  Tbe  inflorescence  a  large  diffuse  and  ter- 
minal panicle. 

This  tree,  which  is  called  rohuna  in  Hindustan,  is  par- 
ticularly noted  on  account  of  its  bark.  This  is  of  a  dull 
red  colour,  of  a  fibrous  nature,  and  astringent,  and  has 
been  much  employed  in  India  for  the  cure  of  inter- 
mittent fevers.  It  was  first  introduced  to  public  notice  by 
Dr.  Roxburgh  in  India,  and  by  Dr.  Duncan  in  this  country, 
and  is  no  doubt  suited  to  the  milder  class  of  agues,  but  pro- 
bably is  not  to  be  depended  on  in  the  more  severe  affections 
of  this  nature. 

SOYUTI,  a  philosopher,  called  by  Wustenfeld  ('Ges- 
chichte  der  Arabischen  Aerzte  und  Naturforscher,'  8vo., 
Gottingen,  1840,  p.  156)  Abul-Fadbl  Abd  el-Rahman  Ben 
Abu  3ekr  Ben  Mohammed  Jelal  ed-Din  el-Soy uti,  or 
Osyuti,  was  born  on  tbe  Ist  of  Rajeb,  a.b.  849  (2  October, 
A  D.  1445)  at  Cairo.  He  received  a  good  education,  so  that 
in  his  fifteenth  year  he  entered  the  academy,  where  he 
heard  the  most  distinguished  teachers,  and  at  the  same 
time  began  to  give  instruction  himself  in  some  departments. 
He  was  most  deeplv  versed  in  the  exposition  of  the  Koran, 
the  criticism  of  tradition?,  jurisprudence,  and  the  syntax  of 
the  Arabic  grammar.  His  studies  embraced  almost  all  the 
sciences ;  but  he  himself  confesses  that  his  knowledge  of 
medicine  was  very  slight  and  &up.erficial,  and  to  attempt  to 
solve  a  mathematical  problem  seemed  to  him  as  if  he  were 
obliged  to  carry  a  mountain :  notwithstanding  this,  he  com- 
posed some  works  on  medical  subjects.  He  was  so  volumi- 
nous a  writer,  that  the  number  of  his  writings  is  said  to  have 
amounted  to  560 ;  of  these  however  some  are  said  to  have 
consisted  of  a  single  sheet,  many  were  nothing  more  than  a 
pamphlet,  and  others  were  only  extracts  and  compilations 
from  larger  works.  His  extensive  learning  is  duly  acknow- 
ledged by  his  contemporaries,  but  at  the  same  time  he  is 
justly  reproached  for  being  too  much  taken  up  with  himself, 
and  thinking  himself  eaually  raised  above  the  scholars  of  his 

wn  time  and  his  predecessors.    Although  on  this  account 

e  had  few  friends,  he  succeeded  in  being  appointed  profes- 

9t  al  the  Acidemia  Sbeichunia,  a.h.  872  (a.o.  1467),  as 


his  father  had  been  before  him ;  and  besides  other  appoiaU 
ments,  he  afterwards  received  also  the  professorship  mx  the 
Academia  Bibarsia.*  However,  he  was  deprived  of  the 
latter  appointment  a.h.  906  (a.d.  1500),  and  when  it  »«« 
offered  him  again,  a.h.  909  (a.d.  1503),  be  refused  it.  lie 
died  on  the  18th  Jomadal.,  a.h.911  (l7thSept..  ajx  1$05;. 
The  following  list  of  such  of  his  works  as  relate  to  medictoe. 
or  have  been  published,  is  given  by  W listen feld :  1,  'Codex 
Animalium,*  an  extract  out  of  Demih*s  Historia  Atuma- 
Hum,  with  a  sketch  of  the  medical  uses  to  be  obtained  Crom 
animals,  and  an  appendix ;  printed  in  Latin,  with  the  w.U 
De  Proprietatilna  et  Virtutibui  Medidi  Animaliumu  cd. 
Abraham  Ecohellensis,  Paris,  1647;  and  again*  with  re- 
marks by  John  Eliot,  London,  1649,  or  Ley  den,  1699 ;  a 
'  Inscriptio  Codicis  de  Nominibus  Animalium,'  a  cootuiu«- 
tion  of  the  former;  3,  *Tractatus  de  Febre  ejusque  Spec^ 
bus;'  4,  *RevelatioNubisde  Praestantia  Febris;  5,  'liar* 
tus  Mundus  de  Puritate  &  Menstruis;*  6,  'Via  Plana  vt 
Locus  Adaeouationis  Irriguus,  de  Dictis,  Factisque  Mo- 
hammedisadMedicinamSpectantibus;'  7,  *  liber  Clasaium 
Virorum  qui  Korani  et  Traditionum  Cognitione  excelluc- 
runt,  Auctore  Abu  Abdalla  Dahabio,  in  Epitomen  cuei^it 
et  continuavit  Anonymus,  e  Cod.  Goth.,'  ed.  H.F.Wustvu- 
ibid,  Gottingae,  1833  ;*  the  Anonymoui  author  is  Soyuti ;  &, 
'Conversatio  Pulchra  de  Historia  Misrae  et  Cahirme ;  Fra^- 
menta  quaedam  Auctore  Gelal-eddino  Sojutheosi  e  CmJ. 
Upsal.  excerp.  Car.  Joh.  Tornberg,'  Upsaliae,  18;M  ;  !». 
*  Sojutii  Liber  de  Interpretibus  Korani,'  ed.  Alb.  Heunftiu:,:^. 
Lugdun.  Batav.,  1839.  Wustenfeld  considers  that  tic 
work  translated  by  Reynolds,  with  the  title  'History  of  tr.*- 
Temple  of  Jerusalem,'  by  Jal^l  Addin  alSiuti,  Lond..  1  ^  v. 
8vo.,  is  not  to  be  attributed  to  the  subject  of  the  present  article 

SOZO'MENUS,  HERMIAS.  called,  bvsome,of  Salani:* 
in  Cyprus,  otherwise  named  Salamanes  Hermias  Sozume- 
nus,  or  Hermias,  son  of  Soxomenus,  a  church  historian  >.r 
the  fifth  century,  was  born  in  Palestine,  probably  at  Gaxi. 
He  was  educated  in  a  monastery,  and,  after  studying  law  a: 
Berytus,  went  to  Constantinople,  where  he  practised  as  a' 
advocate,  and  also  wrote  in  Greek  his 'Church  Histori.' 
which  consists  of  9  books,  bikI  embraces  a  period  of  11  r 
years,  from  323  to  439  a.d.  He  is  superior  to  his  eootem- 
porary  Socrates  in  his  style,  which  is  modelled  upon  that  vf 
jCenophon ;  but  in  other  respects  there  is  such  a  close  re- 
semblance between  the  works,  that  Sozomen,  who  was  tbe 
younger  of  the  two,  is  supposed  to  have  seen  the  work  .<f 
Socrates,  and  to  have  used  it  without  acknowledgment.  H« 
sometimes  mentions  facts  that  are  not  in  Socrates,  but 
these  are  generally  of  little  importance,  and  relate  chie:!» 
to  the  hermits  and  monks,  of  whom  he  expresses  un 
bounded  admiration.  He  is  deficient  in  judgment,  an: 
makes  many  chronological  errors.  His  ninth  book  reUu-* 
chieflv  to  political  history.  Sozomen  lived  in  the  reign  i 
Tbeodosius  II.,  to  whom  he  dedicates  his  History.  He  i.. . 
previously  written  an  epitome  of  church  history  from  ii.s 
ascension  of  Christ  to  tne  defeat  of  LiciniuSv  which  is  o.: 
now  extant. 

The  history  of  Sozomen  is  printed  with  all  the  edition? 
of  Socrates. 

(Valesius,  De  Vit.  et  ScHvL  SocratU  et  Sazome^j; 
Lardner^s  Credibility ;  SchoelVs  GeecMchte  der  GriecAit- 
chen  Lilteratur,  vol.  iii.,  p.  317.) 

SPAA  is  a  town  in  the  province  (formerly'the  btshopnr) 
of  Liege,  in  tbe  kingdom  of  Belgium.    It  is  situated  in  ott* 
30'  N.  lat  and  5''  50'  E.  long.,  on  the  banks  of  a  rivulet,  l'J 
miles  from  Aix-la-Chapelle.    It  is  in  a  deep  valley,  with 
pastures  and  corn-fields  in  tbe  immediate  vicinity,  but  sur- 
rounded at  no  great  distance  with  steep  richly  wood««i 
mountains,  which  exhibit  a  great  variety  of  wild  and  roman- 
tic scenery.    Though  a  small  town,  with  fewer  than  4Vi  o 
inhabitants,  it  is  celebrated  throughout  Europe   for    lu 
medicinal  springs,  which  were   known  to   tbe   RomsAs. 
Thev   issue  from   the  ground  in  more    than  four  hun- 
dred places,   but    there    are    only    six    of  any  import- 
ance, of  which  the  four  principal  are  called  Pbuhon.  G«- 
ronstdre,  Sauveniire,  and  Tonnelet;   the  two  olben  itj 
Watroz  and  Groesbeck.    The  Pouhon  springs  flrom  the  Li.I 
to  the  north  of  Spaa,  but  is  conducted  to  the  middle  uf  ite 
town,  where  it  is  made  to  issue  from  a  fountain,  Tbe  thrte 
others  are  at  some  distance  from  the  town ;  the  G«9oo*((.« 
is  about  a  mile  and  a  half  disUnL    Peter  the  Great  dernrd 

•  This  it  doiibtlets  the  Mra«M  that  railed  JMirtyNA  hj  Ut\na.  «'  . 
My«  that  il  was  buUl  ia  the  •UvH  Btim^t-kaifwi*  (*  bvlwrM  lli«  two  ^'.t.r.' 
by  Malrkal-Daher  Bibaxs,  of  tb«  >r*i  or  Tartar  dyaaatj  of  Mm..i-Ly  v-i-^,^ 
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ifMini  #fa6ii  ^  tM  tti  «6rtein  u  we  to«  of  taf  ngbt  tb 
lite  the  irord*  am  and  <aiMoi;  tiuLt  thine  eannot  ^  a  limit 
to  fn^T  space  or  time?  Tbote  who  examine  the  viewa  of 
diffeient  writers  on  the  first  prineiples  of  science,  tee  a  great 
tariety  of  modes  of  etpression  on  this  point,  but  A  nnifbrm 
practical  use  of  nothing  more  than  the  deinai  of  JInitude, 
accompanied  hj  the  mere  expresrion  of  incapacity  to  aHtdn 
ihfbiiiy  ;  resolatelr  coupled,  in  many  cases,  with  a  deter- 
mination not  to  allow  any  words  capable  of  expressing  the 
^ibioiutB  notion  ^f  infinity  which  actually  is  before  the 
thoughts.  Now  it  should  be  the  object  of  elementary  Writ- 
ing, wnile  guarding  the  atennes  to  error  which  branch  in 
Ml  directipns  from  an  improper  use  of  the  word  infinite*  to 
acknowledge  the  existence  of  the  idea,  and  to  make  a  gra- 
dual preparation  fi)r  its  correct  and  legitimate  nae.  Both 
infinitely  ^mall  and  infinitely  great  ought  to  become  terms 
Which  may  be  employed  without  fear ;  and  the  student  who 
has  been  trained  to  the  natural  and  healthy  use  of  all  his 
notions,  will  in  the  end  succeed  belter  than  the  one  who  has 
hud  sume  of  them  tied  up  from  the  beginnmg  because  they 
are  somewhat  difficult  to  use  at  first 

As  soon  as  an  attempt  is  made  to  fetter  one  branelt  of 
thought,  the  effect  is  sure  to  be  immediately  felt  m  others. 
The  infinite  divisibility  of  space  is  a  truth  of  the  same  sort 
as  its  infinite  extension.  Matter  may  not  be  divisible  with- 
out end,  and  the  truths  of  modem  chemistry  would  seem  to 
show  that  there  are  ultimate  particles  inseparable  by  che- 
mical, and  still  less  by  mechanical,  means.  But  there  is  a 
solvent  which  every  one  has  it  in  bis  power  to  apply  to 
space ;  it  is  the  intuitive  conviction  that  every  portion  of  it, 
however  small,  except  that  ultimate  notion  which  is  called  a 
point,  is  divisible  into  parts,  which  are  themselves  divisible 
into  parts ;  a  process  which  may  be  continued  without  end. 
Now  a  person  who  trifles  with  the  notion  of  infinite  exten- 
sion, and  persuades  himself  that  be  has  not  the  idea,  will 
probably  end  by  denying  infinite  diminution :  and  as  mo- 
tion, however  small  it  may  be,  renuires  the  succession  of 
positions  answering  to  an  unlimited  separation  of  the  time 
of  motion  into  parts,,  the  next  step  will  be  to  deny  the  infi- 
nite divisibility  of  time,  and  the  possibility  of  motion,  as 
oommonly  conceived.  Change  of  place  will  be  imagined  to 
be  physii»dly  impossible,  if  it  be  asserted  that  between  the 
first  and  la^i  positions  there  have  been  an  infinite  number  of 
others:  and  the  mind  will  be  driven,  itt  order  to  avoid  the 
notion  of  infinity,  into  a  sort  of  opinion  that  motion  is  a  very 
large  (btit^finite)  number  of  annihilations  and  re-creations ; 
atmihilation  iri  one  spot,  and  re-creation  a  little  farther  on, 
without  anything  intermediate.  This  is  no  imaginary  ease ; 
and  it  seems  to  us  that  when  this  theory  of  motion  is  once 
attained,  nature  has  taken  a  very  proper  revenge  fbr  the  at- 
tempt to  smother  her  oonccptions. 

The  errors  which  arise  f^om  the  improper  use  of  the 
notion  of  infinite  lie  mostly  in  the  idea  that  all  that  is  proved 
of  finite  space  or  time  must  hecessarily  be  true  of  the  in- 
finite. We  pass  over  the  error  that  all  infinites  must  be 
equal,  as  being  that  of  the  merest  beginner;  there  are 
enough  remaining  to  claim  great  caution.  The  process 
adopted  in  the  article  IirFtifiTB  is  perhaps  the  best  way  of 
habituating  the  young  mind  to  the  rigorous  attainment  of 
results ;  provided'  only  that  the  understanding  is  duly  ap- 
prised that  such  a  course  of  proceeding  is  not  pursued  be» 
cause  there  is  not  infinity,  but  because  there  is,  and  because 
the  notion,  though  inevitable,  is  not  easily  used.  The  road 
need  not  be  carried  over  any  unsafe  foundation,  but  that  is 
no  reason  why  the  quicksand  and  the  marsh  should  be  left 
out  of  the  map. 

SPACES,  in  Music,  the  intervals  between  the  five  lines 
ibrming  the  staff.    fSTAfV.] 

SPA^DA,  UONELLO,  a  dbtingaished  painter,  both  in 
fresco  and  in  Oil,  of  the  early  part  of  the  seventeenth  oea- 
tury,  and  one  of  the  best  eolourists  of  the  Boloraese  school. 
He' was  born  in  Bologna,  of  very  poor  parents  or  the  labour- 
itz  class,  in  1576.  He  was  employed  whilst  a  boy  as  a 
eoToui -grinder  by  the  Caraeei ;  but  through  an  observing 
mind  and  an  ambitious  disposition,  be  was  led  himself  to 
attempt  design,  and  incited  to  an  endeavour  to  emulate  the 
great  works  by  which  be  was  surrounded.  He  at  first  copied 
m  the  school'  of  the  Oiracci,  but  afterwards  became  the 
scholar  of  Baglione,  and  rontraeted  a  firiendship  with  his 
Ibllow-scholar  Dentone.  From  Dentone  Spada  learnt  per- 
spective, and  most  probably  acquired  that  correct  taste  and 
^^'^le  Ibelinc  for  ehiaroecuro  fbr  which  his  works  are  conspi- 
Of  ena  wUeh  ptevented  him  flrnm  being  eaniedaway 


by  tke  hard  coAtitsts  ef  Cet«v«ggio,  idieii  be  adopted  tb* 
style  of  that  master. 
Stung  by  a  contemptuous  remark  of  6iiMo*a  vpon   a 

Eicture  that  he  had  painted,  Spada  determined  to  even -e 
imself  by  opposing  a  bold  and  natural  style  lo  the  delicm:e 
and  ideal  style  of  Guide.  He  aeeordingly  went  to  Rome 
and  became  the  scholar  of  Oaravag^o,  who  then,  as  tK« 
rival  of  Cesari,  was  at  the  heieht  of  bm  reputation.  8p«'it 
accompanied  Caravaggio  to  Malta,  and  rateraed  to  tA 
established  himself  at  Bologna,  master  of  a  new  »!».« 
much  after  the  manner  of  &ravaggio;  as  bold  asCaia- 
vaggio's,  bnt  less  vulgar,  and  softer  and  more  harmonious 
His  design  is  natural,  though  not  choice;  his  chiarosrt^n, 
powerful  and  rich;  his  colouring  btilliant  and  troe^  tlnni.  h 
rather  red  in  the  shadows;  but  this  may  be  the  effect  i^ 
time,  for  Malvasia  appears  to  have  oonsidered  him  sn-sm. 
passed  as  a  oolourist 

Spade's  works  were  mudi  admired  byTUiini,  with  vb.m 
he  painted  in  competition  several  times ;  but  some  of  liu 
rivals  in  Bologna  eontemptuously  styled  him  *Ia  Scimu.' 
or  the  ape  of  Caravaggio.  He  however  soon  earned  the 
reputation  of  being  one  of  the  best  painleii  of  his  time,  and 
he  received  several  orders  for  great  works  in  Reggio,  Mo* 
dena,  Parma,  and  other  neighbouring  cities;  and  m  oon««- 
quence  of  the  sucoessHil  execution  of  these  works,  8pam 
was  appointed  his  court  painter  bv  Ranuoeio^  duke  ••[ 
Parma ;  his  fortune  now  equalled  his  leputatioD,  and  Ut 
spent  the  remainder  of  his  life,  whioh  was  however  nvi  t 
long  one,  at  the  court  of  Ranuccio.  He  appears  to  ba\« 
been  of  a  very  humorous  and  satirical  disposition  (mat  > 
specimens  of  his  humour  are  recorded  by  Malraaia),  a  ..• 
presuming  upon  the  great  esteem  and  friendship  of  tiv 
duke  for  him,  he  made  himself  much  di&liked  by  the  ctux  - 
tiers  and  nobles  of  Parma ;  and  upon  the  sudden  death  ■  \ 
Ranuccio  by  apoplexy,  Spada  found  himeelf  dovertc! 
This  appears  to  have  had  a  great  effect  upon  his  mind.  a«-  * 
although  in  the  prime  of  life,  he  shortly  followed  the  duk« 
to  the  grave.    He  died  in  1622,  in  the  46th  year  of  his  a.?*- 

Spada  superintended  the  decorations  of  the  ceWbratt«i. 
and  at  that  time  unrivalled,  theatre  of  Parma.    The  g«n«- 
rality  of  his  compositions  are  half-ftguies,  of  the  iiaiu.   . 
size,  after  the  manner  of  Caravaggio  and  Gaecvino.     Hou 
Families  by  Spada  are  not  rare  in  the  galleries  of  BolognL 
and  Lombardy ;  the  Execution  of  John  the  Baptist  was  a!^^ 
a  fkvourfte  subject  of  his.    His  masterpiece  is  geDer^;:* 
oonsidered  to  be  the  great  picture  of  San  Domeaieo  burn- 
ing the  proscribed  books  of  the  heretics,  in  the  chorch  .! 
that  saint  at  Bologna.     The  following  werka  alae  ftaif^t^ 
him  great  reputation !-*The  Miiacle  of  St  Beaeoua,  at 
the  monastery  of  S.  Miebele  in  Bosee ;  a  pietuie  whic^  ^ 
pleased  Saochi  when  he  saw  it,  that  he  took  a  aketch  of  >• : 
Susannah  at  the  Bath,  and  the  Return  of  the  Prodx.* 
Son,  at  Modena ;  a  Madonna,  at  Reggio ;  and  a  St.  JeroiLtr, 
and  a  Martyrdom  of  a  Saint,  at  Psrma ;  the  two  last  piciur  <» 
are  painted  more  in  the  style  of  the  Camcci  than  any  of  .*. « 
earlier  works.     Spada  wrote  versea,  some  speeimen^  < 
which  have  been  preserved  by  Malvasia.    He  left  aeven. 
scholars,  and  has  had  some  imitators;    Pietro  Desarti  nr 
Bologna,  and  Oraxio  Talami  and  Sebastiano  Veroelie^^  o/ 
Reggio,  were  the  most  distinguished*    (Mslvaaia,  Feutmji 
Fittrioe;  Lanzi.) 

SPADIX,  a  fbrm  of  the  infloresoenos  of  plants^  in  vbirl; 
the  flowers  are  closely  arranged  around  a  thick  tLasbr  ajc.s 
and  the  whole  surrounded  by  a  large  leaf  or  bract  oUie<i  « 
spathe*  The  flowers  of  the  Arum  macmUiium,  cuckoo- pmr, 
or  wake-robin,  are  arranged  in  this  mancer.  la  this  piaoi 
the  central  fleshy  axis  or  raohis  is  much  extended  beyond 
the  point  on  whioh  the  flowers  are  situated,  fonmng  a  sutl 
dub-shaped  mass,  which  is  variously  coloured.  Thi»  is  ao 
instance  of  the  same  kind  of  development  as  oceors  m  \\m 
production  of  the  spine  at  the  growing  point  of  the  btmocm 
only  in  the  one  it  is  soft  and  blent,  in  the  other  it  is  Laid 
and  sharp-pointed.  This  form  of  infloresoaooe  is  seen  la 
all  the  plants  belonging  to  the  natural  ordmn  Aiaces  aod 
Acoraceae.  This  term  ia  also  applied  to  the  oulleotJOQ  Mt 
female  flowers  of  the  Zia  Maye,  eommon  maiie,  and  to  tic 
infloreseenee  of  Palms. 

SPA6N0LBTT0.    [Ribsiu.] 

6PAHI6  (or  rather  8ipdM»,  from  die  ^laisa  mtmK 
meaning  a  eavalry  soldier),  are  a  bedf  ef  Turkish  cafalry 
organised  by  Amurath  L  (M uffad),fdio  waaalse  the  feeadcr 
of  the  Janissariea.  Their  number  varied  n'^Awdinc  to  tt* 
flwmetanees,  bnt  nmowtted  sometimea  ea  2MM*    They 
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eni<^ed  many  privileges  jn  common  unth  the  Janissaries. 
Their  jnj  was  twelve  asper?  a  day,  unless  employed  on  spe- 
cial servtcOi  when  they  reoeiyed  a  hieher  pay.    They  were 
composed  of  two  classes ;  the  SfKAaogTari,  who  had  red,  and 
the  tiikhaddr,  who  had  yellow  banners.    Those  who  held 
tdh  from  the  sultan  were  called  Twiari-HphdhU.    Their 
usual  arms  were  a  sabre,  a  lance,  a  jereed  or  dart  ahout 
two  feet  long,  which  they  hurled  with  great  dexterity  and 
strength,  ana  a  second  sabre,  or  rather   broadsword,  at- 
tached to  the  saddle.     Some  of  them  had  also  a  carabine 
and  one  or  two  pistols.    At  one  time  they  were  the  most 
formidable  body  of  cavalry  in  the  Turkish  army ;  but  being 
an  undisciplined  and  unruly  militia,  they  ware,  together 
with  the  Janissaries,  dissolve^  by  the  last  sultan  Mahmud. 

SPAIN  {Efpana),  a  country  in  Euro^,  occupying  the 
peater  part  of  that  peninsula  which  is  divided  from  France 
by  the  mountain- range  of  the  Pyrenees,  from  which  cir^ 
cumstanoe  it  is  sometimes  called  the  Pyrenean  PeninsuU, 
or  briedy  the  Peninsula,  ti  is  situated  between  36^  and 
43*  46' N.  lat.  and  %""  15'  £.  long,  and  9"*  lO'  W.long. 
The  most  northern  point  is  Gape  Ortegal  iAZ""  46'  N.  lat), 
and  the  most  southern  Tarifa  (36"^  2"}.  From  its  most 
north-western  point.  Cape  Fiaisterre,  to  the  most  easterq. 
Cape  Creus,  is  a  distanoe  q£  nearly  600  miles ;  from  Tarifa 
to  Fuentarabia,  near  the  boundary  of  France,  on  the  Bay  of 
Biscay,  nearly  540  nsiles ;  and  from  Cape  Ortegal  to  Cape 
de  Gata,  the  most  south-eastern  promontory,  about  556 
miles.  The  area  of  Spain  is  stated  by  some  authors  to  be 
nearly  190,000  square  miles ;  but  most  probably  it  does  not 
much  exceed  185,000  square  miles,  being  larger  than  that 
of  the  British  Islands  by  about  one-half  their  extent,  and 
not  quite  one-tenth  smaller  than  that  of  France. 

Spain  is  washed  on  the  east  by  tlie  Mediterranean,  and 
on  the  south  bv  the  narrow  sea  which  conneota  the  Mediter- 
ranean with  tne  Atlantic  and  terminates  on  the  west  in 
the  Strait  of  GihralUr,  and  partly  by  the  At)antio.   On  the 
west  it  is  bounded  by  Portugal,  and  on  the  porth-weat  by 
the  Atlantic    On  the  north  is  the  Bay  of  Biscay  and 
France.     Spain  is  divided  from  France  by  the  mountpin- 
range  of  the  Pyrenees,  whose  highest  portion,  oonatituting 
the  watered  between  the  rivers  wnioh  run  south  and 
north,  forms  the  boundary  between  these  two  countries, 
with  the  exception  of  the  Vale  of  Arran,  which  contains  the 
sources  of  the  Garonne,  and  belongs  to  Spain,  though 
si tuatod  on  the  northern  declivity  of  the  mountain-chain* 
Towards  the  Bay  of  Biscay,  where  the  Pyrenees  sink  down 
into  liillst  a  chain  of  heights  which  separates  the  basins  of 
the  rivers  Ni^ve  f  nd  Bidsaoa  is  a  boundary,  but  for  a  few 
miles  from  the  sea  the  boundary  is  formed  by  the  course  of 
the  Ias^mentioned  river,    Spain  bounds  Portugal  on  the 
north  and  on  the  eaet.    Along  the  northern  line  the  boun- 
dary between  Spain  ^id  Portugal  is  not  marked  by  any 
natural  obiect,  exoept  that  the  river  Minho  separates  both 
countries  for  about  30  miles  from  its  mouth.    The  wesUro 
boundary  ol  opatn  towards  Portugal  is  generally  more  die- 
tinctly  marked.    North  of  41^  N.  Ut.  it  is  formed  by  the 
south -south- western  course  of  the  river  Duero.    Between 
the  Puerojtnd  the  Tajo,  the  two  countries  are  separated  by 
the  rivers  Tvurones  and  Erjas,  of  which  the  former  joins  the 
Duero,  and  the  feoond  the  Tajo ;   and  by  the  mountains 
in  which  these  riven  rise,  which  belong  to  the  Sierm  da 
Gata.    The  T^  runs  along  the  boundary  for  80  miles  as 
fnr  west  as  the  mouth  of  the  river  Sever.  The  lower  couiee 
of  tbe  Seven  and  forther  south  a  ran^e  of  heights,  separata 
Spain  from  Portugal  between  the  Tajo  and  Guadiana.  The 
Guadiana  runs  along  tbe  boundary-line  for  nearly  90  miles 
to  3S''  30'  N.  lat..  but  farther  i^Quth,  as  for  at  37''  56'.  the 
dividing-line  traverses  some  ridges  and  valleyiL    Near  97* 
55'  M.  TsJL  the  rivei  Chansa,  an  affluent  of  tbe  Guadiana, 
begins  to  separate  the  two  eonotsies,  and  continues  to  be 
the  bottudaiy  to  its  oonfuenoe  with  the  Gnadiaita,  whioh 
then  separatee  Andalusia  from  Algnrve. 

Cna«/L— Tbe  coast-line  of  Spaiiw  withont  taking  into  a^ 
count  the  numerous  small  inlets,  is  1370  miles,  of  which 
603  are  gashed  by  the  Atlantic  and  768  by  the  Mediiecw 
ranean.  The  eoest  between  the  boundary  of  France  and 
the  mouth  of  the  river  Minho  is  478  miles,  and  thai  between 
the  Guadiana  and  the  Punt*de  Europe,  the  most  southern 
point  of  the  tongue  of  land  on  whien  Otbraltar  stands,  is 
124  oailes. 

The  northern  eoest  of  B\mm,  firem  the  boundary  of 
France  to  the  Puntn  de  les  Cairoe  (7*  15'  W.  kmff.),  runs 
i&early  in  a  qei^tinaoiii  lani^  without  any  eoniMUwhie  bwak, 


if  we  excent  the  SDetuery  of  tlie  river  Nervion  and  \}^  \^y 
of  Santanaer,  neither  of  which  is  a  spacious  harbour-  All 
the  other  indentations,  whicU  ere  rather  nuinerous,  are  op)y 
narrow  inlets  of  no  great  length,  which  are  used  by  small 
coastersi  These  inlets  go  bf  tl^  name  of  rias,  as  they 
generally  constitute  the  mouths  of  smal)  rivers.  This  whole 
Tine  is  rocky,  and  the  rocks  nearly  always  approacn  the  sea, 
where  they  form  a  mural  line  varying  in  height  betwefui 
30  and  ^00  feet.  But  with  the  exception  of  one  of  two 
places,  tbe  coast  is  free  from  rocks  and  islands,  and  the 
water  is  deep  up  to  the  shore.  The  poast  fSsrther  ^eet, 
between  Punta  oe  loe  Cairos  and  dape  Ortegal,  preeervfs 
the  same  character,  except  that  the  inlets  which  occur  along 
this  short  duitance  are  wider,  and  the  headlands  project 
farther.  From  Cape  Ortegal  to  Cape  Finisterre,  and  thenee 
to  the  mouth  of  the  Minho,  the  coast  is  less  elevated,  though 
it  is  rocky,  and  the  rocks  come  up  to  the  beach.  It  if  also 
very  broken,  and  several  headlands  advance  some  milef  into 
the  sea,  and  some  of  the  inlets  enter  several  miles  into  the 
land,  and  form  spacious  harbours.  T^e  most  remarltable 
is  the  Bay  of  Betanaos,  which  divides  into  three  inlets, 
which  form  the  harboum  of  Ferrol,  Betanfos,  an4 1^  Cpruna. 
South  of  Cape  Finisterre  are  lour  rather  large  bays»  ealM 
Ria  de  Muros  y  Noya,  Ria  do  Arosa,  Ria  So  Pont«vedra« 
and  Ria  de  Vigo,  all  of  which  are  deep  and  h%ve  good  an- 
chorage. Along  this  line  of  const  there  oco^r  eeveral  small 
rocky  islands. 

The  coast-line  of  the  Atlantic,  between  the  month  of  the 
Guadiana  and  the  Punta  de  Europe,  k  of  a  different  charae- 
ler.  From  tbe  hills  on  which  the  town  of  Ayamonte  is 
built,  at  the  mouth  of  the  Guadiana,  a  low  shore  begins  and 
extends  eastward  to  the  harbour  of  Huelva,  which  is  formed 
by  the  qpstuary  of  the  riyers  Odiel  and  TiqtOi  The  eoaal- 
line  is  well  defined,  but  skirted  by  low  and  sandy  islands. 
Between  the  harbour  of  Huelva  and  the  mouth  of  the  siver 
Guadalquivir  the  coast  is  eotiremely  low,  swaespy,  and 
sandy.  Even  small  vessels  cannot  approach  tha  beaeh. 
South  of  the  mouth  of  the  Guadalquivir  tbe  shores  ate 
again  well  defined,  though  low  and  oocesienaUy  svampif 
Approaching  Cape  Trafolgai,  at  Torre  de  Roohr,  the  eoaet 
begins  to  rise,  and  a  moderately  high  shore  runs  along  the 
northern  side  of  the  Strait  of  Gibraltar,  and  into  the  Bey  q£ 
Algeckras  to  the  town  of  that  name.  Tbe  reesaioder  of  the 
bay  has  a  low  and  sandy  shore,  witb  the  aaeepiion  of  the 
rock  on  whioh  Gibraltar  stands. 

The  coast  el  the  Madttemanean  from  Punta  de  Bunopa  le 
Cabo  de  Palos  is  in  general  elevated  and  Bocky.  The 
western  portion,  between  the  Strait  and  the  mouth  of  the 
river  Guadalfeo  near  Motril,  does  not  lise  te  a  great  height, 
and  occasionally  sinks  down  nearly  la  the  level  of  the  sea. 
Bast  of  Motril  the  coast  is  geoaraUy  very  high,  sometimes 
feveral  handred  feet,  and  there  is  no  iat  along  the  sea 
The  load,  which  runs  not  for  from  tbe  shore,  passes  from  eae 
mountain  to  another,  and  descooda  only  in  a  &w  plaeea 
where  the  nMUlhs  of  the  small  rhers  oeeun  This  elevated 
eoast  extends  to  Gabo  de  Qata,  and  north  of  it  to  the  town 
of  Moxacar,  From  Moaaoar  to  Gabo  de  Pales  the  roeks 
along  the  ooast  are  of  moderate  elevation,  and  in  a  few 
places  interrupted  by  lata.  This  extensive  line  of  reeky 
coast  has  no  indentations,  and  no  hatbouv  whioh  vessels  of 
moderate  stse  can  enlei,  with  the  exeeptwn  of  the  excellent 
harbour  of  Cartagena  and  the  harbour  of  Malega ;  the 
latter  is  partly  artificial.  The  open  bay  of  Ahneria,  between 
Punta  de  Eleaa  and  Cebo  de  Gata,  has  good  anehoraga, 
but  it  ia  too  much  exposed  lo  southern,  south-easlem,  and 
south-western  winds,  and  to  the  violent  gales  whieh  some- 
times blow  from  the  monnlaiBa  timt  surround  the  bay. 

At  Cabo  de  Pales  a  law  and  sandy  coast  begins,  which 
extends  as  for  north  as  Gabe  de  Santa  Bcia,  a  short  dietance 
south  of  AUeante.  It  has  no  harhoues  even  for  small  vee^ 
sets  or  kcga  beats,  though  it  is  inlerseeted  by  several 
creeks,  which  in  some  places  form  small  fogoons.  Kear 
Cabo  de  Palos  is  the  large  lagoon  of  Enesfiisada  de  Mui^ 
eia,  which  is  very  shalkm.  From  Cabo  de  Santa  Pole  to 
Villajoyosa  the  eeast4ine  i»  generally  lew,  but  rocky,  and 
in  some  plaees  the  ridges,  which  trwcwrse  the  adjacent 
ooaotry,  terminate  on  the  sea  witb  steep  hills  of  small  ex- 
tent and  moderate  elevetion.  From  ViUa)eyosa  to  Oenia 
tbe  ooast  is  almost  wtlhout  exception  rooky  and  high,  but 
does  not  rise  to  a  great  elevatieiiw  Between  Cabo  de  Pales 
and  Denia  thetw  is  no  havboar,  except  that  of  Alicante. 

From  Denia  to  the  mouth  of  the  Ebre  the  coast  ie  low 
andsaady.  NertbefCaeieUesdehi  Flaaaafowfowndgee 
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termiaate  on  the  sea,  fonning  a  moderately  high  ahore. 
Tbia  ooaat-line  baa  no  harboura  even  for  vesaela  of  mode- 
rate aiae ;  and  Grao,  the  port  of  Valencia,  la  only  a  bad 
roadstead.  Along  this  low  coast  there  are  many  small 
lagoons,  called  albi^feras.  The  largest  is  Albufera  de  Va- 
lencia, noted  for  the  great  quantity  of  salt  which  is  made 
on  its  banks.  South  of  the  mouth  o^  the  Sbro  is  the  Puerto 
de  lot  Alfaques,  which  can  only  be  entered  by  vessels  not 
drawing  more  than  15  feet 

From  the  mouth  of  the  Ebro  to  the  boundary  of  France 
the  coast  is  alternately  high  and  low,  and  both  the  low  and 
the  high  shores  generally  continue  for  many  miles.  The 
coast  however  does  not  rise  to  a  great  elevation,  except  at 
Cape  Oeus,  and  thence  to  the  boundary-line.  In  this  part 
there  occur  several  harbours  for  small  vessels ;  and  two  are 
deep  enough  for  large  ships,  Barcelona  and  Rosas.  The 
Gulf  of  Rosas  is  an  excellent  harbour,  but  is  very  little 
used,  as  the  neighbouring  country  is  only  partially  culti- 
vated. The  small  harbour  of  Salon,  which  is  the  port  of 
Reus,  is  only  fit  for  small  vessels. 

Surface  and  Natural  Divmofu, — Spain  presents  greater 
and  more  marked  differences  in  the  form  of  its  surface 
than  any  other  country  of  Europe  of  equal  extent.  The 
interior  is  an  elevated  table-land,  whose  surface  is  from  2000 
to  3000  feet  above  the  sea-level.  Though  situated  at  the 
western  extremity  of  Eurqpe,  and  near  the  sea,  which  sur- 
rounds that  part  of  the  world,  its  elevation  is  higher  than 
that  of  any  other  table-land  of  Europe.  The  elevated  plains 
which  surround  the  northern  base  of  the  Alps  are  only  be- 
tween 1000  and  1300  feet  above  the  sea-level,  and  are  about 
700  feet  lower  than  the  lowest  part  of  the  Uble-land  of 
Caatile,  aa  that  of  Spain  is  called.  The  table-land  compre- 
hends nearly  ^e  whole  country  which  lies  between  38**  and 
43^  N.  lat,  and  extends  from  near  1*^  to  near  8**  W.  long. 
It  doea  not  advance  to  the  sea,  but  on  the  north  and  west  it 
ia  divided  fh>m  the  Bay  of  Biscay  and  the  Atlantic  by  a 
comparatively  narrow  tract  of  mountainous  country.  Nor 
doea  it  extend  to  the  base  of  the  Pyrenees,  being  separated 
from  them  by  the  basin  of  the  river  Ebro.  Between  the  table- 
land and  the  Mediterranean  there  is  also  a  lower  country, 
whieh  in  aome  parta  is  hilly  and  even  mountainous,  and  in 
othera  extends  in  wide  plains.  South  of  the  table-land  is 
the  basin  of  the  river  Guadalquivir,  by  which  the  table-land 
is  separated  from  another  more  elevated  and  more  moun«- 
tainous  region,  that  of  the  Sierra  Nevada,  which  extends 
over  the  southern  part  of  Spain  along  the  Mediterranean 
and  the  Strait  of  Gibraltar.  Thus  Spain  contains  six  great 
natural  diviaiona— the  Table-land,  the  Northern  and  West- 
em  Maritime  region,  the  Basin  of  the  Ebro,  the  Eastern 
Declivity,  the  Basin  of  the  Guadalquivir,  and  the  Mountain 
Region  of  the  Sierra  Nevada. 

L  The  Table-land  comprehends  the  eastern  districts  of 
Galicia,  the  whole  of  the  kingdom  of  Leon,  that  of  Old 
Caatile,  with  the  exception  of  about  one-fourth  of  ita  area 
which  liea  in  the  basin  of  the  Ebro  and  along  the  Bay  of 
Biieay,  the  whole  of  New  Castile  and  Estremadura,  the 
aontb-weatem  distriota  of  Aragon,  and  the  northern  districts 
of  Mureia.  According  to  a  rough  estimate  it  extends  over 
a  surface  of  about  92,000  square  miles,  or  over  nearly  one- 
half  of  the  area  of  Spain. 

The  table-land  is  nearly  aurrounded  by  mountains.  Along 
its  northern  edge  riae  with  a  ateep  ascent  the  mountains  of 
Aaturias,  which  in  elevation  nearly  rival  the  Pvrenees,  but 
occupy  a  amidler  extent  of  country.  That  part  of  the  Montes 
de  Asturias  which  is  at  the  aource  of  the  Ebro  ia  called 
Siem  de  Sejos,  and  attaina  an  elevation  of  6700  feet  above 
the  sea.  Farther  west  the  elevation  increases.  The  Sierra 
d*Alba,  situated  where  the  boundariea  of  Old  Caatile,  Leon, 
and  Aaturiaa  meet;  risea  to  6960  feet,  and  the  Sierra  de  Pa- 
jares.  farther  weat,  to  8628  fset.  At  the  mountain-knot 
whieh  ooeura  near  the  sources  of  the  river  Stl  (near  6**  20' 
W.  long.)  the  ehain  attains  ita  higheat  elevation,  one  of  the 
aummita,  the  Sierra  de  PeBaranda,  rising  to  11,000  feet, 
and  far  above  the  anow-line.  This  mountain  is  onlv  about 
600  feet  lower  than  the  Pico  de  Mulha^en,  the  highest 
summit  of  the  Sierra  Nevada,  and  only  300  feet  lower  than 
the  Pico  de  Neton*  the  hi^ beat  aummit  of  the  Pyreneea. 
West  of  this  large  mountam-maaa  the  chain  lowers,  but 
apparently  not  muobi  for  the  Sierra  de  Penamarela,  which 
lies  near  7"*  W.  long.,  is  9460  feet  above  the  sea-level.  So 
far  the  direction  of  the  chain  is  flrom  east  to  west*  or  nearly 
t  in  this  part  of  the  range  the  higheat  edge  of  the 
aina  runs  aouth-weat*  but  aoon  twrna  nocth.  enoloiiog 


a  narrow  glen,  in  which  the  river  Navia  deieenda  to  tW 
Bay  of  Biscay.    For  about  40  miles  the  range  runs  nort  in- 
ward, until  it  approaches  the  Bay  of  Biscay  withm  mU^ut 
12  miles,  when  it  again  turns  westward,  and  after  bnviii^ 
run  about  20  miles  in  that  direction,  turns  southwurd*  <li  - 
vidtng  the  basin  of  the  upper  Minbo  from  the  lower  cou-i- 
try  which  lies  to  the  west  of  it    The  elevation  of  this  chLin 
is  not  known,  but  from  the  cold  climate  of  the  upper  ralKy 
of  the  Minho.  it  may  be  inferred  to  be  6000  feet  above  tht^ 
sea-level.    Near  the  town  of  Orense  the  mountain-chain 
terminates,  or  rather,  there  is  a  depression  through  wh;r-h 
the  Minho  flows ;  for  on  the  east  of  the  river  risea  another 
ridge,  the  Sierra  de  S.  Mamed,  which  runs  eaat-south-ea«t» 
and  soon  attains  a  considerable  elevation,  7710  feet  ahuie 
the  sea-level.     This  chain  continues  east-south-east  unt.i 
it  approaches  the  Duero,  where  it  begins  to  form  the  boun- 
dary between  Spain  and  Portugal.    At  thia  point    it    i% 
connected  with  tne  Serra  de  Roboreda,  which  liea  vithin 
Portugal,  and  extends,  parallel  to  the  course  of  the  Duifrj, 
to  the  point  where  the  river  turns  to  the  west 

The  high  grounds  which  divide  the  table-land  from  ih«> 
basin  of  the  Ebro  cannot  be  considered  as  a  mountain- rid  co 
in  all  their  extent.  Towards  the  western  extremity  of  the 
river-basin,  between  the  Sierra  de  Sejos  and  the  greet  road 
which  leads  from  France  to  Madrid,  no  mountain-range 
divides  it  from  the  table-land.  East  of  the  road  and  of  tJ«e 
town  of  Burgos  rises  the  Sierra  de  Oca,  which  attains  the 
elevation  of  4980  feet,  or  about  2000  feet  above  the  acija- 
oent  parts  of  the  table-land.  It  extends  from  west-north- 
west to  east-south-east,  and  ia  followed  by  the  Sierra  dc 
Cameros,  whose  highest  summit,  the  Pico  de  Urbion.  •« 
72U0  feet  above  the  sea-level.  Contiguoua  to  it«  and  in  the 
same  direction,  is  the  Sierra  de  Moncayo.  iiliidi  rises  i* 
9600  feet  at  its  eastern  termination  near  T  W.  long.  From 
this  point  the  edge  of  the  table-land  is  less  marked!  It  ruLs 
to  the  river  Xalon,  which  it  crosses  near  Calatayud,  ai  ! 
afterwards  in  a  south-eastern  direction  along  the  bi^^ 
grounds  which  form  the  right  bank  of  the  river  Xtloca. 
which  gradually  rise  into  mountains  near  the  town  of  Mum- 
alban,  whence  the  mountain-chain  continues  to  the  boondir% 
between  Aragon  and  Valencia,  where  the  Sierra  de  Peh^- 
golosa  attains  6000  feet.  From  this  summit  the  edge  of  ih<> 
table-land  runs  southward  along  the  elevated  fidttt  wh>rli 
extends  east  of  the  river  Turia  or  Guadalaviar.  It  croiM-i 
this  river  north  of  Requena,  and  afterwaids  the  rncr 
Xucar  below  its  confluence  with  the  Gabriel,  and  then  con- 
tinues southward,  leaving  the  town  of  Almansa  to  the  fie^r. 
to  the  vicinity  of  Villena.  South  of  the  Xucar  the  edge  m( 
the  table-land  is  not  marked  by  a  continuous  ridge,  though 
some  isolated  mountains  occur  along  it.  Near  VilU-na  :« 
the  Sierra  del  Carache,  which  runs  first  south-west,  ainl 
afterwards  north-west,  to  the  neighbourhood  of  Albacrt« 
Og""  N.  lat  and  T  55'  W.  long.).  The  Sierra  del  Ckrachc 
seems  to  rise  only  a  little  above  the  table-land,  but  it  presents 
a  considerable  ascent  from  the  deep  valley  of  the  S^ura,  and 
that  of  the  Mundo,  a  tributary  of  the  Segure. 

Along  the  southern  border  of  the  table-land  extends  thit 
range,  or  rather  mountain  region,  which  is  called  Sierrm 
Morena.    It  begins  on  the  east,  a  short  distance  west  nf 
Albacete,  with  two  ridges  which  run  south-west,  including 
the  narrow  valley  of  the  river  Guadarmena,  and  are  calltd 
Sierra  de  Alcanu.    From  the  western  of  these  ridges  the 
mountain  region  extends  westward  to  the  boundary  of  Por< 
tugal.   It  consists  of  a  great  number  of  sliort  ridgc»,  runumg 
south-west  towards  the  east,  and  south-east  tovardi  the 
west.    These  ridges,  which  enclose  very  narrow  TaUe)'s,  are 
connected  by  other  ridges,  Iving  frequently  along  their 
northern  extremity  or  close  to  the  extremity  of  tbeuble>Und, 
but  sometimes  also  in  the  middle  of  the  mountain  region. 
Towards  the  east  the  Sierra  Morena  doea  not  occupy  morv 
than  30  or  40  miles  in  width ;  but  in  proceeding  weatwanl  it 
grows  wider,  and  near  the  boundary  of  Portu^  it  k  about 
80  miles  across.    Some  of  the  ridges  advance  a  considerable 
distance  into  the  basin  of  the  Guadalquivir.    At  its  western 
extremity  one  of  its  branches  extends  southward  along  the 
river  Chania  and  the  lower  course  of  the  Guadiana,  ternt- 
nating  near  the  sea  in  the  hill  on  which  the   towo  of 
Ayamonte  is  built    North-east  of  that  plaee  is  a  sumrozt 
called  Monte  Gordo,  which  is  2235  feet  above  the  sea.  Thn 
is  the  only  aummit  of  the  Sierra  Morena  whose  ele^^um 
has  been  determined  by  actual  meaaurement.  The  dilEtuliy 
which  is  encountered  in  traversing  these  moimtains,  sod 
which  ia  chiefly  if  not  entirely  to  be  attributed  to  tbetr 
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rise  more  tbea  1000  f«et  eboTe  the  flam.  It  u  not  trayerMd  | 
by  any  road.  Noar  5*  W.  long,  it  sinks  down  to  the  level  | 
of  the  plaiD*  but  another  range  lises  out  of  it,  called  the 
Sierra  de  Guadalupe,  wbieh  extends  westward  to  the  boun- 
dary of  Portugal,  and  enters  that  kingdom,  where  it  iscaHed 
Sierra  de  Purtalegre.  The  Sierra  del  Guadalupe  resembles 
the  Sierra  Morena  more  than  the  mountains  of  Toledo.  It 
oonsista  of  a  number  of  narrow  steep  ridges,  vhose  general 
direction  is  north-east  or  north-west,  and  they  are  some- 
times conneoled  by  other  ridges  running  east  and  west,  but 
freqiiently  unconnected,  and  separated  by  flats-  These  flats 
or  valleys  are  commonly  mucn  wider  than  in  the  Sierra 
Morena,  and  hence  this  mouotain-traet  does  not  oppose  so 
many  obstacles  to  travelling.  The  width  of  this  region  is 
considerable,  aa  it  fills  nearly  the  whole  tract  between  the 
rivers  Tajo  and  Guadiana,  west  of  6"  W.  long.  None  of  the 
summits  attain  a  great  elevation  above  the  level  of  the 
country. 

The  eastern  portion  of  the  table-land  of  Mew  Castile  an4 
Sstremadura,  comprehending  the  province  of  Cuen^  the 
Borthero  districts  of  Murcia,  and  the  adjacent  countries,  is 
the  higheat  part  of  the  table«lend,  and  about  3000  fe(st  %bove 
th^  level  of  the  sea.  The  surface  is  very  unftveo.  with 
the  exception  of  the  higher  ground  between  the  rive^basins, 
which  in  some  places  exteads  in  plaint,  and  in  others  is 
diversified  by  numerous  hills  or  low  ridges.  A  very  small 
portion  of  this  region,  which  lies  in  the  valleys  along  the 
rivers,  and  in  some  depressions  of  the  plain,  is  under  culti- 
vation ;  the  remainder  baa  rather  a  sterile  and  very  dry  soil, 
end  is  either  quite  useless  or  only  used  as  sheep-walks, 
aheep  constituting  the  principal  wealth  of  the  inhabitants. 
In  aome  places  wheat  is  cultivated,  and  in  others  there  are 
tracts  planted  with  vines  and  olive-trees.  Saffron  is  rather 
extensively  grown.  Fruit-trees  are  abundant  in  the  lower 
tracts.  The  higher  grounds  are  quite  destitute  of  wood,  and 
covered  vrith  heath  and  odoriferous  i^ants,  on  which  nume* 
reus  bees  feed.  Wax  and  honey  are  sent  to  other  parti  of 
Spain,  and  also  wool  of  an  inferior  quality. 

The  central  reigion  of  the  table-land  is  between  3^  end  fi^ 
W.  k>ng.  It  consists  of  two  plains,  the  Plain  of  Madrid  and 
Toledo,  which  lies  north  of  the  mountains  of  Toledo,  and 
the  high  broken  gronnd  which  forms  the  watershed  between 
the  rivers  T^joandGuadiana ;  and  the  Plain  of  La  Mancha, 
which  lies  to  the  south.  Those  two  plains  are  about  2000 
feet  above  the  searlevel.  According  to  Bauxa»  Madrid  is 
2%*i%  feet  and  Toledo  1868  feet  above  it.  In  the  plain  of 
La  Maneha  the  town  of  Val  de  Penas  14  3119,  and  that  of 
VUlaria  1947  feet  above  the  sea-level.  The  productive 
powers  and  the  surface  of  these  two  plains  are  nearly  the 
same.  The  country  oonsiats  of  extensive  leveU,  intersected 
by  short  ridges  of  low  hills  and  rocks*  )t  is  destitute  of 
trees,  except  some  groves  of  evergreen  oak,  which  are 
found  near  the  hills,  and  plantations  of  olive-trees  and  vines 
near  the  villages.  The  villages  are  large  and  well  biult, 
but  at  greai  distances  fVom  one  another.  The  level  tracts 
between  them  produce  wheat,  hut  as  part  of  these  tracts 
•M  at  a  great  dist;Mice  from  the  villages*  in  which  alone  the 
iarms  are  situated,  a  large  portion  of  them  is  badly  culti- 
vated, and  some  tracts  are  partly  overgrown  with  broom 
and  the  iax-leaved  daphne  (Daphne  Goidium).  The  crops 
however  are  tolerabl/  good.  The  heat  cultivated  and  richest 
part  of  the  plain  is  thM  which  lies  along  the  southern  base 
of  the  Sierra  de  Guadarama,  where  the  soil  is  a  rich  clay, 
and  the  oountrv  pceaenta  a  suocesaion  of  vineyards,  olive* 

Slantations,  and  excellent  pastures,  with  numerous  corn- 
elds.     The  (acmers  of  this  traot  ate  more  wealthy  than 
those  of  other  districts  in  Spain. 

The  western  portion  of  the  tableland  of  New  Castile  and 
Estremadura  comprehends  the  country  from  6°  W.  long,  to 
the  boundajry  of  Portugal,  or  the  province  of  Bstremadura. 
This  country  has  a  very  mountainous  surface.  The  ridges 
of  (be  Sierra  de  Guadalupe  cover  nearly  all  the  couetry  be- 
tween the  TfOo  and  the  Guadiana.  North  of  the  T^jo 
several  offsets  of  the  Siem  de  Gata  traverse  the  country  io 
a  south-western  direction.  South  of  the  Guadiana  several 
branches  of  the  Sierra  Morena  advance  within  a  short  dis- 
tance of  the  river.  Plains  of  some  extent  occur  only  along 
the  banks  of  the  principel  rivers.  They  are  small  on  the 
banks  of  the  Tajo»  but  rather  extensive  on  those  of  the 
^""idiana.  The  general  Vsvel  of  the  country  is  lower  than 
•t  plains  farther  east,  as  we  may  infer  froin  the  circum- 
I  that  snow  and  frost  are  not  oommon  in  the  Sierra  de 
ftlnpt^  in  which  thf  merino  ihsfep  pw  Um  ifvinter 


without  the  least  injurv  in  the  open  air.  The  prodoctive 
powers  of  this  region  difTer  greatly  in  difTereni  narts.  lu 
the  districts  north  of  the  Tajo  there  are  wide  valleys,  oun- 
taiiiing  much  level  ground,  between  the  ridges  of  the  S'ltrra 
de  Gata;  they  have  a  rich  soil,  are  well  cuUivaied.and  \  itli 

§ood  crops.  The  hilly  tract  between  the  Tsjo  and  Gba- 
iana  is  nearly  a  desert.  The  summits  of  the  hdge«  aru 
bare :  their  slopes  are  clothed  wiib  forests  of  the  evergre^o 
oak,  but  the  lower  parts  are  destitute  even  of  bn»hes  Tt  <  5 
are  never  cultivated,  but  preserved  as  the  pasture-ground* 
of  the  merino  sheep  in  winter.  The  cultivated  spoi»  are 
only  found  in  the  narrower  valleys,  and  they  are  few  an«i  uf 
small  extent,  even  in  the  level  country  on  the  banks  of  the 
Guadiana,  between  Merida  and  Badsjos.  To  the  souih  v.f 
the  Guadiana  the  country  improves.  At  no  gteat  di^ianie 
from  the  river  are  plantations  of  olive-trees,  which  iurre^^ 
in  number  as  we  proceed  up  the  valleys  of  the  St- in 
Morena.  Some  level  tracts  of  considerable  exietit  a  •! 
great  fertility  are  enclosed  by  the  lidges,  as  at  Derei*^ 
Zafra,  and  Jeres. 

Bain  is  comparatively  scarce  on  the  table-land  of  Sputu. 
It  is  stated  that  the  ennual  quantity  on  an  average  doe«  n<>c 
amount  to  more  than  10  inches,  which  is  panU  to  bo  as- 
cribed to  the  elevation  of  the  more  level  part  of  the  tabV  - 
land,  and  partly  to  the  circumstance  that  it  is  in  most  par-n 
bounded  by  mountains  which  rise  considerably  above  tl«: 
general  level  of  the  plain,  and  prevent  the  moirture  fr^  ra 
reaching  the  flat  country.  The  rain  generally  falls  in  u.m 
winter,  and  only  a  few  yhowers  occur  in  other  sea>or.4 
The  least  quantity  of  rain  falls  in  the  mountain  region  of 
the  Sierra  de  Guadalupe,  end  on  the  high  plains  of  Cuervos 
and  Mureia,  where  sometimes  eight  or  nine  months  \  -' 
without  a  drop  falling.  To  this  scarcity  of  rain  the  want  < 
cultivation  is  chiefly  to  be  attributed  which  is  observed  :n 
the  two  lastpmentioned  regions.  In  sumroer  excessive  be:>i. 
end  in  winter  a  great  degree  of  cold,  are  experienced.  Thou  ^  b 
Madrid  is  lO"*  south  of  London,  the  mean  annual  temperate  i< 
of  the  winter  at  Madrid  is  43' 7^ or  only  4"  higher  than  at  Lon- 
don. But  during  every  winter  a  degree  of  cold  i9  experteiic «.  <i 
(or  some  days  which  is  very  rare  in  London.  In  1630  the  tb>  r- 
mometer  sunk  to  9*5*  Fahr.,  and  a  great  quantity  of  snoa 
fell.  Every  year  for  several  nights  the  thermometer  lu::i 
several  dwees  below  32^,  and  the  rivers  are  covered  wuh 
ice,  though  it  generally  disappears  in  the  day.  The  mi-an 
temperature  of  the  three  summer  months  b  76'2^  or  t  ;* 
hi^er  than  in  London.  But  during  Uie  touth-eeatero 
wind,  whidi  is  called  the  solanot  iho  thermometer  ftc- 

auently  rises  to  OO''  and  even  100^    With  the  exception  ^ 
be  injurious  effects  of  such  changes  in  the  temperature,  th< 
climate  of  the  table-land  is  very  healthy. 

IL  The  Mariiime  region  of  the  Atlantic  and  Bay  of  Bit- 
cay  surrounds  the  table-land  on  the  north-west  and  noriiju 
and  contains  the  western  districts  of  Galicia,  the  protmcc 
of  Asturia%  and  the  northern  portion  of  Old  Castila    Tl«: 
portion  which  lies  south  of  CapeOrtegal  is  hardly  more  tkut 
40  miles  io  width,  and  is  traversed  by  numerotis  ridgrx 
which  have  usually  gentle  slopes,  so  as  to  admit  of  cuUiu 
tion  to  a  considerable  distance  from  their  base.   Their  sum- 
mite  are  crooned  with  forests.    The  lower  country,  wk;cli 
about  Santiago  de  Compostella  stretches  out  in  extentiM 
plains,  is  tolembly  fertile  and  well  cuUivated.    The  fanncn 
live  in  single  farms  dispersed  over  the  country.  The  climjai 
is  wet.    Besides  the  cultivation  of  the  common  ktnd>  4 
grain,  great  attention  is  paid  to  vines  and  fruit-trees,  among 
which  the  chesnut-plantaliona  occupy  large  tracta,  and  the 
chesnuts  furnish  the  ordinary  iboa  of  the  poorer  rJa5»f4. 
The  heat  of  the  summer  is  moderate,  and  the  wiot^n  tar 
from  being  severcv  except  when  the  gdlefot^  or  north  wimlik 
blow,  but  they  are  not  of  long  duration. 

The  country  between  Cape  Ortega!  and  Cape  Ajo  u 
of  a  diflerent  character.  The  liutntanas  de  Asturtaa. 
which  flescend  southward  to  the  fdain  of  Old  GastUe  an  J 
I«on  with  a  very  rapid  slope,  decline  towards  the  nortli 
u>  long  ridges,  which  grow  lower  as  they  approach  the  Ba\ 
of  Biscay.  In  the  vicinity  of  the  principal  range  tlu^e 
lateral  ridges  are  too  steep  and  too  high  to  h»  cultivated,  ah  J 
are  onlv  used  as  pasture-ground  for  cattle  and  (oats :  a  ^<o• 
aiderable  part  of  them  \»  covered  with  forests.  Towards  tb« 
sea  the  ridges  are  lower  and  their  declivities  l^as  eteep,  sod 
here  cultivation  has  ascended  to  some  distance  from  tbrir 
base.  The  valleys  which  lie  between  these  ridgea  are  stz^ 
row  and  elevated  near  the  great  chain,  but  they  grow  wid<r 
towards  the  aoa.   Thqr  have  a  tolerably  fertile  floiI»  and  sit 
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^mmi  ellltif aMd.  Wbeat.  barie)r;  nttd  ttkite  Aito  gfb^ti. 
Great  quatatitiea  of  dder  at«  annimlly  made  and  exported. 
Cbamut-treet  are  io  ootnmob»  that  the  elietauts  not  only 
anppty  the  lower  elasaeA  with  fbod,  bat  alao  are  exported  to 
a  great  ettent;  Tbe  elimate  doea  not  differ  much  fh>kh 
that  of  the  we^em  maritime  tniet;  heing  aMo  very  Wet,  but 
tbe  cold  is  greater,  though  the  gaitegos,  or  northern  winda, 
are  not  experieneed  in  the  frame  degree  as  in  Gelieia. 

IIL  The  Ba^n  qft^  R(wr  Bbro  oceapiei  a  pan  of  Old 
Gaatile,  the  i^rotitace  of  AlAta,  the  kingdom  of  Navarre,  the 
greater  pa^t  of  Aragon,  and  e  oonftiderable  portion  of  Qita- 
Ionia.   The  northern  boundary,  from  the  aonrcea  of  the 
river  Segre  on  the  east  to  those  of  the  Arga  on  the  weat,  is 
formed  h?  the  high  ehahi  of  the  Pyrenees.    [pYftBNKiss.] 
West  of  the  aoaroea  of  the  At^  river  a  chain  of  mountuina 
begins,  which  runs  westward  until  it  meets,  near  the  sources 
of  the  Kbib,  the  Sierru  de  Sejos,  or  the  eastern  portion  of  the 
Montafias  de  AstuHas.    Hiis  range,  whieh  is  cAlled  Sierra 
de  Aralar,  is  about  120  miles  in  length,    tt  is  much  less 
elevated  than  the  two^reat  mountain- systems  which  it  eon- 
nects.    The  mean  elevation  probably  does  not  exceed  SOOO 
feet  above  the  sell-level.    The  highest  summits  which  have 
been  deterthined  are  Mount  Adi,  which  is  4766  feet  high, 
and  Mount  Arca^  whieh  is  4268  ^t  high,  both  inG^uiputcoH. 
The  higher  portion  of  the  basin  of  the  Bbro  is  tonsider- 
mbly  lower  than  the  plain  of  Old  Castile,  which  Joins  it  on 
tbe  south.    Bspihoaa  de  los  Monteros,  a  small  town  not  fltr 
from  the  source  of  the  river,  is  2478  (bet  above  the  !iea,  and 
400  feet  lower  than  the  town  of  Burgos;  and  Miranda, 
through  whieh  town  the  road  from  Biscay  to  Burgos  runs, 
ts  only  1514  feel  above  the  sea-level.    Thus  this  part  of  the 
basin  of  the  Bbro  forms  a  Considerable  depression  between 
the  two  adjacent  countries.    The  interior  of  the  basin,  in  this 
part,  is  nearly  a  pkin,  whieh  extends  north  to  Vittoria  and 
aooth  to  Nagera,  and  bhere  and  thert  intetwded  by  detached 
gmups  of  limestono  hills.      It  has  a  tolerably  fertile  soil, 
and  produres  good  crops  of  corn.  Ftrther  east  many  offsels 
4>ranch  off  fiom  the.Sierm  de  Aralar  and  the  Pyrenees,  and 
west  of  the  river  Amgon  these  ridges  cover  at  least  three- 
fourths  bf  the  country  north  of  the  Ebro.    Hear  the  princi- 
pal ridges  they  constitute  extensive  mountain-masses,  which 
are  separated  by  narrow  valleys.  The  masses  themselves  are 
«nfit  !br  cultivation,  but  are  used  i^  pasture-gronuds,  and  a 
great  part  of  them  is  covered  with  fbrests  containing  manv 
Une  timber-trees.    Tbe  valleys  are  cultivated,  hut  they  are 
not  distinguished  by  fertility.  Abont  12  miles  ftom  the  river 
the  mountain  masses  decrease  in  site  and  elevation,  and 
soon  sink  down  to  hills,  which  extend  ;to  the  banks  of  the 
river.    Their  slopes  are  pArtly  ctiltivated,  and  as  the  soil  is 
fertile,  this  tract  yield  good  crops  of  mai£e,  wheats  and  other 
grain;  there  are  also  numereua  plantdtions  of  vines;  olitb- 
trees,  and  chesnut-trees.     Hemp  and  flal  ttie  extensivel)r 
grown.    Grein,  oil,  and  wine  are  expoirtttd  to  a  eonsiderabto 
amount. 

East  of  the  river  Aragon,  more  than  half  of  the  country 
north  of  the  Ebro  is  covered  with  the  brakiehes  of  the 
Pyrenees.  Near  d"*  £.  long,  a  range  detaehes  itself  fhmi 
that  chain,  which  tuns  first  soutb-west  and  afterwards  south, 
and  a^in  south-west  until  it  terminates  on  the  banks  of  the 
Ebro  about  Se'  E.  long.  This  range  is  called  in  its  southern 
portion  Sierra  de  Uena,  and  may  be  considered  as  the 
eastern  boundary-line  of  the  basin  of  the  Ebro,  as  nearly  all 
tbe  riveffs  which  ot%inate  on  its  eastern  deelivity  deseend  to 
the  soath-east  and  enter  the  Meditemnean.  Between  the 
sources  of  the  riven  Araf^n  and  Segre  <that  is,  between  l"* 
W.  long,  and  «"  1.  long.)*is  the  highest  portion  of  the  Pyre- 
b«an  mountains,  containing  the  lofty  summiti  and  extensive 
mountain  masses  of  the  Pie  do  Midi,  of  Mount  Perdido, 
and  tbe  Pena  de  Maladete.  In  this  part  the  nortfaem 
deelivity  is  extremely  steep.  But  towards  the  south  the 
range  slopes  down  in  a  long  inclined  plain,  whieh  terminates 
about  40  mflea  ftom  the  highest  ptrt  of  the  range,  north  of 
42*  N.  lat.  The  rocks  6t  wMoh  these  mountain  masses  are 
composed  are  mostly  bare  of  trees,  and  have  only  a  scanty 
ve^reiatioh,  but  th«y  serve  u  aheep-walks.  The  irregularly 
inclined  plain  is  fiirrowed  by  deep  and  nwrow  valleya. 
Near  the  great  ehain  these  valleys  are  almost  unfit  for  eul* 
tivatfon,  on  account  af  the  severity  of  the  etimate ;  but 
Ibrther  down  narrow  tnets  occur  which  are  cultivated 
vriih  the  grains  of  Northern  Europe  and  with  flax.  As 
the  tnountaina  terminate  north  of  42*  N.  lat.»  a  eonaidetw 
able  tnct  of  country  extands  between  them  and  the  banks 
vf  the  Ebro.    this  tract  is  partly  enltivaWe  and  paitly  a 


desert  Tbo  d^seH  is  not  fitf  front  the  btnks  of  the  river, 
and  extetids  ttom  tbe  vidnity  of  Zaragosa  on  the  west,  to 
bear  Mequin^nte  ofi  tbe  east,  a  distance  of  more  than  50 
miles  in  a  straight  line.  It  is  about  10  or  12  miies  in  width, 
and  Ibrmed  by  a  siMl  t>f  the  ground,  which  in  its  highest 
par(  may  rise  1500  feet  above  the  level  of  tbe  Ebro.  The 
Surikoe  is  a  suceesSiotl  of  Hight  asceitts  and  descents,  and 
th«  soil  is  ttjttremdjr  ariii.  This  tnlct  is  called  the  Sierra  de 
Alcubiterre^  Or  the  Desert  of  Fraga,  being  traversed  by  ihe 
road  whidi  leids  firom  Frega  oti  the  Cinca  to  Zaragoea. 
It  is  tiedrly  tinirihabtted,  and  almost  a  useless  waste.  A  cul- 
tivated country  surrounds  it  tm  all  MdeSi  though  the  Soil  is  in 
general  df  indifferent  ({oality,  and  the  crops  far  from  being 
abundant.  But  the  extensive  tmet  which  extends  at  the 
base  of  the  mountnibs,  from  Burbtlltro  on  the  Cinca  to  Bala- 
guer  on  the  Segre,  atid  thence  eastward  to  GerVera  at  the 
foot  of  tbe  Sierra  de  Llentu  is  an  exception.  On  tbe  south 
it  tfermitiates  on  the  bailks  of  the  Ebro  between  the  mouth 
of  tb<i  Begre  and  the  southern  extremitv  of  the  Sierre  de 
Llena.  This  tract,'  called  the  plain  of  Lerida,  is  distinguished 
by  fortuity.  The  surfoee  is  ehen  undtilating  and  sometimes 
hilly,  especially  towards  the  Sierra  de  Uena,  but  the  soil 
t)eing  ricn,  cultivation  is  general,  and  the  wkste  lands  are  of 
small  extent.  It  produces  good  crops  of  maize,  wheat,  rye, 
barley,  oats,  leguminous  vegetables,  fruit,  ^ine,  and  oil. 

The  countries  within  the  basin  of  the  Ebro  south  of  the 
river  contain  a  much  larger  proportion  of  arable  land,  and 
lire  thuch  more  populous  than  those  on  the  north  of  the 
river.  That  part  of  it  Which  extends  between  Logrono 
and  the  mouth  of  the  XaloU,  from  tbe  bsnks  of  the  river 
southward  to  th^  base  of  the  Siexra  db  Otmeros,  i^  proba- 
bly the  most  fertile  tract  in  the  interior  of  Spain.  West  of 
Calaborta  tbe  surfoee  ia  in  general  hilly,  and  the  fortiUty 
not  so  great  as  east  of  that  town,  where  the  district  of  Rioja 
And  Boreva  is  almost  a  plain,  which  is  annually  covered 
with  the  most  abundant  crops.  In  approaching  the  mouth 
of  the  Xalon,  the  surface  of  the  countiy  is  agdn  intersected 
by  hills,  and  the  fertility  decreases. 

Kear  \h6  mouth  of  theriter  Arigon,  atid  at  no  great  dis- 
tsnce  from  thb  banks  of  the  Bbra,  commences  a  ridge  of 
high  ISnds,  which  at  lltat  runft  south-soath-wesi  to  tbe 
point  li^hera  the  Klloca  foils  into  tbe  Xalon.  Heiie  it  at- 
tains an  elevation  of  probably  more  than  8000  feet  above 
the  sea,  and  forma  the  edge  of  the  table-land  fhmi  the 
ihouth  of  the  Xiloea  hi  for  as  tbe  summit  of  the  Pefiagolosa. 
Pron  the  last-mentioned  height  a  tolerably  elevated  range 
runs  eastirArd  antn  it  approaches  the  Mediterranean  within 
about  fifteen  mil^  when  it  turns  northward,  and  extending 
pariillel  to  th«  sok^  terminates  an  the  batiki  of  the  Bbro 
•ppMlte  tbe  extremity  of  the  SiMra  de  liena.  This  tidge, 
which  is  about  sit  or  eight  miles  ueress,  attains  a  mean  ele- 
vation of  between  1506  and  2000  foet;  and  the  most  ele- 
vated smnmit.  Mount  Malasimiw  rises  to  8604  feet  The 
range  Itscilf  b^ra  tbe  name  ef  ftierra  Monsia.  The  country 
surrounded  by  the  ridge  Just  mentioned  has  nearly  the  form 
ef  a  semicirele,  of  which  the  Ebre  forms  the  diameter,  and 
may  be  called  ttie  plain  of  Ixa,  irom  tbe  town  of  that 
name  which  is  situated  in  tbe  middle  of  its  northern  edge. 
The  surfoee  is  generally  hiUy  or  undulating,  and  it  con- 
tains a  much  greater  portion  of  arable  land  than  the  coun- 
tries north  of  the  river,  but  the  soil  is  of  moderate  fertility 
and  badly  cultivated.  The  average  elevation  of  this  plain 
above  the  sea-level  is  probably  not  more  than  300  feet 

Thecottiitry  whieh  extends  between  the  Sierra  de  Ueisa 
and  the  Modilerraneun,  and  the  lower  eoutse  of  the  Ebro, 
may  be  considered  an  appendage  ef  tbe  basin  of  the  Ebro. 
With  few  exceptions,  the  surface  is  v^  hilly,  and  in  some 
parts  even  mountainous,  as  ia  the  vicinity  of  Vique.  The 
ridges  of  bills  which  traverse  it  ran  partly  parallel  to  the 
Sierra  da  Llena,  and  partly  in  an  opposite  direction  towards 
tbe  Mediiorranean  $  the  fertility  is  various.  Seme  districts 
are  very  fertile  and  well  cultivated,  as  the  valley  of  the 
Hver  Fluvia,  not  for  from  the  boundary  of  France,  whieh  is 
called  kl  Apardan ;  and  the  fifeie  plain  in  whieh  the  town  of 
Reus  is  aitoated,  and  wbieh  is  fifteen  miles  long  and  six 
wide.  In  geoarel  the  valleys  and  depressions  are  rather 
fertile  and  well  oaltivated}  bat  there  are  atoo  extensive 
traeli  which  ba^  a  vary  atony  and  sterile  soil,  as  the  coun- 
try betvreett  Tiqaa,  Qaronai  And  Hostalrich,  and  Mount 
Latamos*  which  extends  ftttea  the  plain  of  Reus  to  the 
moatb  «f  the  fibre,  attd  whose  sandy  soil  is  covered  with  a 
fiireat  of  etuaUd  fur*.  Cultivation  has  attained  a  high 
degree  ef  Imprevameftt  kk  tbia  tnw^  and  Ibe  water  of  tbe 
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numerous  perennial  riven  is  uted  for  irrigating  the  culti- 
V  ted  grounds.  Among  the  mountains  or  this  region,  the 
Montserrat  rises  in  terraces  to  the  elevation  of  more  than 
4000  feet,  and  the  hill  of  salt  near  Cardona,  which  is  ahove 
two  miles  in  circuit,  to  nearly  600  feet.  Great  quantities 
of  salt  are  annually  taken  from  it. 

The  countries  included  in  the  basin  of  the  Ebro  differ 
greatly  in  climate,  the  valleys  within  the  Pyrenees  beine  so 
cold  that  the  common  kinds  of  grain  do  not  succeed,  wnile 
along  the  sea-shore  and  towards  the  mouth  of  the  river  most 
of  the  fruits  of  Southern  Europe  attain  perfection.  In 
general  it  may  be  observed  that  the  part  of  the  basin  ^ich 
is  north  of  the  river,  with  the  exception  of  the  tracts  imme- 
diately situated  on  the  shores  of  the  Mediterranean,  has 
more  severe  winters  and  colder  summers  than  the  great 
table-land,  whilst  the  countries  south  of  the  river  have  a 
mild  winter,  and  a  much  more  temperate  summer.  The 
mean  annual  quantity  of  rain  is  between  20  and  26  inches, 
but  it  is  much  more  in  the  elevated  valleys  of  the  Pyrenees. 
In  the  interior  the  climate  is  healthy,  but  not  so  on  the 
coast.  Barcelona  has  occasionally  suffered  from  the  yeUow 
fever. 

IV.  The  Eastern  DecUvity  extends  from  the  mouth  of 
the  Ebro  to  Cabo  de  Palos,  and  contains  four  regions, 
which  differ  in  their  natural  features  and  productive 
powers.  The  most  northern  extends  from  the  Ebro  to  Mur- 
viedro.  Along  the  sea-shore  there  is  a  narrow  strip  of  level 
^und,  hardly  more  than  two  or  three  miles  wiue,  which 
m  a  few  places  is  interrupted  by  low  hills.  It  is  generally 
fertile,  and  in  some  places  highly  fertile.  The  hills  which 
lie  at  the  back  of  it,  and  the  valleys  between  them,  are  also 
tolerably  fertile  and  well  cultivated,  but  where  the  country 
approaches  the  high  table-land  of  Cuen9a,  the  soil  is  dry 
and  less  productive. 

South  of  this  hilly  country  is  the  plain  of  Valencia,  which 
extends  on  the  sea-shore  from  Murviedro  to  Gandia,  a  dis- 
tance of  more  than  40  miles,  and  in  its  widest  part,  at 
the  back  of  the  town  of  Valencia,  it  extends  about  twenty 
miles  inland.  It  is  abundantly  irrigated,  and  the  whole  is 
under  cultivation.  It  is  no  less  noted  for  the  great  variety 
of  its  fruits,  and  rich  crops  of  rice,  wheat,  and  other  grain, 
than  for  the  mildness  of  the  climate,  which  never  experiences 
frost,  but  yet  is  not  considered  healthy. 

The  country  which  lies  south  of  the  plain  of  Valencia, 
and  extends  along  the  sea-shore  fromGrandia  to  the  vicinity 
of  Alicante  and  Elche,  is  extremely  broken.  It  may  be 
considered  the  most  eastern  offset  of  the  great  table-land, 
for  its  central  districts  are  at  a  great  elevation  above  the 
sea-level,  as  may  be  inferred  from  the  severe  cold  which  is 
experienced  in  the  winter  months,  and  from  the  circum- 
stance that  the  most  elevated  of  its  ridges,  the  Sierra  de 
Penaquila,  south  of  Alcoy,  is  covered  for  some  months  of  the 
year  with  snow,  which  is  collected  and  sent  to  the  lower 
countries  lying  south  and  north  of  it  The  valleys  are 
usually  narrow,  and  the  level  tracts  between  the  mountains 
of  small  extent,  and  their  fertility  not  much  above  medio- 
crity ;  but  as  this  tract  has  become  the  seat  of  an  extensive 
manufacturing  industry,  all  the  arable  land  is  cultivated 
with  the  greatest  industry,  and  the  crops  of  maixe  and  corn 
are  toleri3>ly  abundant. 

South  of  this  mountainous  region  the  eastern  declivity 
extends  much  farther  inland.  On  the  west  it  reaches  to  the 
Sierra  de  Cazorla  and  the  Sierra  de  Segura,  two  ridges  of 
considerable  elevation,  situated  near  3"^  W.  long.,  and  on 
the  south  it  extends  to  the  Sierra  de  Aguaderas  (37*"  20' 
N.  lat.).  The  western  portion  of  this  region  (west  of  2"*  W. 
long.)  is  almost  entirely  filled  up  with  mountains  which  rise 
to  between  4000  and  6000  feet  above  the  sea-level.  It  is 
probable  that  the  general  elevation  of  the  valleys  is  not  less 
than  2000  feet,  and  that  this  tract  unites  the  great  table- 
land with  the  mounuin  region  of  the  Sierra  Nevada.  The 
long  narrow  valleys  are  not  fertile,  and  they  are  badly  cul- 
tivated. East  of  2''  W.  long,  the  mountains  recede  and 
leave  wide  valleys  between  them,  of  which  the  northern,  or 
that  of  the  river  Segura,  is  distinguished  by  great  fertility, 
and  the  southern,  or  that  of  the  river  Sangonara,  may  also 
be  called  fertile.    Both  are  covered  with  corn-fields  and 

Elantations  of  fiuit-trees.  These  valleys  do  not  extend 
pyond  1°  26'  W.  long.,  where  they  pass  into  two  plams 
separated  by  a  low  ridge,  which  runs  north-east,  and  termi- 
nates near  the  mouth  of  the  river  Segura.  The  northern  is 
called  the  plain  of  Orihuela,  and  the  soil  is  of  the  finest 
quality.    Tboogb  iu  products  are  leas  various  than  those  of 


the  plain  of  Valencia,  no  tract  of  Spain  yields  soeli  abfuo- 
dant  crops  of  wheat  The  southern  plain,  whidk  is  called 
the  plain  of  Murcia,  is  divided  from  the  sea,  which  \m  to  the 
soutn  of  it,  by  another  low  but  rather  steep  ridge,  which  ter- 
minates at  (kbode  Palos.  The  soil  is  leas  fertile,  and  tro- 
pregnated  with  salt,  which  renders  it  fit  for  the  cultiva- 
tion of  the  various  plants  firom  which  barilla  is  obtaioed. 
which  forms  an  important  article  of  export  from  Spain. 
This  region,  more  than  any  other  part  of  Spain,  is  aubjeet  to 
earthquakes,  and  it  suffered  much  from  them  in  1829.  Thu 
region  also  suffers  from  wantj^of  moisture ;  aometnaca  it 
does  not  rain  all  the  year  round,  but  the  rivers  alwa>s 
yield  a  plentiful  supply  of  water  for  irrigation. 

V.  The  Bonn  of  the  River  Guadalquivir  lies  between  the 
great  table-land  and  the  mountain  region  of  the  Snem 
Nevada.  On  the  n(»th  is  the  Sierra  Morena,  and  on  tht 
east  the  Sierra  de  Segura  and  that  of  Cazorla.  The  moun- 
tains which  constitute  the  southern  boundary*line  run 
along  ^T"  36'  N.  lat,  east  of  4''  30^  W.  long.,  but  weac  of 
that  meridian  they  decline  to  the  south-west  and  tennioatc 
on  the  Atlantic  in  Cape  Trafalgar.  The  lower  level  of  this 
country  is  about  1600  feet  below  the  high  oountriea  which 
lie  north  and  south  of  it  The  source  of  the  river  Guadal- 
quivir, which  is  at  the  base  of  the  Sierra  de  Caxorla,  and  three 
miles  south  of  the  town  of  that  name,  vt  only  626  feet  abuTc 
the  sea-leveL  Such  a  difference  in  the  level  of  the  count r> 
must  of  course  be  attended  by  a  corresponding  diffisrenoe  id 
vegetation  and  productions.  [Ain>Ai.nsiA,voL  i.,  p.  61'J  ^ 
But  the  basin  of  the  Guadalquivir  is  not  a  complete  level :  \i 
varies  greatly  in  aspect  and  productions.  The  moat  eastern 
portion,  or  that  which  is  east  of  4°  W.  long.,  is  tramaed  »l 
the  northern  and  also  in  the  southern  districts  by  aeverai 
ridges  which  branch  off  from  the  Sierra  Morena  and  thr 
Montes  de  Granada,  and  these  offsets,  with  the  inter>*eniri^ 
valleys,  occupy  about  two-thirds  of  thesur&ce.  The  ndgc-s 
are  not  high,  and  the  valleys  are  open  and  wide,  and  tmther 
fertile  and  well  cultivated.  The  country  between  the  ex- 
tremities of  the  mountains,  occupying  tbie  central  districts, 
is  fl;enerally  an  undulating  plain  interspersed  with  a  few 
hills.  It  is  of  considerable  fertility  and  well  cultivated^ 
and  produces  much  wine,  oil,  and  ail  kinds  of  grain. 

The  central  part  of  the  basin  is  only  mountamous  to  the 
north  of  the  Guadalquivir,  where  several  ridges  of  the 
Sierra  Morena  approach  to  the  banks  of  the  river.    The 
valleys  between  them  are  very  narrow  and  difficult  of  access 
They  contain  very  little  arable  land,  and  are  hadly  cul- 
tivated.   The  slopes  can  only  be  used  as  sheep-walks,  and 
the  grass  in  general  is  scanty.    Many  of  them  are  covered 
with  thin  forests  of  stunted  evergreen  oaks,  and  many  ar« 
quite  bare.    The  level  tracts  along  the  river  are  general  1/ 
from  100  to  200  feet  above  it ;  they  are  very  fertile  and  we. I 
cultivated,  especially  in  the  neighbourhood  of  Cordova.  Tb« 
tracts  south  of  the  river  can  hardly  be  called  hilly,  except 
in  a    few  places;  the  surface  is  diversified  by  long  aau 
broad  swelU,  which  usually  rise  with  a  gentle  dope.  mi\\ 
have  only  steep  sides  where  they  approach  the  Montes  de 
Granada.    Some  of  these  swells  are  dry,  and  of  very  indi/- 
ferent  fertility,  and  generally  covered  with  pine-trees,  but  mi«i 
of  them  are  planted  with  olive-tiees  or  vines.    The  broad 
level  depressions  between  the  swells  are  tolerably  fertile, 
and  usually  well  cultivated.    This  region  extends  to  6*  W. 
long. 

The  lower  basin  of  the  Guadalquivir  extends  from  6^  W. 
long,  to  the  Atlantic.    That  portion  which  lies  north  and 
west  of  the  river  contains  two  regions,  which  differ  in  iheir 
natural  features.    The  northern,  or  that  which  is  north  of 
the  road  from  Sevilla  to  the  town  of  Ayamcote,  at  the 
mouth  of  the  Guadiana,  is  hilly,  and  in  its  northern  diatncu 
even  mountainous.    Though  the  ranges  occupy  a  oonsUler- 
able  portion  of  it,  the  valleys  between  the  offsets  of  the 
Sierra  Morena  are  much  wider  than  farther  east*  and  coo- 
tain  large  tracts  of  arable  land,  but  the  soil  is  not  m  feruk 
as  that  of  the  valleys  north  of  the  range.    It  u  tolersbly 
well  cultivated.    South  of  the  road  between  Seville  a&d 
Ayamonte  the  country  is  almost  a  useless  waste :   it  u  a 
dead  level,  and  hardly  elevated  above  the  sea.    Though  tii* 
supply  of  rain  is  far  from  being  abundant  the  whole  ie> 
gion,  for  want  of  sufficient  draining,  is  converted  into  a 
swamp,  which  is  covered  with  low  bushes.    It  is  only  ak«g 
the  rcMid,  where  it  is  somewhat  higher  and  drier,  thai  a  por- 
tion of  it  is  cultivated :  the  remainder  is  uninhabited,  ex- 
cept by  fishermen  and  persons  occupied  in  m^^ing  alt 
from  sea-water.    South  of  the  Guadalquivir  is  a  ji^o, 
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Hrhich  Rre  numerous,  with  few  ex^feptions  do  nol  rise  moito 
than  a  thousand  feet  above  the  sea ;  and  nearly  the  whole  of 
the  country,  where  not  cultivated,  is  covered  with  forests. 
A  great  part  of  it  is  used  as  ^sture-ground,  but  other  parts 
are  generally  cultivated.  The  soil  is  moderately  fertile 
Along  Uie  Mediterranean,  between  Malaga  and  Marbella, 
are  extensive  vineyards,  plantations  of  sugar  and  ootton, 
date*tvBea,  and  other  fruit-trees  in  great  abundance. 

The  region  of  the  Sierra  Nevada  enjoys  the  advantages 
ifisulting  fieom  abundant  rains  more  than  any  other  part  of 
Spain,  not  even  the  northern  and  western  coasts  of  the 
northern  provinces  excepted.  The  annual  qnnmity  of  rain 
varies  between  2d  and  30  inches,  being  greater  near  the 
elevated  ridges,  and  less  plentiful  near  the  sea.  This, 
ttnited  to  the  powerful  effects  of  a  southern  sun,  renders  it 
fit  for  the  proauction  of  a  great  number  of  fruits  and  pUuits 
which  do  not  succeed  in  any  other  part  of  Spain. 
.  ^trtfr«.*-Spain  is  drained  by  a  great  number  of  rivers, 
and  some  of  them  run  for  several  hundred  miles;  hut 
only  a  very  few  are  navigable  for  small  boats,  and  that  only 
towards  their  mouths.  Travellers  generally  attribute  this 
to  want  of  energy  in  the  government  or  in  the  nation ;  but 
the  rivers  have  only  a  very  small  quantity  of  water.  This  is 
mainly  to  be  ascribed  to  the  small  amount  of  rain  which 
falls  on  the  table-land  and  the  adjacent  tracts,  in  which 
almost  all  the  rivers  rise ;  and  this  small  quantity  is  very 
soon  evaporated,  as  the  highest  parts  of  the  interior  are 
destitute  of  trees.  Though  the  number  of  mountain- 
ranges  is  very  great,  most  of  them  are  only  for  a  few 
months  of  the  year  covered  with  a  thin  layer  of  snow, 
which  dissolves  very  rapidly.  It  is  remarkable  that  those 
rivers  which  are  navigable  become  so  only  at  places  where 
they  are  joined  by  tributaries  whicii  originate  in  such 
mountains  as  rise  above  the  snow- line.  The  Ebro  becomes 
navigable  at  Tndela,  after  having  been  joined  by  the  Aragon, 
which  originates  with  numerous  bnnehes  in  the  snow- 
covered  niountains  which  surround  the  Pic  du  Midi.  The 
Tagus  is  not  navigiable  even  for  small  boats  above  Alcantara, 
which  town  lies  near  the  boundary  of  Portugal,  and  where 
it  is  joined  by  the  Alagon,  which  river  is  supplied  dtnring 
the  whole  year  with  water  from  the  snow-covered  summit 
of  the  Sierra  de  Credos.  The  Guadalquivir  can  only  be 
navigated  by  small  boats  from  the  town  of  Palma  down- 
wards, for  at  that  place  it  receives  the  Xenil,  which  de- 
rives the  great  supply  of  water  that  it  brings  down  from 
the  Sierra  Nevada.  We  do  not  precisely  know  where 
the  Duero  begins  to  be  navigated,  hut  probably  this  takes 
place  at  the  continence  with  the  Esla,  which  originates  in 
the  Montaiias  de  Asturias,  and  derives  one  of  its  branches 
from  the  hi^h  summit  of  the  Pens  de  Penarenda.  But 
though  the  rivers  of  Spain  are  nearly  useless  for  the  trans- 
port of  its  productions,  they  are  of  -great  importance 
for  fertilising  the  ground  by  irrigation.  This  practice  is 
nearly  general  in  all  the  countries  which  extend  along  the 
Mediterranean,  and  in  the  basin  of  the  Guadalquivir.  It 
cannot  be  introduced  on  the  table-land,  as  the  rivers  which 
water  it  generally  run  in  so  deep  a  bed,  and  so  much  below 
the  general  surface  of  the  country,  that  their  waters  cannot 
be  made  available  for  that  purpose.  In  the  northern  and 
north-western  maritime  countries  the  rains  are  sufficiently 
abundant  for  the  growth  of  com  without  such  artificial 
means. 

The  IsFRMt  riven  are  noticed  under  their  proper  heads. 
[DouRo;  Sbso^  Tagus.]  We  shall  here  briefly  mention 
a  few  othen. 

-  The  Miiio,  or,  as  it  is  called  by  the  Portuguese,  Minho, 
rises  with  numerous  branches  in  the  north-eastern  districts 
of  Galicia,  where  the  Montanas  de  Asturias  form  nearly  a 
etrete,  whose  circumference  is  open  towards  the  south.  All 
the  waters  eolleeted  on  the  inner  edge  of  this  circnlar  range 
unite  and  form  the  Mifio.  Where  the  river  issnes  from  the 
eirole,  below  the  town  of  Lugo,  it  has  scoped  its  way  through 
an  elevated  rocky  ridge.  It  continues  to  run  in  a  southern 
direction  to  OMnse,  where  it  again  runs  between  high 
ridges,  after  having  been  joined  by  the  Sil,  which  in  its 
upper  eoorse  drains  a  similar  eiroular  region,  and  also 
in  the  middle  of  its  oonrse  traverses  a  narrow  deft  between 
high  mountains.  Below  Orense  the  Miiio  runs  mostly 
south-west,  and  finoro  Melgii90  to  its  mouth  it  constitutes 
the  boundary- line  between  Spain  and  PortugaL  The  mouth 
is  between  Guard ia  in  Spain  and  Camiiina  in  Portugal. 
Its  coune  in  a  straight  lin»  is  about  lift  miles,  and  along 
«ae  windings  l«o  miles.   Though  abundantly  supplied  with 


water,  this  river  ift  not  navigable  within  Spain,  on  sreoont 
of  its  great  rapidity.  It  is  however  navigated  from  Salxa- 
tierra  to  its  mouth. 

TbeGuadiana  rises  with  numeious  branchei  on  tli«  taMt^• 
land  of  Cuen^a,  between  2*"  and  3"  W.  long,  and  39*  aui 
40**  N.  lat  That  branch  which  is  called  Quadtsnft  one.. 
nates  near  39''  N.  lat,  in  a  series  of  small  lakes  csUed  U- 
gunas  de  Ruydera ;  and  after  having  run  a  few  lailes,  u 
disappean  underground,  and  it  continues  tonm  ttDdeifruun<i 
for  more  than  twelve  miles:  it  issues  from  the  esrtb  a»  i 
strong  stream  between  Tillarta  and  Daymiel.  Tbe  piarc 
where  the  river  re-appeara  is  called  Los  QJos  de  Gii«iai<a 
(the  eyes  of  the  Guadiana).  Soon  after  it  is  joined  bv  a 
lar^e  tributary,  the  Giguela,  which  runs  nearly  IMnifrv 
and  drains  an  extensive  country.  It  then  runs  for  mun- 
than  120  miles  westward  through  the  plains  of  La  Miortk. 
without  being  joined  bv  any  considerable  affluent.  Enit .{ 
6°  W.  long,  it  is  joined  by  the  Zujar,  which  descends  fnt^ 
the  Sierra  Morena,  and  runs  more  than  100  milesi  but  hit 
very  httie  water.  Continuing  westward  without  receive 
any  considerable  tributary,  it  begins  to  form  tbe  bottnii»r> 
between  Portugal  and  Spain  near  Badajoa ;  and  sfU'r  ronii:r,e 
about  30  miles  along  the  boundary  in  a  south-south-vc«;er:t 
direction,  it  enters  Portugal,  where  it  runs  in  a  very  natr  * 
valley  near  the  town  of  Serpa.  separating  the  western  ott^  •« 
of  the  Sierra  Morena  from  the  Sierra  de  Galdarao,  and  (om^ 
a  cataract,  called  El  Salto  del  Lofao  (the  leap  of  tbe  «oi;  < 
Afterwards  it  turns  lo  the  east  of  south,  and  from  the  ar 
fluence  of  the  river  Chania  to  its  mouth  it  asam  rut.* 
along  the  boundary  between  Spain  and  Portugal  Ita  ci>i.  «- 
exceeds  450  miles ;  but  it  has  little  water,  and  can  onW  h 
ajicended  by  flat-bottomed  small  river-barges  lo  Meriula  m 
Portugal,  not  much  more  than  30  miles  from  its  mouth. 

The  Guadalquivir  originates  in  tbe  Sierra  de  Carorl-. 
east  of  3**  W.  long.,  and  near  S?**  50'  N.  lat. ;  and  after  - 
course  of  about  30  miles,  mostly  west,  it  is  met  b>  t^ 
Guadiana  Manor,  which  drains  the  country  enclosed  bfth'.' 
mountain-knot  of  Baza,  and  runs  south,  west,  and  nort^. 
nearly  100  miles,  before  it  joins  the  Guadalquifir.  ll> 
Guadalquivir,  after  running  30  miles  more  to  the  ve«T,  i« 
joined  from  the  north  by  the  Guadarraena»  which  oriiriDAt»* 
on  the  table-land  of  Cuenea;  and,  after  leaving  it.  !!•«' 
south-west  in  m  narrow  valley  of  l^e  Siena  Morent.  h 
flows  nearly  150  miles  before  it  joins  tbe  6usda!qutv.r 
Below  the  confluence  of  the  Guadarmena,  tbe  Gusdaiqui^ 
receives  only  the  waters  of  one  considerable  aJUuenttl- 
Xenil  or  Genii,  which  brings  down  tbe  waters  froto  '•  - 
Sierra  Nevada,  and  runs  first  west  and  afterwards  nnrib- 
west.  Though  its  course  does  not  exceed  100  miles,  at  i'* 
confluenoe  with  the  Guadalquivir  it  is  the  larger  rifer.  r- 
brings  to  it  such  a  volume  of  water,  that  from  this  p " 
the  Guadalquivir  becomes  navigable  for  river-boat*.  At 
the  town  of  Sevilla  the  €ruadalquivir  changes  lU  souii- 
western  course  into  a  neariy  southern  course ;  and  here 
banks,  which  up  to  this  point  were  rather  high,  sink  do*' 
almost  to  the  level  of  the  river*  In  the  low  plain  thr^u 
which  it  flows  it  divides  into  several  branches,  which  em*  ^^ 
two  lar<;e  islands,  Isla  Menor  and  Isla  Mayor,  vbi^K  «:t 
very  low  and  swampy :  though  fertile,  they  are  near)«  un- 
inhabited. Below  Isla  Mayor,  where  the  river  rups  in  ><  * 
channel,  it  forms  a  small  8?stuary,  which  is  coonected  «'  ' 
the  sea  at  S.  Lucar  de  Borrameda.  The  whde  rouiv  •' 
the  Guadalquivir  falls  short  of  300  miles;  but  if  the  G  s 
darmena  is  considered  as  the  prineipal  hctsch,  n  ra^* 
nearly  100  miles  more.  Sloops  may  ascend  the  rvnr ic  ^i'' 
town  of  Seville. 

Among  the  rivers  which  fall  into  the  Meditentnesn  \^ 
sides  the  Ebro,  the  Segura,  Xucar,  and  Guadalsfisr  rn|U  rc 
notice.    The  Segura  originates  in  the  Sierra  de  ^^^ ' 
north  of  the  source  of  tbe  Gnadalquivirt  and  in  Us  u:  '^ 
course,  which  nearly  forms  a  semicircle  nmning  noctb.  ii<k.. 
east,  east,  and  south,  it  flows  in  a  narrow  valley  bet»t<'; 
high  mountains.    Afterwards  it  runs  east  in  the  V  ai«    < 
Murcia>  and  becomes  navigable  at  that  town  for  rirer  btr.'^js 
though  a  great  volume  of  water  is  drawn  ftem  it  to  i'T'i^''' 
the  extensive  plain  of  Orihuela;  where  it  enters  that  r<i  ^ 
it  is  joined  from  the  south  by  the  Sangonera,  whiehori:'- 
nates  on  the  eastern  deeHvity  of  the  mountain-koot  of  Iw'* 
and  brings  down  a  considerable  volume  of  water.  Tbts  nttf 
runs  above  200  miles.  . 

The  Xucar  riseir  on  the  elevated  plain  of  Cnan^  •<  |^ 
plaoe  where  the  Sienrade  Molina  isoonneoted  with  ^^^ 
de  Albara^in,  and  it  nms  for  mora  than  100  uM  »^ 
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Mutb.  in  a  broad  and  moderately  fertile  valley,  without 
reeeivine  any  triUuUry.  It  then  gradually  tumi  to  the 
catt,  and  after  descending  from  the  table-land  near  it«  con- 
fluenoe  with  tlieCabnel,  it  flows  in  a  wide  and  fertile  valley 
until  it  entera  the  plain  of  Valencia  about  12  mtlea  fVom  its 
mouth.  It  probably  would  be  navigable  for  the  last  30  or 
40  miles  from  its  mouth,  if  the  waters  were  less  abundantly 
applied  to  the  irri^tion  of  the  adjacent  country.  Its  course 
eonsiderably  exceeds  200  miles. 

The  Ouadalaviar  orTnria  rises  on  the  north-eastern  edge 
of  the  table-land,  in  the  mountain-ridge  which  runs  from 
Muotalban  to  the  P^agolosa.  After  having  run  about  30 
miles  to  the  town  of  Teruel.  its  surfoce  is  still  2887  feet 
abuve  the  sea-level.  Its  general  course  is  to  the  south,  but 
after  passing  40^  N.  lat.  it  gradually  declines  to  the  south- 
vast,  and  the  course  is  nearly  east  where  it  enters  the  plain 
of  Valencia,  which  is  abundantly  irrigated  by  its  waters. 
After  flowing  more  than  20  miles  in  the  plain,  it  falls  into 
the  Mediterranean  near  Grao,  where  there  is  a  bad  roadstead, 
lis  whole  course  is  about  150  miles. 

FroeUicHont.^The  most  common  kinds  of  grain  which 
are  cultivated  in  Spain  are  wheat,  maize,  barley,  and  rice. 
The  largest  quantity  of  wheat  is  cultivated  in  Catalonia  and 
in  the  western  portion  of  the  plain  of  Old  Castile  and  Leon. 
Rice  is  only  grown  in  the  countries  along  the  Mediterranean, 
from  the  boundary  of  France  to  Cabo  de  Pfeilos.  Frequently 
the  produce  of  the  crops  is  not  sufficient  for  home  consump- 
tion, and  grain  is  imported.  Other  objects  of  agriculture 
are  hemp  and  flax,  especially  in  the  basin  of  the  Ebro.  and 
madder  and  saffron  on  the  table-land  of  Cuen9a.  In  the 
southern  districts  the  sugar-cane  and  cotton  are  cultivated, 
and  the  uloe  for  the  thread  which  is  obtained  from  it.  The 
most  common  vegetables  are  onions,  pumpkins,  cucumbers, 
melons,  water-melons,  potatoes,  beans,  and  peas.  Many 
fruit-trees  are  cultivated,  as  almonds,  figs,  pomegranates, 
lemons,  oranges,  pistachia  nuts,  carobas,  dates  in  the  southern 
districts,  walnuts,  hazel-nuts,  and  especially  chesnut- trees, 
which  in  some  of  the  northern  districts  cover  large  tracts. 
Olive-trees  occur  in  all  parts,  except  the  northern  mountain 
tracts,  and  the  vineyards  are  extensive,  except  on  the  most 
elevated  regions.  Several  of  the  Spanish  wines  are  consi- 
derable articles  of  commerce,  as  Xeres  (Sherry),  Malaga, 
Alicante,  Malvasia,  Tinto,  and  Val  de  Penas.  Brandy  and 
raisins  also  are  articles  of  export  Among  the  wild  trees 
are  the  sweet-acorn  oak  {Querau  ballata),  the  cork-tree 
{Querela  »uber\  the  kermes  oak  {Querctu  cocc^fera),  and 
the  sumach-tree.  On  the  Montanas  de  Afttuhas  and  Aralar, 
aud  also  on  the  western  offsets  of  the  Pyrenees,  there  are 
large  forests  of  fine  timber-trees.  The  plant  from  which 
the  barilla  is  obtained  srows  partly  wild  and  is  partly  culti- 
%-ated  in  the  plain  of  Murcia  aud  some  adjacent  districts. 
The  liquorice-plant  is  abundant  in  the  vicinity  of  Sevilla  and 
near  the  mouth  of  the  Ebro,  and  the  prepared  juice  is  sent 
to  all  parts  of  Europe.  The  esparto  is  used  for  making 
ropes,  mats,  baskets,  &c.  On  the  naked  rocks  of  the  Mon- 
tanas of  Asturias,  lichen  Islandicus  and  orchil  are  collected. 
The  caper-bush  grows  wild  in  the  countries  along  the  Medi- 
terranean, in  which  also  manna  is  collected. 

Among  the  domestic  animals  the  sheep  and  horses  are 
distinguished.  The  sheep  are  noted  for  their  fine  wool, 
which  forms  an  important  article  of  export.  They  pass 
the  summer  on  the  Sierras  de  Guadarama,  Avila,  and 
Guta,  and  the  winter  in  the  low  mountains  of  Estremadura 
which  lie  between  the  Tajo  and  Guadiana.  Their  number 
amounts  to  five  or  six  millions.  Sheep  are  also  numerous 
ill  other  parts,  but  they  have  generally  a  coarse  wool. 
The  horses  of  Spain,  and  especially  those  of  Andalusia,  are 
noted  for  their  beauty ;  but  during  the  French  occupation 
^)  808-1814),  nearly  all  the  fine  breeds  were  sent  to  France, 
aud  they  are  now  rare.  Cattle  are  only  numerous  and  of 
large  sixe  near  the  higher  mountain-ranges;  in  other  parts 
they  are  smidL  The  asses  and  mules  are  distinguished  by 
their  sixe  and  beauty.  Pigs  are  not  very  numerous.  Goats 
are  more  numerous  than  in  any  country  of  Europe,  espe- 
cially on  the  table-land.  There  are  wild  catile  in  the  moun- 
tain region  of  the  Sierra  Nevada,  chamois  in  the  Pyrenees, 
aud  porcupines  in  many  places.  The  mountains  altK>  con- 
tain wolves,  bears,  lynxes,  wild  cats,  and  martens,  the  last 
especially  in  Biscay.  Chameleons  are  found  near  Cadiz, 
and  monkeys  on  the  roik  of  Gibraltar.  The  flamingo  is 
sometimes  seen  near  Valencia,  aud  there  are  also  eagles. 
llie  care  of  the  silkworm,  the  cochineal  insect,  and  bees  are 
branches  of  industry.    In  no  country  of  Europe,  except 


Italy,  ii  Bomueh  tflk  obtained  as  in  the  eastern  and  southern 
provinces  of  Spain.  The  codiineal  insect  has  been  reared 
in  the  last  twenty  years  in  Andahisia,  Granada,  and  Estre- 
madura, and  it  is  said  to  thrive  well.  Bees  are  very  abun- 
dant, and  much  honey  and  wax  are  obtained.  Only  a  few 
kinds  of  fish  are  met  with  in  the  rivers,  but  the  fishery  in 
the  Atlantic  is  important  On  the  coast  of  Galicia  great 
numbers  of  sardines  are  taken,  and  along  the  coast  between 
Cadiz  and  Gibraltar  the  tunny  and  anchovies. 

Spain  abounds  in  minerals.  Gold  and  silver  are  known 
to  exist  in  several  places,  but  they  Were  neglected  whilst 
Spain  was  in  possession  of  the  American  colonies.  The 
I^rro,  a  small  affluent  of  the  Xenil,  brings  down  from  the 
Sierra  Nevada  particles  of  gold.  Silver-ore  is  extracted  from 
some  mines  near  Guadalcanal,  where  platinum  also  has  been 
found.  Some  copper-mines  are  worked,  but  the  produce  is 
small.  A  rich  mine  of  quicksilver  is  worked  near  Almaden. 
Lead  ia  very  abundant,  especiallv  in  the  Sierra  de  Gbdor, 
and  the  annual  produce  of  the  lead-mines  is  600,000  cwt. 
Iron-ore  is  very  abundant  in  the  Sierra  de  Aralar,  in  the 
Sierra  Nevada,  and  in  the  Alpujarras.  That  of  the  Sierra 
de  Aralar  is  of  the  best  quality,  and  the  mines  are  worked 
to  a  oousiderable  extent.  There  are  also  tin,  calamine,  bis- 
muth, cobalt,  alum,  vitriol,  and  jiulphur.  In  some  parts 
largje  quantities  of  saltpetre  are  collected.  Coal  occurs  in 
theflf  ontanas  de  Asturias  and  in  the  Sierra  Morena,  but  H 
is  not  much  worked.  Many  kinds  of  marble  are  got  in 
Catalonia.  Several  precious  stones  are  found,  as  rubies, 
topazes,  amethysts,  turquoises,  and  garnets.  Salt  is  got 
near  Cardona  in  Catalonia,  from  the  lagune  called  the 
Albufera  de  Valencia,  and  from  the  sea-water  along  the 
coast  between  Cape  Trafalgar  and  the  boundary  of  Por- 
tugal. 

(Miiiano,  Diccionario  Geogr.  Estadisi,  de  EspanOy  ^c.  ; 
A  mi  lion's  Geogrq/la  de  EipaXa ;  Bourgoing's  Tableau  cte 
TEepc^ne  Modeme;  Laborde's  Itineraire  deecriptif  de 
VEepagne;  Swinburne's  Travels  through  Spain;  Graham's 
Travels  through  Portugal  and  Spain  ;  Templets  Observa- 
tions on  a  Journey  to  Spain  and  Italy;  Temple's  Second 
Journey  in  Spain;  Link's  Reisen  durch  Fhmkreicht 
Spanien,  vnd  Portugal;  Fis(^her*B  Gemahlde  von  Valencia,) 

Political  Divisions, — In  former  times  Spain  was  divided 
into  fourteen  large  provinces,  some  of  which  were  called 
kingdoms,  as  Granada,  Seville,  Jaen,  Murcia,  Valencia,  &c. ; 
others  principalities,  like  Asturias;  others  counties,  like 
Barcelona,'^  Niebla,  &c. ;  and  lastly,  others  were  called 
provinces,  like  New  and  Old  Castile,  Estremadura,  &c. 
uiscay  was  termed  Senorio.  It  is  now  divided  into  the  fol- 
lowing forty-nine  smaller  provinces: — Alava»  Albacete, 
Alicante,  Almeria,  Avila,  Badajoz,  Baleares,  Barcelona, 
Burgos,  Caceres,  CadiZt  Canarias,  Castellon  de  la  Plan^i, 
Ciudad  Real,  Cordoba,  Coruna,  Cuen^a,  Gerona,  Granada, 
Guadalajara,  Guipuzcoa,  Huelva,  Huesca,  Jaen,  Leon,  Le- 
rida,  Li^rono,  Lugo,  Madrid,  Malaga,  Murcia,  Navarru, 
Orense,  Oviedo,  Palencia,  Pontevedra,  Salamanca,  San  ran- 
der,  Segovia,  Sevilla,  Soria,  Tarragona,  Teruel,  Toledo,  Va- 
lencia, Valladulid,  Vixcaya,  Zamora,  Zaragoza. 

Population, — ^The  present  population  of  Spain  is  variously 
estimated:  some  authors  state  it  only  at  ten  millions; 
others  at  twelve ;  but  in  the  absence  of  any  official  docu- 
ments it  is  impossible  to  decide  which  estimate  is  nearest 
the  truth.  The  last  census,  made  in  1803,  gave  a  total  of 
10,351,000;  which  cannot  have  increased  much  owing  to 
the  troubl^  state  of  the  Peninsula  since  the  commence- 
ment of  the  present  century.  Don  Sebastian  Miiiano,  wbu, 
in  1826,  published  a  Geographical  and  Statistical  Dictionary 
of  the  Peninsula  (Diccionario  Geogrdjtco  de  EspaMa  y  Por- 
tusral^  Mad.,  1826-9,  art.  *  Espana*),  estimates  the  population 
of  Spain  at  13,732,176 ;  which  number  he  says  that  he  has 
obtained  from  documents  and  reports  furnished  him  by  the 
minister  of  the  interior.  But  as  the  work  of  that  author 
abounds  in  gross  inaccuracies,  and  is  well  known  to  have 
been  written  under  the  influence  of  a  faction,  and  with  a 
view  to  exaggerate  the  population  and  resources  of  Spain, 
no  faith  whatever  can  be  placed  in  his  statements.  As  a 
proof  of  the  wilful  exaggerations  of  which  that  writer  has 
been  guilty,  we  need  only  point  out  the  fact  of  his  having 
given  Madrid  a  population  of  upwards  of  200,000  ;  when, 
by  a  census  taken  last  year,  it  has  been  found  to  be  only 
16.'>.000. 

Religion.'^The  esUblisbed  religion  is  the  Roman  Catholic, 
and  no  other  is  idlowed  in  the  Spanish  dominions.  The  crown 
presents  the  archbishops  and  bishops,  who  are  confirmed  by 
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the  holy  see ;  hut  the  pope,  having  of  late  refueed  to  grant 
bulls  ofconftnnalion  to  the  ecclesiastics  nominated  by  the 
regent,  almost  all  the  sees  of  Spain  are  now  administered 
ad  interim  by  bishops  appointed  by  the  government.  Tbe 
wealth  of  the  church  was  at  one  time  immense;  in  178U 
tbe  revenues  of  the  archbishop  of  Toledo  amounted  to 
about  half  a  million  sterling.  Since  the  Revolution  the 
clergy  have  been  deprived  of  the  tithes ;  and,  by  a  law 
pasMd  in  the  last  Cortes,  and  which  has  sjoce  obtained 
the  royal  sanction,  the  whole  of  tbe  estates  belonging  to  the 
cathedrals  are  to  be  sold  for  the  discharge  of  the  national 
debt,  and  the  clergy  are  henceforth  to  be  supported  by  the 
nation.  Tbe  monastic  orders  have  also  been  suppressed; 
and  tbe  convents,  and  the  lands  belonging  to  them,  sold ; 
but  the  convents  of  nuns  have  been  suffered  to  remain  until 
the  death  of  tbe  present  occupants. 

Education, — Education  is  not  generally  diffused;  the 
lower  classes  have  little  or  no  instruction  at  all.  Until 
lately  education  was  almost  entirely  in  the  hands  of  the  regu- 
lar clergy,  or  of  the  Jesuits,  who  had  colleges  in  the  capital 
and  in  the  principal  cities  of  tbe  Peninsula;  but  the  sup- 
pression of  that  and  the  other  monastic  orders  has  been  in 
this  respect  severely  felt  by  the  public  as  no  effectual  pro- 
vision has  yet  been  made  by  government  to  supply  the 
place  of  the  schools  and  colleges  formerly  kept  by  them.  A 
society  however  has  lately  been  formed  at  Madrid  for  the 
establishment  of  infant-schools,  which  has  already  produced 
some  good  results,  and  the  example  is  now  being  followed 
by  Barcelona,  Valencia,  and  other  large  cities.  The  univer- 
sities, which  are  nine  in  number,  namely,  Salamanca,  Val- 
ladolid«  Santiago,  Alcal&,  Zaragoza,  Huesca,  Cervera,  Se- 
villa,  and  Toledo,  are  in  a  most  deplorable  condition,  being 
attended  only  by  students  destined  for  the  church,  or  those 
who  follow  the  profession  of  law  or  of  medicine,  for  which 
only  academical  studies  are  required.  The  children  of  the 
nobility  and  rich  people  are  educated  in  France  and  other 
parts  of  the  Continent.  There  are  in  the  capital  various 
academies  and  literary  societies  [M/rnaiD],  but  their  iRboiirs 
of  late  have  been  unimportant. 

Co/ontef.— The  only  colonies  now  remaining  to  Spain,  of 
her  once  extensive  dominions  in  America,  are  the  islands 
of  Cuba  and  Puerto  Rico.  She  possesses  the  Philippine 
Islands  in  Asia,  and  the  fortresses  of  Ceuta,  Melilla, 
and  Peiion  de  la  Gomera,  on  the  northern  coast  of  Afnca, 
which  are  used  as  places  of  transportation  for  con- 
victs. Tlie  islands  of  Fernando  Po  and  Ann^n,  on  the 
western  coast  of  Africa,  also  belong  to  her. 

Revenue,  Trade,  «^. — The  public  revenue  of  Spain,  in- 
cluding that  of  her  colonies,  amounts  to  about  13,000,000/. 
sterling ;  but  the  expenditure  for  several  vears  has  exceeded 
tbe  revenue  by  nearly  one-half.  The  public  debt  amounts 
to  about  40,000,000/.  sterling,  upon  which  no  dividends  have 
been  paid  for  some  time.  No  country  of  Europe  equals 
Spain  in  natural  commercial  advantages,  whether  we  con- 
sider its  situation  or  its  products.  The  coasts  are  ex- 
tensive, and  the  ports  numerous  and  commodious;  the 
inhabitants,  inured  to  a  warm  climate,  visit  the  tropical  re- 
gions with  comparative  safety ;  yet  it  is  far  behind  any  other 
country  in  commercial  importance.  During  the  seventeenth 
century  most  of  tbe  Spanish  trade  with  America  was  carried 
on  in  Dutch  or  English  vessels;  and,  with  tbe  exception 
of  wine,  wool,  and  oil,  few  if  any  of  tbe  productions  of 
the  Peninsula  found  their  way  to  that  market  About 
the  close  of  the  last  century,  under  the  enlightened  admi- 
nistration of  Count  Florida  Blanca,  Spanish  commerce  re- 
vived, and  several  manufactures  were  established  through- 
out the  country.  These  however  were  all  destroyed  during 
the  Peninsular  war,  and  the  subsequent  separation  of  the 
American  colonies  from  the  mother  country  has  completely 
annihilated  the  maritime  trade  of  Spain.  At  present 
Catalonia  is  almost  the  only  province  of  Spain  where 
manufacturing  is  carried  on  to  any  extent,  but  notwith- 
standing the  enormous  duties  imposed  for  their  protec- 
tion, few  products  of  Catalonian  industry  can  enter  into 
competition  with  the  corresponding  articles  of  foreign 
manufacture;  and  the  most  scandalous  contraband  trade 
is  carried  on  through  Gibraltar,  Portugal,  and  on  the 
coast  of  the  Mediterranean,  to  the  great  detriment  of 
the  revenue.  Were  the  Spaniards  to  devote  their  at- 
tention to  Bj^icuUure,  and  to  establish  speedy  means  of 
communication  between  their  provinces,  by  making  roads 
or  digging  canals,  it  would  prove  a  greater  source  of  pros- 
perity to  their  country  than  the  attempt  to  establish  roanu- 


facturee.  The  chief  exporta  of  8|M(in  eonsist  of  mum^oi 
which  4,130,755  gallons  were  shipped,  in  J 840,  to  EogUiid 
alone— dried  fruits,  com,  oil,  wool,  qoicksilter,  lead,  tixi 
some  iron.  Tbe  silk  of  Valencia,  which  is  equal  to  that  of 
Italy,  is  bought  by  the  French  manufacturers. 

Government  and  Constitution. — The  governroeot  nf 
Spain  during  the  middle  ages  was  absolute,  though,  from 
the  peculiar  position  of  the  country,  and  the  earlier  dcM- 
lopment  of  popular  rights — ^the  Cortes  held  at  Burgoi.  iq 
1169,  having  preceded  by  nearly  a  century  the  celebn!  1 
Leicester  p£liament — the  power  of  the  king  was  more  ur- 
tually  restricted  than  in  any  other  country  of  Europe.  Fer- 
dinand the  Catholic  aimed  the  first  blow  at  8pani»b  liber u, 
by  avoiding,  as  much  as  possible,  the  convocation  ot  \i.i 
Cortes.  His  successor,  Charles  V.,  completed  the  ruin  of  \Ut 
Cortez,  by  entirely  disregarding  their  petitions  and  defiii.ri: 
the  citizens  who  rose  in  arms  to  support  the  cause  of  na- 
tional liberty.  Spain  continued  to  be  ruled  despotically  bt 
the  kings  of  the  houses  of  Austria  and  Bourbon  uDtJibf 
French  invasion  in  1608,  when  the  deputies  of  tbe  K^«:il 
provinces  assembled  at  Cadiz,  and  framed  a  new  constituii :.. 
which  was  sworn  to  and  promulgated  in  1812.  At  the  d  «r 
of  the  war  however,  Ferainand,  who  had  recovered  Ilh  ih 
berty,  refused  to  give  it  his  sanction,  and  he  re-establi^lietl  tbe 
old  forms  of  government ;  but  being  compelled  soun  aiirr 
(1820)  bv  a  military  insurrection,  at  the  head  of  which  «:» 
General  lliego,  to  swear  to  the  constitution  of  1812,  it  i'^sm 
became  the  law  of  the  land,  until  it  was  a  second  time  put 
down  with  the  assistance  of  a  French  army. 

On  the  death   of  Ferdinand  fl  832%  his  widow,  Qutcn 
Christina,  wishing  to  conciUate  the  liberal  party,  giu  thr 
nation  a  new  charter  (Bstatuto  Real),  and  re-atisbli^l  i  i 
the  antient  Cortes  of  the  kingdom,  with  some  slight  mjili- 
fications,  one  of  which  was  the  appointment  of  two  cbambcrt. 
that  of  the  *  Procuradores,'  or  Deputies,  and  that  of  tbe  *  IV- 
ceres,*  or  Peers.    This  last  was  composed  of  all  the  g\  an  1  < 
of  Spain,  who  were  declared  peers  by  right  of  birth.  {l»  \u  .  :i 
of  a  certain  number  of  noblemen,  high  functionaries,  his).  ^ 
&c.,  whom  the  crown  rescr\*ed  to  itself  the  right  of  cp  aw  ; 
peers  for  life.  The  kin*;  alone  had  the  powernf  uon^okinj.  ^  ^ 
pending,  and  dissolving  the  Cortes :  the  only  occasion  v ... 
rendered  their  convocation  imperative  was  the  demi- 
the  crown  or  the  occurrence  of  any  arduous  affair  irhirh  .  t 
government  might  consider  so  important  as  to  reauirc  :U: 
tliey  should  be  consulted.    In  the  event  of  a  dissolutiun  it. 
other  parliament  was  to  be  convoked  before  the  Ups«  ot  il . 
year.    The  Cortes  had  not  the  power  of  deliberating  or.  u;  i 
matter  which  had  not  been  expressly  submitted  to  tite .p 
but  they  had  the  right  of  petition.     I'he  concession  of  tl.x- 
and  other  political  rights  not  having  satisfied  the  dcww.  • 
of  the  Liberal  party,  several  attempts  were  afterward)  lu. . 
to  re-establish  the  Constitution  of  1812,  though  tl.c  n. 
enlightened  part  of  the  nation  had  long  acknowledt:.!  :•• 
impracticablity.     At  last,  in  1836,  the  revision  of  theC  a- 
stitution  was  intrusted  to  theCbambera  by  the  ^ovenin  c  . 
and  after  a  lengthy  discussion,  which  lasted  the  «l< 
the  session,  the  new  constitution  of  the  Spanish  ku::    i 
was  sworn  to  by  the  queen-regent,  in  June,  1837.    i  ' 
differs  materially  from  the  old  one  of  ] 8 12.    losieiui  uf  < "  > 
one  chamber,  as  befure,  two  were  instituted — thai  t-/  •  ' 
Diputados  and  that  of  the  Senadores — the  ineailv>  >• 
which  are  invested  with  equal  powers,  but  all  hills  xnW »: 
to  taxation  are  to  be  presented  in  the  first  instance  i  i»> 
Lower  Chamber.  Instead  of  the  indirect  election,  tlie  il.  ^  < 
system  is  adopted.  Both  chambers  are  elected  by  the  ;<  •  •  *. 
the  crown  having  the  privilege  of  choosing  one  outtfi^  ■> 
three  senators  presented  by  the  electors  of  the  proni:'\*. 
By  the  Constitution  of  1812,  the  Cortes  met  aunui'>  '•  ^ 
fixed  day  without  being  summoned  by  the  kmc;  t^^  '^*'' 
session  lasted  till  another  fixed  day,  two-thirds  uftherc^  i 
bers  having  the  power  of  adding  a  month  to  the  b^-*   ' 
I  The  veto  of  the  crown  moreover  was  only  suspensn*  '•• 
I  enactment  of  laws;  but  in  the  present  constitution  it  •>  >  - 
,  solute.    Much  of  the  democratic  tendency  of  the  furnK- 
been  done  away  with,  and  it  has  in  most  points  be. • '"- 
similated  to  the  constitution  of  other  representative  >'-''« 
of  Europe.  It  has  however  not  been  extended  to  the  c.  t  ^  ^ 

Laws, — During  the  period  of  Roman  dorointt inn  Si-j 
was  governed  by  Roman  law.  The  Northmen  int.^-i  ■  j 
the  Vijiigothic  code,  sr?tiently  called  Forum  Judicum,  >'  j 
Fuero  Juzgo  by  the  Spaniards.  It  was  first  promu!g.'*^"« 
by  Euric(A.D.  466-83),  and  greatly  improved  or  aupmcu^ J 
by  his  successors,  its  principal  groundwork  .being  iheflif 
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private  individoil  then  fbllowod  another  upon  the  throne, 
none  of  vbotn  occupied  it  long  or  dted  a  nattrral  death.    In 
564,  Athanat^ild,  a  noble  Goth,  bavin)^  usurped  tbe  royal 
power,  purchased  the  assistance  of  Justinian,  the  Bastem 
emperor,  by  sunendering  to  him  some  fortresses  along  the 
south-easlern  coast,  and  promising  to  hold  tbe  rest  of  bis 
dominions  as  a  fief  of  tbe  empire.    Under  the  reign  of  tbin 
monarch,  tbe  Suevi,  who  slill  held  some  districts  of  Galicia, 
following  tbe  example  of  tbeir  king  Theodomir,  abjured 
Arianism,  and  were  admitted  into  tbe  bosom  of  tbe  church. 
Spain  was  not  entirely  emancipated  from  her  dependence 
upon  tbe  empire  until  the  reif^n  of  Leovigild,  one  of  the 
greatest  Gothic  kings,  who  subdued  the  Suevi,  and  incorpo- 
rated that  vassal  state  with  bi^  own  kingdom.    He  was  just 
-and  brave.    His  first  wife  Tbeodosia  had  three  brothers, 
who  were  canonized  by  tbe  Catholic  church  for  their  pieiy, 
namely,  St.  Isidore,  St.  Fulgentius,  and  St.  Leander.    His 
son  Hermengild,  who    revolted    against  bim,  has  been 
canonized  by  tbe  papal  see,  and  represented  as  an  bumble 
and  persecuted  martyr,  instead  of  a  rebellious  and  ungrateful 
son,  merely  because  he  abjured  Arianism  and  embraced  the 
Catholic  faith.    In  672  the  throne  of  Gothic  Spain  was  oc- 
cupied by  Wamba,  a  monarch  distinguished  by  bis  virtues 
and  abilities.    Tbe  Saracens  of  Africa  having  attempted  to 
land  at  Gibraltar,  Wambu  fitted  out  a  fleet  and  defeated  them 
in  the  first  naval  action  recorded  in  tbe  annals  of  Spain. 
He  was  succeeded  by  EfVigiu«,  and  Ervigius  by  Egica,  who 
repulsed  the  attacks  of  the  Saracens,  but  is  best  known  fur 
bis  legislative  labours.    Egica  associated  his  son  Witiza 
in  the  empire,  whose  depravity  and  mis^overniDent  reduced 
the  country  to  the  most  deplorable  condition.     He  was  de- 
throned by  Roderic,  under  whose  reign  (ad.  711)  tho  Arabs 
of  Africa,  commanded  by  Tarik  Ibn  Zey&d,  crossed  the 
straits,  and,  after  defeating  the  whole  force  of  the  Gothic 
monarchy  on  the  banks  of  tbe  Guadalete  [Moors],  to^k 
the  capital,  Toledo. 

Second  Period.  —  Spain  divided  into  Kingdoms  (from 
A.D.  711  to  A.D.  1518).— Miisa  Ibn  Nosseyr,  who  followed 
in  tbe  steps  of  Tarik,  prosecuted  his  conquests,  and  reduced 
tbe  whole  of  Spain  to  the  sway  of  Isl&m,  with  the  exception 
of  the  mountainous  districts  of  the  Asturias,  where  tbe 
prelates  and  cliiefs  of  the  Goihs  fled  for  refuge.  [Mvsa.] 
It  was  from  those  mountains,  the  cradle  of  Spanish  liberty, 
that  a  Gothic  nobleman,  named  Pelayo,  attempted  to  rescue 
his  country  from  the  yoke  of  the  infidel.  Profiting  by  the 
divisions  among  the  Moslems,  he  seized  on  some  towns 
among  tbe  mountains,  defeated  tbe  forces  sent  against  bim, 
and,  having  successively  enlarged  bis  dominions,  founded  the 
small  kingdom  of  Asturias,  which  be  transmitted  to  his  sou 
and  successor  Favila,  in  737.  [Pelayo.]  Alfonso,  sur- 
named  the  Catholic,  who  succeeded  Favila  (in  739),  made 
ample  additions  to  his  territories.  He  was  succeeded  by  bis 
eldest  son  Fruela  (757),  and  Fruela  by  Aurelio  (768),  under 
whoho  rule  no  important  accessions  were  made  to  tbe  terri- 
tory of  the  Christian  kingdom.  Pressed  on  every  side  by 
the  victorious  Abdu-r-rahmun  I.,  who  occupied  tbe  throne 
of  Cordova,  the  little  state  of  Asturias,  with  its  possessions 
in  Leon,  seems  only  to  have  bad  a  precarious  existence. 
Indeed  Mauregato,  a  natural  son  of  Alfonso  the  Catholic  by 
a  Mohammedan  slave,  who,  with  the  aid  of  Abdu-r-rahmfm, 
ascended  the  throne  of  Asturias  in  783,  is  said  to  have  in- 
sured peace  only  by  payment  of  an  annual  tribute  of  luo 
virgins,  half  of  noble  and  half  of  ignoble  birth.  While  these 
evunts  were  passing  in  the  north-western  parts  of  the  Pen- 
insula, another  Christian  kingdom  was  rismg  into  existence 
in  the  recesses  of  the  Pyrenees.  In  758,  according  to  the 
best  native  historians,  Garcia  Ximenez,  a  wealthy  noble  of 
(.•antabrian  origin,  was  proclaimed  king  by  the  inhabitants 
of  the  country  ot  Sobiaibe,  which  became  in  time  the  foun- 
dation of  the  two  kini>donis  of  Navarre  and  Aragon ;  but 
the  early  history  of  this  little  kingdom  is  involved  in  such 
obbcurity,  that  the  successive  labours  of  ciiiios  and  his- 
torians have  hitherto  failed  in  attempting  to  separate  hi*- 
torical  truth  from  romance. 

About  the  beginning  of  the  ninth  century,  AVifrid,  a  go- 
vernor of  the  Spani&h  March  for  the  French,  assumed  the 
title  of  count  of  Barcelona.  Nearly  two  centuries  after 
(A.O.  1005),  the  ancient  province  of  ^ardulia,  which,  from 
the  numerous  forts  erected  by  Alfonso  1.  for  its  defence, 
took  the  name  of  Castfllut  after  being  long  governed  bv 
counts,  the  first  of  whom  was  Fertan  Gonzalez,  was  formed 
into  a  kingdom  by  Saucho  el  Mayor,  who  was  likewise  kmg 
of  Navarre. 
In  1 137  Catalonia  was  annexed  to  Aragon  by  tbe  mar- 


riage of  Petronila,  daughter  of  Rmmiroll.,  with  Ha\iji<  .-■. 
Y..  count  of  Barcelona. 

The  crowns  of   Castile    and    Leon    were   also  uriv. 
at  times  on  the  same  bead,  either  by  mamaee  ur  > , 
conquest.     In    1U72,  after    the    assassination  of  Sab^:, 
II.,   king  of   Castile,   before    tbe   walls  of   Zimora,  i. . 
brother.  Alfonso  YI.  of  Leon,  became  king  of  Astu:.a«, 
Leon,  Galicia,  and  Castile.    About  the  tame  time  f*: 
1095)  tbe  kingdom  of  Portugal  was  founded  by  Uenn  m 
Besan^on,  to  whom  Alonso  gave  in  marriage  his  i^lm 
daughter  Theresa,   together  with  the  right  of  cun,    ., 
over  the  Moors.    [Portxjoal.]  To  relate  the  partiru.:i.  .  •• 
tory  of  these  states  falls  not  within  the  limits  of  tUi^  a. .  r 
Their  rulers  were  frequently  at  war  with  each  othfr.  n « 
of  uniting  tbeir  arms  against  the  common  foe,  and  tha<    • 
deliverance  of  the  Peninsula  fh>ui  the  infidel  wsb  reiir .  •« 
It  was  not  until  the  end  of  the  eleventh  century  tint  tir* 
states  began  to  extend  their  frontiers  at  the  expen«e  r;i  .  ^ 
Mohammedans ;  and  this  was  owing  more  to  tbe  dis%;n>    . 
and  civil  wars  which  broke  out  among  tbeir  enen)ie\  \  .. 
to  the  wise  policy  or  vigorous  attacks  of  their  Uum.  ;. 
leaders.    In  1085,  Toledo  and  the  neighbouring  (Ut. 
were  reduced  by  Alonso  IH.  of  Castile,  under  wIiom;  i'.  . 
Rodrigo  de  Yivar,  surnamed  El  Cid,  achieved  must  vf  ■  > 
exploits.      [Alonso  Y1.]     His  grandson  and  hmce^x: 
Alonso  YIiL,  usually  styled  ibe  Emperor,  advaurnl  '.., 
frontiers  of  Ciistile  from  the  Tagus  to  the  Sierra  Ulu.-  • 
Ferdinand  IIL  took  Badajoz  and  Merida  in  123U,  C*:.  >. 
in  1236,  and  Jaen,  Seville,  and  Murcia  in  1243.    T    ! 
brilliant  successes  orer  tbe  Mohammedans  he  uweri  t:. 
surname  of '  El  Santo'  (the  saint),  which  the  Spaiuaui^ . .  . 
nim,  and  which  was  afterwards  confirmed  by  a  bull  c:   . 
nooization  from  Clement  X.  in  IC71.     His  son  at.d  « > '  ^ 
sor,  Alsonso  X.,  burjiamed  el  SabiOt  or  the  learned,  i- '-  • 
kn(Avn  for  the  'Astronomicui  Tables*  which  p&»s  Ua/' 
name,  and  for  the  compilation  of  the  law«  uf  thi-  ' "" 
Partidas,'  than  for  his  conquests.     During  this  titi><  ' 
kings  of  Aragon  were  not  inactive.    As  early  as  the ' 
ning  of  the  eleventh  century  (1035-03)  Ramiro  I.  liu.   i 
I  tended  the  frontiers  of  bis  lillle  kingdom,  aud  uiaJc  '. 
Moorish  kings  of  Tudela,  Saragossa,  and  Lerida  lii»  ir    - 
^ries.    His  successor  (1063-94)  Sancho  I.  reduced  ui'  :• 
Mohammedan  fortresses  between  the  Pyrenees  iimi  ' 
Cinca.    Alonso  I.  took  Saragossa  in  1118,  and  oiaie  •>'<■  :> 
capital  of  his  kingdom.     He  also  conquered  alt  the  a;   <• 
south  of  the  Ebro,  and  from  his  warlike  habits  wa>  \. 
named  el  Batallador  (the  warlike).     Jayuie  I.,  lU'  • 
celebrated  king  in  the  antient  annals  of  Aragon,  proy.( :  '<• 
tbe  conquests  of  his  predecessors.   In  1229  he  took  iii<  :> 
learic  Islands,  which,  though  reduced  in  1 1 1 5  by  K  i^  u 
III.,  count  of  Barcelona,  bad  again  fallen  into  the  [w-  * 
the  Mohammedan  pirates.    The  important  city  ufVau    • 
tbe  capital  of  a  Moorish  kingdom  of  that  name,  su  u.    < 
to  him  in  1238.    Owing  to  these  and  other  cunqui-^  ^  ^' ' 
kings  of  Castile  and  Aragon,  the  Spanish  MusNid'  y 
drixen  to  the  mountains  of  Granada,  where,  iu  l:^*.  • 
hammed  Ibnu-1-ahmar  founded  a  new  kiugdom.   [^!''  ' 
After  this  several  unsuccessful  attempts  i»cre  tuo'^  j 
the  Africans  to  re-eatablish  the  rule  of  Isl&m  in  Spu.u    >• 
1273  Abu  Yusuf  Ya*kub  Ibn *Abdil-hakk,  fourih  ^     ■ 
of  Marocco  of  the  dynasty  of  the  Benu  Merin,  <  ros**  - 
strait  with  a  formidable  host;  but  after  some  siIigHiauv 
tai^es,  be  returned  to  bis  dominions  without  luuK'-:   '■ 
important  conquest.     In    1339  Abu-l-hasan,  kiriL' f' y 
having  landed  at  Gibraltar  with  considerable  t-'^^^  ''^' 
del'eated  on  the  banks  of  the  river  Salado,  nearT.^''  •   > 
the  kings  of  Castile  and  Portugal  united  (OctuU?r.  :  -  ' 
During  the  reign  of  Pedro  IV.  of  Castile,  Ei-v  '  •  ^ 
the    first    time     interfered     in    tbe    iniernsl   -•    '•  " 
Spain.    That  prince,  who   from   bis  tyrannical  t\.x  ^' - 
ciueUies,    was    surnamed    'el   Cruel,*    began    bi>  ••  • 
\^\\h  the  murder  of   his  father's  mistre»s.  ENn-:- 
Guzman ;   his  nobles  and  high  vassals  fell  the  >icii-^  ' 
liis  cruelty,  or,  as  it  has  been  qualified  by  bi>  »[*  •  i; 
Ziiniga.  of  his  unflinching  severity  and  love  of  j«i*'^^^'  ^/ 
1358  he  treacherously  murdered  his  natural  ^'^'|"'''.; ,] 
Fadrique,  who  was  grand-master  of  SanUs^o.    H* 
victim  was  his   cousin  Juan,   prince  of  Ara^jon-    "-'^ 
vorced  his  queen,  Blanche  of  Bourbon,  threw  her  J»-  • 
duni^eon.  and  aHerwards  had  her  poisoned.    H«>r)',  [ ,  . 
of  Traatamara,  Pedro's  natural  brother,  alarmed  at  i"j'  j*' 
of  his  family,  took  shelter  in  France.    Having,  w.i'  '  ^ 
conbent  of  Charles  Y..  raised  a  strong  body  of  inera . - 
adventurers,  commanded  by  Bertrand  du  Guwclw.  *»-  - 
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Castile,  which  tpreftd  to  other  provinees  of  Spain.  The 
avarice  of  the  Fleoiings,  to  whom  the  administration  of 
affairs  had  been  almost  entirely  committed  sinee  the  death 
of  Ximenex.  and  the  utter  disregard  shown  hy  Charles 
himself  of  all  constitutional  forms,  so  incensed  the  people 
that  they  rose  in  arms  for  the  defence  of  their  rights. 
Toledo  took  the  lead;  the  citizens  expelled  the  king's 
offlcers,  elected  municipal  govemors  and  oouneils,  to  whom 
they  gave  the  name  of  eomunidades,  and  raised  a  body  of 
troops,  the  command  of  which  they  entrusted  to  John  of 
Padilla.  The  attempts  made  by  Adrian,  the  regent  of 
the  kingdom  during  Charles's  absence,  to  quell  the 
insurrection  proved  nnsucoessfuL  The  royal  troops  were 
defeated  near  Segovia,  and  the  rebellion  spread  through 
Leon,  Galicia,  and  Estremadura.  This  seemed  to  Francis  L 
a  favourable  opportunity  for  reinstating  Jean  D'Albret  in 
the  kingdom  of  Navarre.  A  French  army,  under  Andrew 
de  Foix,  speedily  conquered  that  kingdom,  the  garrisons  of 
which  were  tlien  employed  against  the  oomoneros  of  Cas- 
tile, but  that  young  and  inexperienced  general  having  ven- 
tured to  penetrate  into  Castile,  the  Spaniards,  though 
divided*  united  their  forces,  routed  his  army,  took  him 

Erisoner,  and  recovered  Navarre  in  a  shorter  time  than  he 
ad  subdued  it    The  Count  of  Haro.  who  had  succeeded 
Ronquillo  in  Uie  command  of  the  royal  forces  against  the 
comuneros,  retook  Tordesillas,  defeated  the  insurgents  in 
several  actions,  and  at  length  took  Padilla  prisoner,  and  had 
him  execut^  [Padilla.]     His  widow  Donna  Maria,  a 
woman  of  high  spirit,  induced  the  citizens  of  Toledo  still  to 
defend  the  cause  for  which  her  husband  had  fallen,  but 
all  her  efforts  were  in  vain.    Toledo  was  taken  by  the 
royalisU,  and  she  tied  to  Portugal.    The  consequence  of 
this  unsuccessful  rebellion  was    a  material  accession   of 
power  to  the  triumphant  party,  and  a  proportionate  reduc- 
tion of  those  rights  for  the  extension  of  which  the  van- 
quished had  fought.    A  league  was  about  this  time  con- 
cluded by  the  intrigues  of  Cardinal  Wolsey,  between  the 
Pope.   Henry  VHI.,    and  Charles,    against  France.    By 
granting  him    the    revenues  of  two  sees  in  Spain,  and 
pledging  his  word  that  be  would  assist  him  in  obtaining  the 
papacy,  Charles  won   over  to  his  interests  the   ambitious 
ctardinal.    Strengthened  by  this  alliance,  the  emperor  pro- 
ceeded to  expel  the  French  from  the  duchy  of  Milan,  where 
the  insolence  and  exactions  of  Marshal  de  Lautrec  had 
made  them  extremely  odious.  The  papal  army,  commanded 
by  Prospero  Colonna,  an  experienced  general,  being  joined 
by  Spanish  troops  from  Germany  and  Naples,  attacked  and 
defeated  them,  and  after  an  unsuccessful  campaign  the  French 
evacuated  the  duchy,  retaining  only  the  town  of  Cremona 
and  the  castle  of  Milan.    The  election  of  Cardinal  Adrian, 
Charles's  preceptor,  who  in  1621   was  raised  to  the  papal 
see,  to  the  astonishment  of  all  Europe,  and  to  the  great 
disappointment  of  Wolsey,  roused  the  anger  of  his  rival 
Francis,  and  war  broke  out  again  in  Lombardy ;  but  the 
advantage  remained  entirely   with  the  Imperialists    and 
Spaniards.    At  last,  after  a  series  of  campaigns,  during 
which  the  duchy  of  Milan,  for  which  they  chietly  contended, 
was  alternately  gained  and  lost  by  both  parties,  the  year 
1524  ended  with  the  defeat  and  capture  of  the  French  king 
before  Pavia  on  the  24th  of  February.  [Francis.]    On  his 
arrival  in  Madrid,  where  he  was  removed  under  the  escort 
of  Don  Antonio  de  Leyva,  Francis  asked  to  see  his  rival, 
who  refused  him  an  interview,  and  kept  him  in  rigorous 
confinement  until  the  terms  for  his  liberation  should  be 
agreed  upon.    After  a  great  deal  of  negociating,  a  treaty 
was  at  length  concluded  (1626),  by  which  Francis  was  to 
cede  Burgundy ;  to  give  up  all  claims  on  Italy,  as  well  as 
on  the  sovereignty  of  Flanders  and  Artois;   to  rastore 
Charles  de  Bourbon  to  his  dignities  *4nd  states ;  to  marry 
Eleanor,  queen-dowager  of  Portugal,  sister  of  the  emperor, 
and  finallv  to  deliver  his  eldest  and  second  son  as  hostages 
for  the  fulfilment  of  these  agreements.    Should  the  states- 
general  of  his  kingdom  prevent  the  execution  of  this  treaty, 
Francis  solemnly  swore  to  return  to  his  prison.    But  while 
he  pledged  his  oath  and  honour  for  the  fulfilment  of  these 
conditions,  Francis  is  said  to  have  signed  a  secret  protest 
against  the  validity  of  his  promise,  a  subterfuge  ill  suiting 
a  king  whom  the  writers  of  his  nation  have  represented  as 
a  model  of  chivalry  and  honour,  in  opposition  to  his  imperial 
rival,  whom  tliey  describe  as  equally  perfidious  and  uufeel* 
ing.    Long  wars,  acrimonious  negooiations,  and  a  formal 
challenge  to  single  combat  from  Francis  to  Charles  ensued, 
endini;  in  the  taking  and  sack  of  Rome  by  the  Constable  of 
IKiuibon  (May,  ld27)  [Bovkbon].  the  capture  of  Pope 


Clement,  who  was  tent  a  prisoner  to  Spain,  and  xU 
treaty  of  Cambray,  hy  whicn  Francis  agreed  to  psv  tvi 
millions  of  crowns  as  the  ransom  of  his  two  tons ;  to  fciien 
the  sovereignty  of  Flanden  and  Arlois ;  and  to  forego  aii 
his  Italian  daims,  while  Charles  was  not  to  demand  tbf 
restitution  of  Burgundy. 

During  these  transactions,  war  had  been  cairied  on  mth 
various  suroess  against  the  Turks,  who  in  1522  took  (he 
island  of  Rhodes,  and  against  the  piratical  states  oo  the 
northern  coast  of  Africa.  No  sooner  was  the  peace  eoittoli. 
dated,  than  Charles  determined  to  turn  his  ami  leuntt 
the  African  pirates.  In  15S5  an  expedition,  eonduetcd  bv 
the  emperor  in  person,  sailed  for  the  port  off  Tunii,  nbvh 
had  lately  fallen  into  the  hands  of  the  corsair  BarbiroiM. 
Muley  Hasan,  the  dethroned  king  of  Tunis,  pronbing  'a 
assist  Charles  with  his  forces.  Goletla,  a  seaport  town,  Ur.,. 
fied  with  300  pieces  of  cannon,  was  taken,  with  all  tbe  Torki*-' 
fleet  within ;  the  corsair  himself  was  defeated  in  a  piteii:  i 
battle;  and  10,000  Christian  slaves,  having  knocked  ..<: 
their  fetten,  made  themselves  masten  of  the  citadel,  sii  s; 
Charles  was  engaging  the  enemy  outside  the  town.  T.  •.• 
sceptre  was  restored  to  Muley  Hasan  on  condition  that  U 
should  acknowledge  himself  the  vassal  of  the  emperor,  dr 
liver  up  all  his  fortresses  on  the  coast  of  Tuni^  and  pa>  oa 
annual  tribute  of  12,000  crowns  for  the  support  ot' lie 
Spanish  garrisons.  An  attempt  made  some  yesri  after 
(1541)  upon  Algiera  was  not  equally  sncoessfoL  A  iturn 
drove  the  fleet  from  its  moorings ;  the  army,  being  depntei 
of  provisions  and  ammunition,  was  cut  off  by  disease  or  il>e 
sword  of  the  Arabs,  and  Charles  vras  oompelicd  to  rsiae  \i^ 
siege  of  that  city,  leaving  his  artillery  and  baggage  bchioi 
The  remainder  of  his  reign  was  spent  in  war  with  France  •  r 
with  the  Protestant  princes  of  Germany,  who.  in  Auz^^i 
1552,  obtained  Uie  free  exercise  of  their  religion  iu  ibcj 
dominions.  [Charlks  V.  of  Gsam a.ny.]  Soon  siter '  -' 
decease  of  his  mother  Joanna  (1565),  Charles  assemUed  lu 
states  of  the  Low  Countries  at  Brussels  on  the  2dtb  of  0. 
tober,  and  resio^ned  the  sovereignty  of  his  paternal  domin.< : « 
to  his  son  Philip,  to  whom  he  had  already  given  his  I(<tluj 
possessions  on  the  occasion  of  his  marriage  with  }\^\ 
of  England  in  1554.  Two  weeks  after  he  made  <>^tr 
to  him,  before  a  large  assembly  of  German  princi'»  ar.! 
Spanish  grandees,  the  rest  of  his  European  and  America 
dominions;  and  in  the  following  year  (1556)  he  like'>.^' 
resigned  the  Imperial  crown  to  his  brother  Ferdmani  v:.j 
had  already  been  elected  King  of  the  Romans  and  his  s:!*- 
cesser.  In  February,  1557,  he  retired  to  the  roonaiien*': 
St.  Just,  near  Plasencia  in  Extremadura,  where  be  pa.w: 
the  remainder  of  his  days.  During  the  reign  of  tbb  i^\^'t 
monarch,  tbe  empire  of  Mexico  was  conquered  by  Her- 
nando Cortes  (1318-21);  Magalhaens,  a  Portuguese  ofTirer. 
discovered  tbe  westward  passage  totheEastIndies»thru('<:'i 
the  '  Strait  of  Magalhaens,'  and  opened  to  Spain  tbe  rra 
trade  of  India  and  China;  in  1531  Piiarro,  follouio;:  v. 
Balboa*g  steps,  made  his  way  to  Peru,  and  overthrew  l* 
empire  of  the  Incas.  [Cortks  ;  Magalhasns  ;  Pizarh  ' . 
The  following  are  the  best  histories  of  this  rt\2,n  :-!!>r- 
doval,  •  Historia  de  Carlos  V.'  (Pamplona,  1618.  fol.);  V.  ■ 
'Epitome  de  la  Vida/  &c.  (Mad.,  1613,  4to.);  Ulloa.*\.i 
del  Imperatore  Carlo  V.'  (Venetia,  1559,  4to.) ;  and  RoUti 
son's  invaluable  work. 

Philip  II.  had  neither  the  inclination  nor  the  talents 
for  war  of  his  father ;  accordingly  his  first  step  upuo  hi« 
accession  was  to  negociate  a  peace  with  France,  torougb  t!:- 
mediation  of  his  wife  Mary  of  England.  This  bo«i'*Yf 
was  of  short  duration.  Henry  II.,  having  been  induced  U 
tbe  pope  to  re-assert  the  rights  of  France  to  the  sorerfifott 
of  Naples,  sent  the  duke  of  Guise  into  Italy  at  the  beul  oU 
powerful  army ;  but  the  superior  talents  of  tbe  duke  of 
Alba,  who  commanded  the  Spanish  forces,  preTsiled.anl 
the  French  were  expelled  from  the  Neapolitan  temton. 
In  1557  the  united  forces  of  Spain  and  England,  eomaunded 
by  the  duke  of  Savoy,  gained  tbe  battle  of  St.  QueDtm.  m 
commemoration  of  which  a  monastery,  saersd  to  St  Uo* 
rence,  was  built  at  considerable  expense.  [Bscurial.]  ^^- 
death  of  Mary,  1558,  and  the  accession  of  Biissbelh  to  tu 
throne  of  England,  changed  the  state  of  aCairs.  Pi»>iP' 
return  to  Spain  was  followed  by  a  most  sanguinarv  per^r* 
cution,  by  which  he  succeeded  in  crushing  the  germ  of  iiie 
Reformation  in  the  Peninsula.  The  Moriscos,  who.  «bai- 
ever  might  be  their  attachment  to  tbe  habiusnd  faiUMt 
their  ancestors,  had  proved  loyal  sulgects  to  his  father,  «vi^ 
so  exasperated  by  bis  measures,  that  tbey  revolted  in  ^vtu. 
provinces  of  the  kingdom;   and  ofWr  a  furious  and  Icrr 
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prolneted  contest,  were  reduoed  to  tulmiissioiu  or  compelled 
to' seek  refuge  in  Africa  (1571).     The  Inqaigition  was 
armed  with  new  and  extraordinary  power,  and  the  flames 
of  the  auios  dafi  blaxed  in  every  corner  of  the  Peninsula : 
that  institution  was  extended  by  Philip  to  bis  Italian  do- 
minions, [Auto  da  vs.]  The  attempt  to  establish  the  Holy 
OfliGe  in  the  Netherlands  first  provoked  a  spirit  of  in- 
surrection in  that  country  (1566),  which,  soon   growing 
into  a  formidable  rebellion,  exhausted  the  immense  re- 
sources of  Spain,  ba£9ed  the  talents  of  Alba  and  Don  John 
of  Austria,  aud  ended  in  the  separation  of  those  provinces 
from  the  Spanish  monarchy  (1648).    The  death  of  the  ad- 
venturous Don  Sebastian,  who  fell  in  battle  with  the  Moors 
uf  Africa  near  Alcacarquivir  [Sbbastian],  united  Portugal 
to  Spain  in  1 580.    The  remainder  of  Philip's  life  was  paswd 
in  designs  for  subjugating  France  and  England.    In  the 
former  country  he  at  one  time  had  some  hopes  of  success  by 
j»ecretly  allying  himself  with  the  queen's  mother,  Catherine 
of  Medici,  and  the  Romish  party,  for  the  destruction  of  the 
II  uguenots ;  and  afterwards  by  supporting  the  Roman  Catho- 
lic league,  under  the  Guises,  against  Henry  IV.  His  project 
for   the  conquest  of  England  completely  failed,  and   the 
fleet  which  he  had  equipped  for  the  reduction  of  this  island 
was  utterly  destroyed.    [Armada;  Elizabeth.]    The  exe- 
cution of  his  eldest  son,  Don  Carlos,  in  1568 ;  the  murder  of 
Escovedo ;  and  the  subsequent  transactions  with  his  private 
secretary  Antonio  Perez,  have  cast  a  dark  shade  over  the 
rharacter  of  this  king,  who  was  not  deflcient  either  in  appli- 
cation to  business  or  talents  for  administration ;    but  his 
good  qualities  were  overshaded  by  bigotry,  his  ruling  passion. 
He  was  frequently  heard  to  say  that '  he  had  rather  not  be  a 
king,  than  rule  over  heretics  and  infidels.*    His  Spanish 
admirers  ascribe  to  him  a  degree  of  political  wisdom  equal 
to  that  of  his  great-grand £ther  Ferdinand;    but  as  he 
failed  in  most  of  his  enterprises,  \i'e  must  suppose  his  poli- 
tical prudence,  if  he  possessed  it,  to  have  been  in  most  in- 
stances overruled  by  his  bigotry.     (Watson's  i%f7f]p //.  ; 
Vanderhamen,  Hist,  de  Don  Felipe  el  Prudente  (Mad,,  1625, 
4to.) ;  Cabrera,  Hut,  de  Felipe  IL  (Mad.,  1609.) 

Under  Philip  III.,  who  reigned  from  1598  to  1621,  the 
decline  of  the  Spanish  monarchy  began.  His  extreme  in- 
dolence led  him  to  entrust  the  management  of  affairs  entirely 
to  his  favourite  the  duke  of  Lerma.  A  peace  with  England 
was  concluded  in  1604,  and  an  armistice  with  the  Nether- 
lands in  1609,  and  Spain  once  more  traded  freely  with  her 
colonies;  but  the  benefits  attending  on  these  two  measures 
were  more  than  counterbalanced  by  the  total  expulsion  of 
the  Moriscos,  which  deprived  Spain  of  a  considerable  part 
of  her  population,  in  whose  hands  all  the  wealth  and  trade 
were  concentrated  (1610). 

Philip  IV.  was  only  sixteen  years  of  age  when  he 
ascended  the  throne.  He  entrusted  the  sole  management 
of  affairs  to  his  favourite  Gaspar  de  Guzman,  cQunt-duke  of 
OliTares,  who,  though  not  entirely  destitute  of  talents,  was 
unfit  to  govern  a  vast  monarchy  like  Spain.  In  1640  Por- 
tugal, severely  oppressed  by  the  Spanish  governors, 
shook  off  its  bonds  by  a  successful  insurrection,  which 
placed  John  of  Braganza  on  the  throne.  The  war  with  the 
Netherlands  was  renewed,  and  though  the  abilities  of 
SpiDola,  who  commanded  the  armies  of  Spain,  long  main- 
tained the  Spanish  ascendency  in  those  provinces,  the  Dutch 
fleets  were  directed  against  ihe  New  World,  and  were  every- 
where victorious.  Philip  was  at  last  obliged  to  recognise  the 
independence  of  the  Provinces  by  the  peace  of  Westphalia  in 
1 648.  The  war  in  which  France  had  taken  part  against  Spain 
and  Austria,  still  continued  for  eleven  years  more,  until  the 
peace  of  the  Pyrenees  (November  7, 1659),  by  which  Roussil- 
lon  and  Perpignan  were  finally  ceded  to  France,  and  the  mar- 
riage of  Louis  XIV.  with  a  princess  of  Spain  was  concerted. 
A  dangerous  insmrrection  in  Catalonia,  provoked  by  the  im- 
prudent measures  of  Olivares,  was  only  put  down  after 
steveral  years  war  with  the  rebels.  Philip  died  in  1665,  after 
appointing  his  widow  queen-regent  during  the  minority  of 
his  son  Charles  !!.«  who  was  only  three  years  old.  Charles 
II.  reigned  from  1665  to  1700,  durins;  which  time  Spain 
was  reduced  to  the  most  miserable  condition  at  home  by  bad 
administration,  and  abroad  by  the  reverses  sustained  by  her 
Three  successive  wars  with  France  ended  only  in  the 
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treaties  of  Aix-la-Chapelle  (1668),  Nimeguen  (1679),  and 
Ryswick  (1697),  all  of  which  were  extremely  humiliating 
to  Spain. 

As  Charles  bad  no  issue,  numerous  intrigues  were  formed 
to  prcTail  on  him  to  name  his  successor  among  the  various 
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claimants  of  the  crown.    After  long  hesitation,  the  Fieneh 
party  prevailed,  and  Charles   appointed    Philip  d'Anjou 
his  successor.    Louis  XIV.  instantly  recognised  his  grand- 
son as  king  of  Spain ;  but  the  house  of  Austria  advanced 
claims,  and  William  III.  of  England  and  Stadtholder  of 
the  Netherlands  ur^d  a  partition.    This  led  to  the  vrar  of 
the  Succession,  which  lasted  thirteen  years,  until  Philip, 
having  defeated  the  allies  at  Almansa  in  1 707,  became  un« 
disturbed  master  of  the  Peninsula.      (Marques  de  San 
Felipe,  Commentarios  de  la  Guerra  de  EepaXat  Geneva.  1719, 
4 to. ;  Lord  Mahon,  Hist  of  the  IVar  qf  Sueeeseion,  Lond., 
1832 ;  Ck>xe,  Historical  Memaire  of  the  Home  (^Bourbon, 
Lend.,  1813.) 
Fburth  Period.—House  of  Bourbon  (1700-1841).— -The 

Ssace  of  Utrecht  stripped  Spain  of  her  European  dominions; 
elgium,  Naples,  Sicily,  and  Milan  were  given  to  Austria ; 
Sardinia  to  Savoy ;  Minorca  and  Gibraltar  to  England ;  and 
though  Alberoni  afterwards  conceived  the  bold  design  of 
restoring  Spain  to  her  former  rank  among  European  nations, 
the  quadruple  alliance  of  England,  France,  the  Empire,  and 
Holland  defeated  all  his  plans.  In  1 724  Philip  abdicated 
the  crown  in  favour  of  his  son  Louis ;  but  this  pnnce  having 
died  a  few  months  after  of  the  small-pox,  he  was  compelled 
to  resume  the  government.  Philip  died  in  1746,  and  was 
succeeded  by  his  son  Fernando. 

.  The  reign  of  Fernando  VI.  exhibits  httle  more  than  a 
contest  between  the  British  and  French  agents  in  support 
of  the  policy  of  their  respective  nations.  Howeva:.  as  the 
king  contrived  to  observe  a  strict  neutrality  in  the  European 
wars  occasioned  by  the  rivalry  of  England  and  France, 
Spain  b^an  to  recover  from  her  late  wounds.  His  wise 
policy  was  at  first  pursued  by  his  brother  Charles  HI.,  king 
of  the  two  Sicilies,  who  succeeded  him  in  1 759 ;  and  under 
the  administration  of  men  like  Olavide,  Campomanes,  and 
Floridablanca.  Spain  was  once  more  respected  and  feared. 
The  utmost  efforts  were  made  by  these  enlightened  men  to 
promote  trade  and  agriculture;  canals  were  dug  and  roads 
opened.  Nor  was  their  administrative  seal  confined  to  such 
measures  as  these ;  reform  was  carried  by  them  even  into  the 
church ;  the  power  of  the  Inquisition  was  restricted,  and  the 
Jesuits  annihilated  at  one  blow,  by  the  Pragmatic  Sanction 
of  April  2,  1767,  which  banished  them  from  all  the  Spanish 
dominions  and  confiscated  their  property.  Unluckily  for 
Spain,  the  Bourbon  family  compact  involved  her  in  the  war 
between  this  country  and  France  (1779-83).  The  expedi- 
tion to  Algiers  miscarried,  as  well  as  the  attack  upon  Gib- 
raltar. The  impulse  given  to  the  various  branches  of  the 
administration  during  the  reign  of  Charles  III.  continued 
through  the  early  part  of  that  of  his  son  and  successor 
Charles  IV. ;  but  Godoy,  the  queen's  favourite,  having  suc- 
ceeded Count  Aranda  in  the  administration,  Spain  entered 
on  a  new  career  of  ruin  and  misfortune.  On  the  4th  of 
March,  1793,  the  French  convention  declared  war  against 
Spain  upon  the  ground  of  Charles's  improper  interference 
with  her  internal  affairs.  Spain  at  first  entered  with  zeal 
into  the  crusade  against  the  French  republic,  and  a  volun- 
tary contribution,  amounting  to  seventy-three  millions  of 
francs,  was  voted  towards  the  expenses  of  the  war,  but 
Godoy,  the  favourite,  who  wished  to  conduct  the  operations 
from  his  palace,  ruined  all.  Though,  early  in  June,  the 
forces  of  Spain  and  Portugal  united  invaded  Roussillon, 
where  they  occupied  Bellegarde  and  other  places  of  less  im- 
portance, and  though  on  the  22nd  September  they  defeated 
the  French  troops  sent  to  oppose  their  progress,  no  advantage 
was  derived  from  their  victory.  In  M^SA  General  Dugom- 
mier  invaded  Catalonia,  and  Godoy  was  obliged  to  conclude 
the  discreditable  peace  of  Basle,  by  which  half  of  St.  Domingo 
was  resigned  to  France.  The  next  step  of  Grodoy,  who,  on 
the  cessation  of  hostilities,  had  received  the  title  of  *  Prin- 
cipe de  la  Paz '  (Prince  of  Peace),  was  to  conclude  with  the 
republic,  the  leaders  of  which  deluded  him  with  the  pros- 
pect of  placing  a  Spanish  prince  on  the  throne  of  France,  a 
treaty  of  alliance  offensive  and  defensive.  By  this  treaty, 
which  was  signed  and  ratified  on  the  19th  of  August,  1796, 
at  St.  Ildefonso,  it  was  stipulated  that  either  power  should, 
in  case  of  war,  be  entitled  to  claim  from  the  other  fifteen 
ships  of  the  line  and  an  army  of  24,000  men.  It  was  fur- 
ther stated  in  the  treaty  that  these  stipulations  referred 
especially  to  England,  which  was  represented  as  the  sworn 
enemy  of  Spain  on  account  of  her  American  dominions. 
War  was  accordingly  declared  against  England ;  but  Spain 
had  soon  reason  to  repent  of  her  alliance  with  France.  Her 
fleet  under  Don  Jos6  de  CJordova  was  defeated  and  dispersed 

You  XXIL— 2  Q 


SPA 


SPA 


by  Sir  John  Jatria,  vbo  was  created  Lord  St  Vineent  fbr 
his  victory.  Sir  Ralph  Abercromby  attacked  and  took  the 
island  of  Trinidad  (February,  1797);  and,  after  a  short  re- 
sistance, Minorca  surrendered  to  General  Stnart  (Novem- 
ber, 1797).  In  consequence  of  the  entire  interruption  of 
the  colonial  trade,  taxes  and  debts  increased,  whilst  the 
credit  of  the  nation  sunk.  Portugal  having  refhsed  to 
comply  with  Bonaparte's  demands  to  admit  French  and 
Spanish  garrisons  into  her  sea-poits  and  fortresses  until 
peace  with  England  should  be  concluded,  the  invasion  of 
that  kingdom  was  determined  on.  Forty  thousand  Spaniards, 
commanded  by  Godoy  in  person,  drove  the  Portuguese  be- 
yond theTagus,  and  Portugal,  seeing  her  northern  provinces 
also  threatened  by  the  French,  consented  to  cede  Olivenza 
to  the  Spaniards,  and  to  shut  her  ports  against  England 
(1801).  By  the  peace  of  Amiens,  which  ensued  (27th 
March,  1801),  England  restored  to  Spain  all  her  conquests 
except  the  island  of  IVinidad. 

In  the  war  between  England  and  France  in  1803,  Spain 
did  not  join  at  first,  having,  it  is  said,  purchased  permission 
to  remain  neutral  by  a  monthly  tribute  of  five  millions  of 
fhines  to  Napoleon ;  but  the  British  ministry,  having  con- 
ceived the  suspicion  that  the  cabinet  of  Madrid  only  waited 
for  the  safe  arrival  of  the  American  treasure-ships  to  declare 
openly  against  England,  without  any  previous  declaration 
of  war,  ordered  the  seizure  of  four  Spanish  frigates  which 
were  freighted  with  the  precious  metals.     This  measure, 
which  no  principle  of  international  law  could  warrant,  and 
which  afforded  a  fair  pretext  to  French  declamation  against 
England's  naval  tyranny,  roused  the  indignation  of  the 
Spaniards,  and  on  the  12th  of  December  the  cabinet  of 
Madrid  issued  a  manifesto  '  calling  upon  every  individual 
Spaniard  to  assist  in  avenging  the  insults  of  the  tyrant  of 
the  sea,*  and  war  was  instantly  declared  against  England. 
The  reverses  which  Spain  sustained  in  the  maritime  war  of 
1805  are  well  known ;  the  battle  of  Trafalgar  inflicted  upon 
her  navy  a  blow  from  which  she  hss  never  recovered.     In 
1 807  the  secret  treaty  of  Fontainebleau  was  concluded  be- 
tween France  and  Spain,  by  which  Charles  surrendered  to 
Napoleon  his  infant  grandson's  kingdom  of  Etruria,  on 
condition  that   he  should  receive  for  him    the  two   pro- 
vinces of  Entre  Minho  e  Douro  and  Tras  os  Montes,  under 
the  name  of  the  kingdom  of  Northern  Lusitania.  The  more 
important  provinces  of  Alemtejo  and  Algarve  were  to  con- 
stitute a  principslity  for  Godoy,  who  was  the  principal  nego- 
riator  of  this  treaty.    Accordingly  a  French  army  under 
€reneral  Junot  invaded  Portugal  and  took  possession  of  Lis- 
bon, but  when  called  upon  to  fulfil  the  conditions  of  the 
treaty  of  Fontainebleau  and  to  instal  the  Prince  of  Peace 
in  his  dominions,  the  French  emperor  refused  to  admit  any 
partners  in  his  new  acquisition,  and  gave  orders  to  his  am- 
bassador  Beauhamais  to  foment  the  dissensions  then  exist- 
in  a;  in  the  Spanish  royal  family.    The  Prince  of  Asturias 
(Ferdinand)  had  refused  to  marry  the  sister*in-law  of  Crodoy, 
and,  in  order  to  secure  himself  against  the  vengeance  of  the 
offended  fkvourite,  had  written  to  the  French  emperor  for  pro- 
tection, and  requested  the  hand  of  one  of  his  nieces.  He  also 
addressed  a  letter  to  his  fiither,  exposing  the  mistakes  and 
abuses  of  the  administration,  and  requesting  to  be  allowed 
somo  participation  in  the  government.    This  was  enough 
for  Godoy.    On  the  29th  Charles  was  informed  that  a  con- 
spiracy against  his  life  was  on  foot,  and  having  immediately 
proceeded  to  his  son's  apartments,  he  disarmed  him,  seized 
his  papers,  and  made  him  a  close  prisoner.    Escoiquiz  and 
ttie  Duke  of  Infantado  were  also  arrested,  and  on  the  fol- 
lowing day  a  proclamation  was  issued  announcing  to  the 
nation  the  atrocious  design  imputed  to  the  Prince  of  As- 
turias, and  a  solemn  thanksgiving  was  ordered  throughout 
the  kingdom  for  the  king's  deliverance.    The  Junta  how- 
ever which  was  convened  for  his  trial,  unanimously  acquitted 
the  prince,  who  was  released,  and  apparently  reconciled  to 
his  parents.    The  other  prisoners  were  banished.     Hi  us 
ended,  in  November,  1807,  the  celebrated  Process  of  the 
Escurial.      In  the  meantime  French  troops  had  entered 
Spain,  apparently  on  their  way  to  Portuga.,  but  in  reality  to 
achieve  one  of  the  most  iniquitous  acts  of  spoliation  on  record. 
Through  stratagem  they  gained  admittance  into  Barce- 
lona, Fificueras,  St.  Sebastian,  and  Pamplona,  and  Murat 
entered  Madrid  at  the  head  of  a  strong  division.    Charles 
IV.  still  received  them  as  allies,  but  the  people  of  Madrid, 
driven  to  desperation,  flocked  to  Aranjuez,  where  the  court 
was  then  residing,  and  having  attacked  the  house  of  Grodoy, 
plundered  it  of  its  valuable  contents  and  set  it  on  fire.  The 


fkvomite  conld  only  escape  the  popular  foiy  br  hiiliii|t  bi v 
self  in  one  of  the  cellars  of  nis  |»alscs.  On  tbs  nam- 
ing of  the  20th.  Charles,  wearied  with  the  struggleiof  the 
last  few  days,  pubUely  abdicated,  and  declared  the  Prmce  ui 
Asturias  kmg  of  Spain. 

With  a  French  army  in  his  eapital,  Ferdinand  nv  that 
the  stability  of  his  throne  depended  upon  his  reeogniuon  li> 
the  French  emperor.    He  therefbre  addrened  him  s  tiorc 
in  justification  of  the  late  events,  and  renewed  bii  wAm*^ 
tions  for  the  hand  of  an  imperial  princess.    In  the  OKaih 
time  Charles  also  wrote  to  Bonaparte,  protestini^  ipin>t 
his  abdication  as  a  forced  measure;  while  the  queso impdr 
tuned  Murat  to  save  the  life  of  her  minion,  who  hadbmo 
discovered  and  imprisoned.     Ferdinand,  having  been  ^• 
suaded  by  the  French  ambassador  Savary  to  lesve  Halnd 
and  meet  the  emperor,  who  was  said  to  be  alreadr  u 
Spain,  was  conveyed  a  prisoner  to  Bayonne  with  til  bi 
family,  on  the  15th  of  April.    Here  he  hsd  sn  interv-^t 
with  the  emperor,  who  threw  off  the  mask,  and  required  bia 
to  make  a  formal  cession  of  the  Spanish  crown ;  the  king- 
dom of  Etruria,  lately  taken  firom  bis  nephew,  ind  the 
hand  of  one  of  Bonaparte's  nieces,  were  prontaed  h>m  j: 
return.    Ferdinand*s  conduct  on  this  occasion  raised  evprr- 
tations  which  were  afterwards  grievously  disappointed ;  be 
refused  to  comply  with  the  emperoi^s  wishes,  and  declinri 
that  he  would  never  consent  to  part  with  bis  fkther's  IQb^ 
ritance.    Shortly  after  Charles  IV.,  his  queen,  and  M.^ 
arrived  at  Bayonne,  and  Bonaparte  bad  no  difficulty  i& 
obtaining  from  the  former  an  edict  addressed  to  tbe  counn! 
of  Castile  nominating  Prince  Murat  lieutenant-genenUf 
the  kingdom,  and  directing  his  orders  to  be  obeyed  *4 
emanating  from  the  king.    On  tbe  5th  of  May,  Godoy  ar! 
Duroc  concluded  and  sitpied  a  convention  by  which  Cham 
ceded  Spain  and  the  Indies  to  Bonaparte.    Ferdinand  «i» 
next  applied  to  in  order  to  sign  an  act  of  renunciitur  I 
all  his  rights  in  favour  of  the  French  emperor,  which  u* 
did  on  the  10th  of  the  same  month.    Whilst  this  sctnc  f 
unexampled  perfidy    and   violence   was  being  acted  «: 
Bayonne,  the  French  had  so  exasperated  the  Spania;:i 
that  the  feelings  of  the  nation  wrere  roused  against  ibtQ 
An  attempt  to  prevent  the  departure  of  the  regent  D ' 
Antonio,   and  the  Infante    Don    Francisco,    Fertliniir.i» 
younger  brother,  from  Madrid,   brought  about  the  (iN 
collision  between  the  French   and  the  Spaniards.   Tu 
2nd  of  May,   1808,  will  ever  be  memorable  in  Spanio 
annals  for  the  sanguinary  conflict  between  the  unanLrj 
inhabitants  of  the  capital  and  25,000  well  appointed  »r 
diers,    and   for    the   slaughter    which  Murat  aAervir.« 
caused  to  be  made  of  the  defenceless  inhabitants.   It^ 
day  too  was  like  the  spark  of  fire  to  the  mine.    No  mv^k: 
were  the  events  in  the  capital  made  known  in  the  p.- 
vinces,  than  the  gathering  tempest  of  Spanish  indigoat. : 
broke  forth,  and  the  people  took  up  arms  against  tiu-  ^• 
vaders,  although  the  most  enlightened  part  of  the  o&i  n 
espoused  the  cause  of  Joseph  Bonaparte,  whom  tbe  Frcr.  i 
emperor  had  nominated  king  of  Spain.  Tbe  Asturiam  «^- 
the  first  to  take  up  arms  in  the  cause  of  national  ti- im- 
pendence, the  people  of  Aragon  followed,  and  tbe  n^  t 
soon  spread  to  Seville,  Badajoz,and  Barcelona  Everyvh-:' 
Juntas  were  instituted  to   act   against  the  invaders    A 
French  squadron  under  Admiral  Kosilly  was  oompellf*!  •. 
surrender  within  the  harbour  of  Cadiz.    Moncey  v^^ '  * 
pulsed  with  considerable  loss  from  before  Valenna,  i  >/ 
Duhesme  failed  in  an  attempt  upon  Gerona.  TheSftuiu.  ;* 
under  Cuesta  and  Blake  having  been  defeated  b}  Bc>»<"'^ 
at  Rio  Seco,  the  road  to  the  capital  was  opened,  sod  J»HfU 
made  his  triumphant  entry  into  Madrid  on  tbe  20ib  Ji«-v 
1 808.  though,  hearing  of  the  defeat  of  Dupont  by  Geneni 
Castaiios  at  Baylen,  he  left  it  a  few  days  alter,  aai  t^ 
treated  to  Vitoria.    About  the  same  time  an  insurrpci-" 
broke  out  in  Portugal,  and  the  alliance  of  Great  Bni* 
with  the  Spanish  nation  was  proclaimed.    A  struj^K^c :  •  <^ 
commenced,  which,  it  is  generally  admitted,  led  to  the  r^-' 
of  the  French  emperor.   Sir  Arthur  Wellesley,  bavnii.  l^^ 
sent  from  England  to  the  assistance  of  tbe  Span^r  ^ 
landed  at  Coruiia  on  the  20th  of  August,  and  baving  >^^^ 
quently  defeated  the  French  under  Junot  at  Vimeir^  1' 
tugal  was  evacuated  by  the  convention  of  Cintra.    y^y 
meantime  discussions  were  going  on  in  Spain  ••  ^'^  J^  [*' " 
of  government  to  be  adopted.     Soon  after  the  outbresi  ^ 
Madrid,  several  Juntas  had  started  up^  simirftaneouvy i -. 
without  concert,  in  the  provinces,  to  repel  foreign  sg^r^^' '; 
At  first  a  sense  of  common  danger  made  them  aei  Vi  ^^ 
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discord  alive.  An  attempt  made  on  the  7th  of  July,  1822, 
by  some  battalions  of  the  royal  guards,  to  put  down  the  con- 
stitution, was  defeated  through  the  energy  and  patriotism 
of  the  national  militia  of  Madrid.  A  regency  of  the  friends 
of  absolute  monarchy,  under  the  marquis  of  Mataflorida, 
was  established  at  Urgel,  near  the  French  frontier ;  but  the 
troops  raised  by  them  were  beaten  by  Mina  and  Milans, 
and  the  members  of  the  regency  fled  to  France  in  Novem- 
ber, 1822.  At  last  the  French  government  aided  the  equip- 
ment of  apostolical  soldiers  on  the  French  territory,  and 
acceded,  at  the  congress  of  Verona,  to  the  principle  of  armed 
intervention,  pronounced  by  Austria,  Russia,  and  Prussia, 
with  relation  to  Spain.  The  duke  of  AngoulSme,  having 
previously  issued  a  proclamation  to  the  Spaniards  declaring 
that  France  desired  nothing  but  their  deliverance  from  the 
eviU  of  the  revolution,  crossed  the  Bidassoa,  whilst  Moncey 
entered  Catalonia.  The  Cortes  decreed  a  general  arming 
of  the  people,  and  Madrid  being  deemed  insecure,  the  seat 
of  government  was  tranferred  to  Cadiz.  An  army  of  120,000 
men,  in  four  divisions,  commanded  by  Ballesteros,  Munllo, 
Mina,  and  D'Abisbal,  was  sent  to  arrest  the  progress  of  the 
enemy,  who  had  taken  Santona,  Santander,  St.  Sebastian, 
and  Pamplona.  D'Abisbal,  being  suspected  by  the  Cortes, 
lied  to  France.  The  duke  of  Angoullme  entered  Madrid  on 
the  24th  of  May,  and  nominated  a  regency  composed  of  the 
^luke  of  Infantado,  the  duke  of  Montemar,  the  bishop  of 
Osma,  the  baron  D*Eroles,  and  Gomez  Calderon.  On  the 
26th  of  June  Murillo  declared  himself  against  the  Cortes, 
and  surrendered  to  the  French.  In  vain  did  Quiroga,  in 
Coruiia,  where  Sir  Robert  Wilson  also  was,  collect  troops 
te  defend  the  place.  General  de  Bourck.  after  a  bloody  con- 
test, made  himself  masier  of  the  heights,  and  the  city  itself 
surrendered  on  the  I3th  of  August.  Mina,  with  only  6000 
men,  carried  on  a  partizan  war  in  Catalonia,  but  with  no 
better  success.  The  duke  of  Ancouleme  now  besieged 
Cadiz,  which,  after  the  fall  of  the  Trocadero,  surrendered 
to  him  on  the  4th  of  October.  The  members  of  the  govern- 
ment, and  most  of  the  deputies  of  the  Cortes,  took  refuge  in 
England,  where  they  were  received  with  the  respect  due  to 
their  rank  and  misfortunes.  The  war  still  lingered  in  Ca- 
talonia, but  was  soon  brought  to  a  close  by  the  capture  of 
Riego,  who.  in  violation  of  the  terras  of  the  military  capitu- 
lation concluded  with  the  French  generals,  was  tried  and 
executed  at  Madrid.  Peace,  if  not  order,  was  now  re-esta- 
blished; but  the  apostolical  party,  being  displeased  with 
Ferdinand,  some  of  whose  measures  were  deemed  too  con- 
ciliatory and  liberal,  determined  to  raise  his  brother  Carlos 
to  the  throne.  A  formidable  insurrection  in  Catalonia  (1825) 
was  only  put  down  by  the  severity  of  the  count  d'Espaiia 
and  Ferdinand's  presence.  The  fort  of  St.  Juan  de  Ull6a, 
near  Vera  Cruz,  surrendered  in  November,  1825,  and  the 
fortress  of  Callao,  near  Lima,  the  last  place  4ield  by  the 
Spaniards  on  the  American  continent,  fell  also  into  the 
hands  of  the  insurgents  on  the  22nd  of  January,  1 826.  The 
foolish  and  ill-concerted  expedition  against  Meuco  termi- 
nated in  the  surrender  of  Barradas  to  Santana  in  1829. 
In  the  following  year  Spain  was  evacuated  by  the  French 
auxiliary  troops.  The  French  revolution  of  1830  stirred  the 
Spanish  patriots  in  exile  to  cross  the  frontier  with  a  view 
to  recover  their  liberties;  but  the  country  did  not  rise  at, 
their  approach,  and  the  undertaking  miscarried. 

Ferdinand  married  Christina,  daughter  of  the  king  of 
Waples,  who,  in  1830,  bore  him  a  female  child  named  Isa- 
bella. By  the  antient  laws  of  Spain,  females  could  inherit 
tbe  crown  in  default  of  male  issue ;  but  the  Salic  law  of 
France  had  been  introduced  with  the  princes  of  the  house 
of  Bourbon,  and  females  continued  to  be  excluded  from 
the  throne  until  1789,  when  Charles  IV.,  by  means  of 
a  secret  sanction  of  the  Cortes,  abrogated  the  restriction, 
and  restored  the  antient  rule  of  succession.  In  1812,  how- 
eyer,  the  Cortes  re-established  the  Salic  law ;  and  as  Fer- 
dinand had  no  male  children,  his  brother  Don  Carlos  was 
heir  presumptive. 

In  1830  Ferdinand  issued  a  decree  placinsr  the  right  of 
taoeeasiou  on  the  same  footing  as  before,  and  his  daughter 
was  thereby  capacitated  to  ascend  the  throne;  but  in  1833 
the  approaching  death  of  Ferdinand  seemed  to  threaten  a 
ehange  in  the  Spanish  succession.  On  the  1 7th  of  September 
his  life  was  despaired  of.  His  daughter  was  an  infant,  and 
Don  Carlos,  at  the  head  of  a  powerful  and  bigoted  party, 
began  publicly  to  assert  his  rights.  Ferdinand's  ministers, 
eager  to  secure  the  favour  of  Don  Carlos,  surrounded  the 
h-bed  of  the  king,  and  made  him  sign  »  deoree  by  which 


he  restored  the  operation  of  the  Salic  law.  However  tb« 
very  next  day,  after  Ferdinand  had  been  ann<»uoc«d  m 
already  dead,  and  his  body  had  been  exposed  in  one  of  thti 
halls  of  the  palace,  the  disease  unexpectedly  took  t  fi\ Dur- 
able turn,  and  the  king,  being  made  aware  of  tbe  dtu^ 
of  Carlos,  dismissed  bis  minister  Calomarde,  called  Zea  B«r- 
mudez  to  the  ministry,  and  annulled  tbe  act  mrw^  from 
him  in  the  agonies  of  anticipated  death.  Qoeen  Cbnftiu 
having  regained  the  ascendency  over  the  mind  of  her  ku»- 
band,  several  good  measures  were  determined  and  cvrtcd 
into  execution.  The  universities  were  reopened,  and  a  ge- 
neral amnesty  for  all  past  political  offences  proclaime«l.  Tb  • 
death  of  Ferdinand,  which  happened  on  the  29tbof  S«q. 
tember,  1833,  was  the  signal  for  a  general  rising  of  tbe  A- 
herents  of  Don  Carlos,  in  opposition  to  Queen  mbeDa,  «t  i 
succeeded  Ferdinand.  The  insurrection  broke  out  in  iU 
northern  provinces,  where  apostolical  principles  bad  tlTi>> 
been  strong,  and  soon  spread  to  Catalonia  and  other  ^ 
vinces. 

On  the  24th  of  July,  1834,  Christina,  who  had  been  ap- 
pointed queen-regent,  opened  in  person  the  sessioD  of  \L 
Cortes,  in  compliance  with  the  '  jBstatuto  Real,'  a  lott  if 
constitution  which  she  had  granted  to  the  nation  in  lU 
preceding  month  of  April,  Martinez  de  la  Rosa  being  pnD«^ 
minister  at  the  time.  Among  other  measures  of  imporunoe 
proposed  by  the  government  for  the  consideration  of  the 
Cortes,  one  was  a  bill  for  excluding  Don  Carlos  from  tbe 
throne,  which  passed  both  houses  without  opposition.  ShortI) 
after,  Martinez  de  la  Rosa,  beinr  unable  to  command  a  mt- 
jority  in  the  Cortes,  tendered  his  resignation,  which  «t^ 
accepted,  and  the  count  of  Toreno  was  appointed  to  sur^t^l 
him.  In  the  meantime  the  rebel  prince,  who,  after  a  iburt 
stay  in  England,  had  lately  arrived  in  Navarre,  matntam^i 
the  contest  with  the  same  varying  fortunes  and  indeciMvr 
results  which  had  characterized  the  struggle  from  iis  cjm- 
mencement.  But  about  the  close  of  the  year  the  t'lUer- 
prising  general  Zumalacarregui  gained  some  advaot^^ 
over  tne  queen's  forces,  and  Mina  was  sent  against  Inc. 
The  campaign  of  1836  proved  unfavourable  to  tbe  quo-n 
cause ;  the  advances  of  the  Carlists  towards  CastUc  becACL- 
more  frequent  and  bolder;  Zumalacarresrui  beat  in  sucr>*y 
sion  the  divisions  sent  against  him,  ana  all  tbe  resourr-^ 
and  skill  of  Mina  were  iuKufficient  to  check  tbe  profirrc<«  < 
the  enemy.  General  Valdcs,who  succeeded  him  in  thenn 
mand  of  the  army,  was  not  mora  fortunate ;  and  the  a>[>.r' 
of  affairs  grew  daily  worse,  when  the  death  of  Zumslaitr- 
regui,  who  was  killed  before  Bilbao  (June  25tb,  K^^-'. 
turned  the  scale  in  favour  of  the  queen. 

Some  time  before,  and  at  the  instigation  of  England,  i 
convention  had  been  signed  between  the  generals  of !»" 
two  belligerent  parties,  purporting  that  prisoners  sb-  \iii 
be  treated  according  to  the  laws  of  war  among  civil. x^ 
nations,  instead  of  being  butchered  as  before.  Tbe  ili » :-- 
cess  of  the  war  carried  on  against  the  Carlist  insur;:ti:^ 
and  the  weakness  and  vacillation  manifested  by  the  govern- 
ment of  Madrid,  occasioned  tumultuary  risings  in  varKi^' 
parts  of  the  Peninsula,  which  were  only  Quieted  by  the  'K 
missal  of  the  Toreno  administration  and  the  appointmc'^' 
of  Mendizabal.  The  new  ministry  began  its  career  •>(' 
great  vigour  and  zeal.  A  levy  of  100,000  men  woadKr-t-i 
and  raised.  General  Cordova,  a  young  officer  of  (aI^*'''^ 
was  raised  to  the  command  of  the  armv  in  tbe  noriii;  >■) 
auxiliary  legion.  8000  strong,  recruited  in  England.  %m 
commanded  by  De  Lacy  Evans,  was  added  to  tbe  anu)  >^| 
operations  in  Biscay.  A  new  electoral  law,  the  IMt)  oi 
the  press,  and  the  abolition  of  the  monastic  onttrrs^vn; 
among  the  measures  of  the  new  administration  t^trf' 
thing  promised  fair  for  Spain ;  but  as  the  minister,  Mendi- 
zabal, who  relied  for  support  on  England  in  pfefeicDce  io 
France,  was  about  to  conclude  a  treaty  of  oommerce  » *^ 
Great  Britain,  France,  alarmed  at  the  consequence  »l ''Jj 
the  contemplated  measure  might  have  on  ber  trade,  p  ^ 
tested  through  her  ambassador,  count  de  RaynewL  ft^- 
every  intrigue  was  set  on  foot  to  overthrow  the  Mendija.jJj 
administration.  General  Cordova  joined  in  the  pl<^t.  ""^ 
leaving  his  army  under  the  command  of  Espartcro,  f^'" 
ceeded  to  the  capital  to  hasten  the  fall  of  the  obnox  -; 
administration.  On  the  14th  of  May,  1836.  Mcnd./J>^^ 
tendered  his  resignation,  and  was  succeeded  by  Isturu,  »-^ 
did  not  remain  long  in  office. 

On  the  evening  of  the  12th  of  August,  a  battalion  <^ni- 
manded  by  Serjeant  Garcia,  broke  out  into  rebellion  al »' 
Udefon^s'aad  obliged  the  queen  to  sign  a  decne  Ui  m  ^ 
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of  the  ministry.  Had  to  swear  to  the  constitiition  of 
1812.  Meanwhile  Eipartero,  who  had  succeeded  Cordova 
in  the  oommand,  had  obtained  some  successes  over  the 
Ourlists,  and  he  had  relieved  Bilbao,  which  the  enemy  had 
blockaded.  In  Catalonia  and  Lower  Aragon  however  the 
Csrlist  chief  Cabrera  had  the  advantage.  In  the  year  1837 
the  Corles  terminated  their  debates  on  the  constitution  of 
1812,  which  the  government  had  submitted  to  their  revision, 
and  on  Sunday,  tbe  1 8th  of  June,  1837,  the  new  constitution 
was  publicly  sworn  to  by  the  oueen-regent. 

In  1839  the  cause  of  Carlos  oegan  visibly  to  lose  ground. 
General  Leon  pressed  £lio  in  Navarre ;  a  great  portion  of 
Biscay  and  Alava  were  in  the  hands  of  Espartero,  and  the 
Basques  began  to  be  weary  of  the  civil  war,  which  was  at 
last  terminated  by  the  convention  of  Bergara,  on  the  31st  of 
August.  It  was  not  until  September,  1840,  that  the  Penin- 
sula was  completely  pacified  by  the  breaking  up  of  Cabrera's 
army  in  Valencia  and  the  taking  of  Morella  by  Espartero. 

The  war  being  at  an  end,  the  two  parties,  namely,  tbe 
Moderadat  and  Progresistas,  courted  the    friendship   of 
Espartero  and  the  army,  with  a  view  to  strengthen  them- 
selves in  power.  The  former  having  obtained  a  considerable 
majority  in  both  chambers,  an  administration  was  formed 
under  tlie  presidency  of  Perez  de  Castro,  which  immediately 
proceeded  to  annul  some  of  the  measures  carried  by  tbe 
preceding  liberal  administrations.     Having  succeeded  in 
carrying  through  both  chambers  a  most  unpopular  bill 
respecting  the  municipal  corporations,  whose  rights  were 
annihQated  at  one  blow,  and  having  obtained  the  royal 
sanction  for  the  same,  an  insurrection  broke  out  at  Bar- 
celonat  and  the  municipality  of  Madrid  refused  to  give 
publicity  to  the  obnoxious  law.     The  queen-regent  was 
obliged  to  change  her  administration,  and  shortly  after, 
of  her  own  accord,  she  resigned  the  regency,  and  sailed 
from  Valencia  to  Marseille,  where,  on  her  arrival,  she 
issued  a  manifesto  (November.  1840),  declaring  her  abdi- 
cation to  have  been  voluntary.    A  regency  was  then  ap- 
pointed in  Madrid  to  govern  the  country  until  the  meeting 
of  the  Cortes,  which,  after  a  most  interesting  discussion, 
which  lasted  several  days,  chose  General  Espartero.  Duke 
de  la  Vitoria,  sole  regent  of  the  kingdom.    At  the  moment 
we  are  now  writing,  the  partisans  of  the  queen-regent 
have  made  an  attempt  to  rekindle  civil  war,  and  re-esta- 
bliah  despotism,  by  a  marriage  between  the  Duke  of  Aumale 
and  Queen  Isabella;  but  the  firmness  and  vigour  of  Espar- 
tero have  defeated  aU  their  plans,  and  after  the  execu- 
tion of  General  Leon  and  the  principal  leaders  of  the 
insurrection,  the  country  again  eigoys  the   blessings  of 
peace.     The  following  are  the  best  general  histories  of 
Spain:— *  La  Cronica  General  de  Espana,'  Zamora,  1541, 
fol.,  generally  attributed  to  Alfonso  X.  of  Castile ;    *  La 
Cronica  de  Espafia,'  by  Fk>rian  de  Ocampo,  historiographer 
of  Charles  V.  (Alcal&,  1578,  fol.X  with  the  continuation 
by  Ambrosio  Morales    (ib.,   1574);    Mariana,  *  Historia 
General  de  Espana,'  written  firat  in  Latin  (Toledo.  1591), 
and  then  translated  into  Spanish  (Mad.,  1608).    The  best 
edition  is  that  of  Valencia,  1783,  in  nine  volumes,  folio, 
being  enriched  with  critical  notes  by  a  society  of  literary 
men;   Gsiibay,  *  Compendio  HistoriaU'  Barcelona,   1648, 
4  vols.  fol. ;  Ferreras,  *  Synopsis  Historica  Chronologica  de 
£»pana,'  Mad.,  1775-91,  17  vols.;  4to.;  Ortiz y  Sanz,*Com- 
pendio  Cionologico,*  &&,  Mad.,  1795,  7  vols.  8vo.;  Masdeu, 
•  Historia  Ccitica  de  Espaiia  y  de  la  Cultura  Espanola,' 
(Mad.,  1763-1800,20  vols.  4to.)>an  invaluable  work,  which 
appeared  at  the  same  time  in  Italian  and  Soanish ;  Ascar- 
gota,  *  Compendio  de  la  Historia  de  EspaBa  (Paris,  1840), 
and  the  continuation  of  Mariana  by  Sabau  (Mad.,  1817- 
^\h  and  Miiiana  (Mad.,  1794-5).    Of  those  written  in  this 
country,  the  best  is  that  by  Dr.  Dunham,  in  Lardner's 
'  Cabinet  Cyclopflsdia.* 

Zanguage.^Of  the  languages  or  dialects  spoken  in  the 
Peninsula  before  it  became  a  Koman  province  very  little  is 
known.  Strabo  (Ub.  iii*.  p.  139,  Casaub.)  says  that  various 
dialects  were  in  use  in  his  time  among  the  inhabitants  of  the 
Peninsula,  and  that  theTurditani  had  a  written  code  of  laws 
in  verae.  Tbe  Phaenicians  and  Greeks  who  settled  in  Spain 
must  also  have  introduced  their  own  languages,  whilst  the 
Celts,  who  occupied  the  north-western  districts,  spoke  their 
own  tongue.  During  the  long  period  of  Koman  domina- 
tion, all  these  languages  seem  to  have  made  room  for  the 
Latin,  except  in  the  north  and  west  of  the  Peninsula«where 
the  BawLoe  [Ba«q01  LAMOVAas]  wan  al«ay»9  i^  ^  ^^ 


generally  spoken.  The  northern  nations  who  invaded  Spain 
in  the  fifth  century  of  our  sera  made  no  effort  to  introauce 
their  own  tongue,  but  adopted  that  of  the  natives,  and  spoke 
Latin,  which  they  corrupted  by  making  the  nouns  inde- 
clinable, as  in  their  own  rude  dialects*  and  increasing  the 
use  of  prepositions.  They  nevertheless  introduced  several 
words  relating  principally  to  their  warlike  habits,  such  as 
Meltno  (helmet),  rtco  (rich),  hafj>a  ihsiTpX  jcarcUn  (garden), 
daga  (dagger),  bo^que  (forest),  guantes  (gloves),  guarda 
(^uard),  guerra  (war),  garras  (daws),  &c.  A  provincial 
dialect  of  the  Asturias,  called  'La  Lei^ua  Bable,'  contains 
a  still  greater  number  of  words  which  have  not  passed  into 
the  written  Spanish.  Then  came  the  Arabs,  whose  lan- 
guase  at  one  time  must  have  been  very  generally  spoken  in 
the  Peninsula.  Al varus  Cordubensis,  a  writer  of  tne  tenth 
century,  in  his  'Indiculus  Luminosus,' informs  us  that  'out 
of  one  thousand  Christians  scarcely  one  could  be  found 
capable  of  repeating  the  Latin  forms  of  prayer,  whilst  many 
could  express  themselves  in  Arabic  with  rhetorical  elegance, 
and  even  compose  verses  in  that  language.  Nearly  two 
centuries  after  the  taking  of  Toledo  by  Alfonso  VI.,  Arabic 
was  still  spoken  there  in  preference  to  the  Castilian,  and  most 
legal  writings,  even  between  Christian  parties,  were  made 
in  Arabic.  Up  to  the  end  of  the  thirteenth  century,  the 
kings  of  Aragon  were  in  the  habit  of  signing  their  names 
with  the  letters  of  tbe  Arabic  alphabet  On  the  taking  of 
Seville  by  Ferdinand  III.,  it  was  deemed  necessary  to 
tmnslate  the  Grospels  into  Arabic,  in  order  to  instruct  the 
Christian  population  of  that  city  in  the  duties  of  religion, 
which,  as  well  as  their  native  language,  they  had  com- 
pletely forgotten  during  their  long  captivity. 

Of  these  heterogeneous  elements  the  modern  Spanish 
language  is  formed,  although  it  would  be  difficult  to  say  at 
what  time  it  began  to  assume  its  present  shape.  Bouterwek 
is  of  opinion  that  the  Castilian  tongue  had  its  origin  before 
the  Saracen  invasion ;  whilst  Dr.  Puigblanch  has  gone  so 
far  as  to  assert  that '  it  was  the  sister  of  the  Latin,  and  ex« 
isted  as  early  at  least  as  the  times  of  the  Roman  republie.' 
iOpAteulos  gramrndtico'saiiricoi.  Lend.,  1828,  vol.  i,  App,, 
p.  4.)  But  the  earliest  document  written  in  Romance  hitherto 
discovered  bears  the  date  of  1 1 73,  and  although  it  might  be  * 
inferred  from  the  style  that  the  language  had  existed  in  a 
similar  form  for  upwards  of  a  century,  we  are  nowise  justified 
in  concluding  that  the  Romance  was  formed  before  the  tenth 
century,  that  is  to  say,  two  hundred  years  after  the  Moham- 
medan conquest. 

About  the  beginning  of  the  thirteenth  century,  three 
principal  languages  were  spoken  in  the  Peninsula.  The 
dSastiUan  prevailed  exclusively  in  the  two  Castiles  and  Leon; 
tbe  Cataloniau,  a  dialect  resembling  tbe  Provencal  or  li- 
mosin  of  the  south  of  France,  was  spoken  in  (Catalonia* 
Aragon,  part  of  Valencia,  and  the  Baieario  Islands ;  and* 
lastly,  the  Cantabrian  or  Basque,  notwithstanding  the  inter* 
coiurse  of  trade  and  civilization,  still  maintained  its  ground, 
though  greatly  corrupted,  along  the  western  side  of  the  Py- 
renees. [Basque  Pbovincbs.]  About  the  same  time  the 
Portuguese,  which  originated  in  a  mixture  of  the  Galician 
dialect  and  the  language  spoken  by  the  French  knights  who 
served  under  Henry  of  Besan9on,  became  more  distinct  from 
the  Castilian.  [Portugal.]  How  far  the  Arabic  has  con- 
tributed to  the  formation  of  the  modern  Spanish  is  a  con- 
tested point  among  Spanish  critics,  some,  like  Mayans 
{Origenee  de  la  Lmgua  Casteliana,  vol.  i.,  p.  27),  asserting 
that  it  has  only  borrowed  a  few  words  from  the  language  of 
the  conquerors,  whilst  Conde  (Hist,  de  la  Dom„  vol.  i.,  prd.) 
pretends  that  the  Castilian  is  so  muoh  indebted  to  the  Arabio, 
not  only  in  its  vocabulary,  but  in  its  idioms  and  phraseology, 
that  it  ought  to  be  regarded  as  a  dialect  of  the  Arabie, 
Both  opinions  however  are  extreme.  The  former  is  that  of 
a  man  well  versed  in  the  classical  writers,  but  totally  un* 
acquainted  with  the  Eastern  languages,  and  who^  Uke  other 
learned  men  of  his  age,  thought  that  no  advantage  whav- 
ever  could  result  to  his  native  tongue  from  an  avowed  con- 
nection with  the  language  of  the  ounouerors ;  whilst  the  latter 
is  that  of  a  scholar  psssionately  fond  of  everything  relating 
to  the  Bast,  and  who  spent  the  best  years  of  his  life  among 
the  Arabic  MSS.  which  he  translated  into  Spanish,  adorn- 
ing, rather  more  than  was  either  necessary  or  useful,  the 
words  and  style  of  the  Arabie.  That  the  Castilian  language 
has  borrowed  a  considerable  number  of  its  words  from  the 
Arabic  is  a  fact  beyond  all  doubt  If  any  one  opens  the 
Dieeicnario  de  la  Lengua  Caetellana,  published  by  the 
Sgyal  Academy  in  i726»  he  will  find  that  most  werda  begin* 
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Mitifr  with  o^  ar  wita  the  letters  j,  «,  «,  ere  of  Arebie 
drigin.    The  nametof  plants,  flowen,  drugs,  tntnerels,  fur- 
niture, dreaaes,  weights  and   measures,  &e.,  are,  with  a 
few  exceptions,  all  Arabic,  although  they  have  also  cor- 
responding names  derived   from  the  Latin.     AU  words 
i^tating  to  the  different  branches  of  the  meehanical  arts 
which  were  introduced  by  the  Moors  into  Spain  are  like- 
wise borrowed  from  their  language.    In  general  nouns  of 
Arabic  origin  abound  more  than  either  adverbs  or  pre- 
positions, and  these  in  proportion  are  more  numerous  than 
the  verbs.   The  connection  of  both  languages  would  still  be 
greater,  if  the  writers  of  the  golden  age  of  Spanish  literature 
had  not  formed  their  style  on  the  Latin,  and  avoided,  as 
much  as  possible,  words  of  Arabic  origin ;  to  which  may  be 
added,  that  when  the  Academicians  compiled  the  above- 
mentioned  dictionary,  they  left  out  many  words  authorised 
by  use,  which  are  found  in  the  oldest  Spanish  works.     It 
was  not  until  the  beginning  of  the  sixteenth  century,  and 
duHnff  the  reigns  of  Ferdinand  and  Charles  V.,  that  the 
Castiliau  became  the  language  of  the  Peninsula,  although 
works  in  Valencian,Catalonian,and  Basque  continued  to  be 
puiblished  from  time  to  time,  and  although  the  above-men- 
tioned languages  were,  and  are  still,  spoken  by  the  inhabit- 
ants of  a  great  part  of  Spain.    Even  during  the  period 
when  the  cSistilian  was  the  general  Unguoge  of  literature, 
it  was  ht  from  having  attained  perfection.  Juan  del  Enzina, 
a  popular  writer  of  the  sixteen ih  century,  complained  that 
be  was  obliged,  in  his  version  of  Virgil's  *  Eclogues,'  to  in- 
vent a  new  vocabulary  from  the  want  of  terms  correspond- 
ing to  those  in  the  original.    Half  a  century  afterwards 
Ambrosio  Morales  (Obras,  tom.  xiv.,  p.  147-8)  made  a 
similar  complaint    The  Spanish  language  abounds  in  full 
sounding  words  which  render  it  suitable  for  all  poetical  pur- 
poses,   llie  Spaniards  use  two  rhymes:  the  n^onaiife  and 
the  eonmmanie.  The  eotuonante^  or  full  rhyme,  is  nearly  the 
same  as  the  Italian.    The  aaonanie  is  one  which  the  ear  of 
a  foreigner  would  not  immediately  distinguish  flrom  the  ter- 
mination of  a  blank  verse.    An  asonante  is  a  word  that  re- 
sumblos  another  in  the  vowel  on  which  the  laat  accent  fiills, 
as  well  as  the  vowel  or  vowels  that  follow.    Thus  cabdlio, 
armddo,  pdlo;  guirra,  ritga,  haiaguiHa;  traiddr,  naddt 
909,  are  all  asonantes.    Hence  the  great  fkcility  of  writing 
Spanish  verses,  instances  being  well  known  of  poets  who 
could  converse  in  rtiy me.    There  is  a  strong  guttural  sign  in 
Spanish  (that  of  the  j)  which,  some  people  suppose,  may  be 
traced  to  the  Arabic ;  but  which  was  doubtless  introduced  by 
the  German  courtiers  of  Charles  V.,  since  before  that  time  the 
letter^  was  universally  pronounced  soft, as  the  g  in  the  lulian 
words  gioiot  giardhiOt/rtgido, gioco.  Tho  only  guttural  sou nd 
borrowed  from  tlie  Arabs  is  that  of  A  at  the  commencement 
of  a  word,  such  as  hacot  harapo,  huso,    Tbe  letter  ;r,  which 
is  now  pronounced  with  a  harsh  aspiration,  was  in  former 
times  used  to  express  the  ch  of  the  French,  Marexalt  (cabont 
xihia,  xarabe,  &c.    The  Spanish  is  peculiarly  fitted  for  the 
elevated  and  the  pathetic,  but  not  nnfrequently  its  solemn 
dignity  seduces  the  Spaniard  into  bombast    Poetry,  having 
always  been  more  cultivated  than  prose,  there  is  a  certain 
redundancy  of  expression  in  the  best  prose  writings  of  tbe 
Spaniards.   Further  information  on  the  brigin  of  the  Spanish 
language  may  be  found  in  the  following  works  :—Alderete, 
Origen  y  Prineipio  de  la  Lingua  CasteUanOt  Roma,  1606, 
4to. ;  Covarrubias,  Tesoro  de  la  Lengua  Coitellanot  Mad., 
1538,  fol.;  Mayans,   Origines  de  la  Lengua  Castellana, 
Mad.,  1737,  8vo.;  Hermosilla,  Arte  de  Hahlar  en  Prosa  y 
tn  Fer«o,  Mad.,  1830,  4to. ;  Garc6,  Fundamento  del  Vigor  y 
FJeganda  de  la  Lengua  Caeiellana,  Mad.,  1791 ;  Cabrera, 
DiccionarioEtymologico  de,  ^<;.,  Mad.  1834,  4to,  An  Eng- 
lish und  Spanish  Dictionary  published  in  1691,  by  Richard 
PerrvvalK^tM  Hisp.,  4to.)'andthe  'Spanish Schoolmaster,' 
by  W.  Stepney  (Lond.,  1591,  8vo.)i  are  no  more  than  two 
bibliographical  curiosities.     Pineda,  Stevena,  and  Barrettt 
also  made  dictionaries  of  both  languages.    The  best  is  that 
of  Seoane,  London,  1832,  8vo,    A  Spanish  gramroer  for  the 
use  of  English  studenu>  lately  published  by  Alcal^  is  an 
inferior  performance. 

Literature, — ^In  attempting  a  rapid  sketch  of  the  literature 
of  Spain,  X\k9  romances,  or  popular  ballads,  first  demand  our 
attention.  As  their  name  sufficiently  implies,  they  must 
have  been  coeval  with  or  subsequent  to  the  formation  of  the 
Romance  or  Castilian  language,  but  as  to  the  origin  and 
antiouity  of  this  lan(^uage  critics  are  greatly  divided.  Some, 
as  Mr.  Son  they  (*  Chronicle  of  the  Cid,^  Introd.),  are  of 
pinion  thai  few  if  any  «v*  elder  than  ♦the- fourteenth  «eiK 


tury ;  Boaterwek  <'  iSetchldhte  der  Poesie  md  BeredniB* 
keit,*  p.  20)  conjectures  that  all  those  whiefa  rdste  to  Uw 
Cid  are  the  prodnee  of  the  eleventh  century,  whils  h>im 
Spanish  writers  give  them  a  still  greater  antiquity.   Tbe 
question  however  is  one  of  difflcnlt  adotion ;  for  bov  eui 
we  determine  the  age  to  which  ballads  belong  whoM  autbon 
are  in  most  cases  unknown,  and  whoae  style  in  tbe  proi^t^ 
sive  improvement  of  language  has  been  first  altered  by  min- 
strels, and  then  modernised  by  collectors?    Tbe  pecuhtr 
character  of  some  of  the  earliest  ballads,  thoae  of  tbe  Cid 
for  instance,  leads  us  to  suppose  that  they  wen  ooopu^J 
in  the  lifetime  or  shortly  after  the  death  of  thoK  \tt^^ 
whose  exploits  they  commemorate.    How  far  these  effu«,'.r)$ 
of  the  Spanish  rouse  are  indebted  to  Arabian  poetry  for  tliri 
metrical  forms  and  spirit  is  another  oontestea  point   T)  «« 
who  happen  to  beaooualnted  with  the  poetrvof  tbeS))sn:t^ 
Arabs,  can  have  no  aoubt  that  the  reaondula,  a  verM  rrnt- 
sisting  of  eight  syllables  (tiie  last  foot  and  some  or  all  of  the 
preceding,  as  the  case  may  be,  being  trochees),  is  borrowii 
from  the  Arabs,  as  were  also  Che  double  hemistich,  tbe  in- 
termixture of  assonances  and  consonances,  the  repetition  'if 
the  same  rhyme,  and  other  peculiarities  of  early  CMttlun 
poetry.    After  these  ballads  the  rhymed  chronicle  of  tu 
Cid  (*  Poema  del  Cid  Campeador ')  is  the  oldest  tDoiiufflfni 
of  Spanish  literature  hitherto  discovered.    It  is  written  in  a 
kind  of  rude  Alexandrine,  and  bears  evident  traces  of  being 
much  posterior  to  most  of  the  ballads  which  leeerd  tbe  ex- 
ploits of  that  warrior,  and  of  being  made  up  ont  of  tbem.  for 
the  octosyllabic  verse  of  the  redondiUas  is  frequently  foaod 
incorporated  with  the  Alexandrine.    The  supposed  autbcr 
of  this  poem  lived  aboMt  the  end  of  tbe  twelfth  eenturv. 
Nearly  to  the  same  age  belongs  a  fabulous  chronicle  nf 
Alexander  ('  Poema  de  Alexandro  Magno'),  written  tn  tbe 
same  metre.    Gonzalo  de  Berc^o,  a  Benedietine  monk.  v!m 
lived  about  the  middle  of  the  thirteenth  century,  sa»  ib^ 
author  of  some  Lives  of  Saints,  in  rhyme,  and  other  poem 
on  sacred  subjects.    About  the  be^inniug  of  the  foonaentlk 
century  Juan  Rule,  arch  priest  of  Hita,  wrote  an  allegond 
satire,  not  without  some  merit,  which,  together  with  tiie 
works  of  the  above-mentioned  poeta,  is  in  Sanches,  *Coleco»  t\ 
de  Poesias  Castellanas  anteriores  al  Siglo  X  V./  Mad.,  1 V^ 
90,  4  vols.  8vo. 

About  the  same  time  Castilian  poetry  received  s  %nJ 
impulse  from  the  encouragement  as  well  as  the  Isboun  \i 
Alfonso  X.,  sumamed  *ElSabio*  (tbe  learned),  vbo,  be- 
sides 'El  Libro  de  las  Querellas'  (the  book  of  oio- 
plaints),  which  has  been  Idst,  wrote  a  short  poem,  €ntiL<>(i 
'  Las  Cantigas  de  Nuestra  Beiiora,'  and  a  few  dvctylicttta- 
zas  on  the  secrets  of  alchemy,  his  fovourite  pursuit 

Alfonso,  who  was  the  first  king  of  Castile  who  ordered  ^\ 
public  documents  to  be  vmtten  in  the  romanoBt  or  popui^ 
language  of  the  time,  caused  translations  of  tbe  Bible,  i  •'^ 
of  the  work  of  William  of  Tyre  on  the  Holy  Land,  U)  U 
made  into  Castilian.    He  was  the  author  or  edi^tor  «f  i 
general  history  of  Spain,  'Cronica  General  deS^psna.'  Tbt 
history  of  Spanish  poetry  continues  barren  of  namei  uduI 
the  middle  of  the  fourteenth  century,  when  the  exsupif  <\ 
Alfonso  XL  of  Castile,  and  of  his  relative  Don  Jo«a 
Manuel,  the  celebrated  author  of  '  El  Conde  Lucsnor.  i 
book  of  moral  and  pohtical  maxims,  operated  powerfulH  ■» 
the  Castilian  nobility.    Alfonso  Gontales  de  Csttro:  F(fo 
Lope«  de  Ayala,  'el  Viejo.'  author  of  the  •  Rimsdode  PiU- 
cio  ;•  Alvareide  Villasandino,  the  Jew;  Don  Santos  Urr."'i. 
a  favourite  of  Peter  the  Cruel,  and  others  whoec  worb  arr 
contained  in  the  old  Canoioneros,  are  amonc  tbe  poe»  <^ 
that  time.    It  was  not  until  the  affo  of  John  II.  (i^^'"^' 
that  a  spirit  of  improvement  was  discernible  in  ^'•'"*'*", 
national  poetry  of  Spain.    Among  the  noblemen  ebo  w«J^ 
posed  the  'poetical  court '  of  John  IL— fhr  lo  it  ^^^l 
termed  by  Spanish  writers— Don  Enrique*  MsTqa"*^'*: 
lena,  was  one  of  the  most  distinguished  by  bit  cluwc 
learning  and  his  talents.    Besides  a  translation  of  »" 
•  iBneid'  in  verse,  which  has  been  lost,  he  wrots  a  b^w; 
logical  and  moral  work,  entitled  •  Los  Tiabajoa  d'Hf""'* 
(the  laboon  of  Hercules),  which  was  printed  for  tb«  o* 
time  at  Zamora,  in  1463,  fol.,  and  an  Art  of  "<*^' '^ 
titled  •  La  Gava  Ciencia,'  extracU  from  which  sre  codwd« 
in  Mavans  (*  Origenes  de  la  Lang.  Cast.,*  voL  n..  p-  ^>  '* 
is  to  be  regretted  that  the  marquis  did  not  «^"""f  "^ 
labours  to  literature,  instead  of  travelhng  inlo  the  p*i^* 
natural  science,  which  he  learned  in  the  wmogs  oi^ 
Arabs;  fbr  as  long  as  he  lived  he  was  w^*'^^^*^^^ 
oiaor  and  at  his^mthy  ia.i434,  a  seanh.m  9^  ^ 
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ltbni>f»  aad  upsanis  of  one  handrod  volntnoi,  indttditig  Ui 
own  poetical  laboura^  were  contigned  to  itte  flames,  n 
nToariog  too  strongly  of  the  black  art  (Cibdadreal,  'Cent. 
£pi»U*  fol.  29.)    Blw  pupil,  the  Marquift  de  SaotUlana,  was 
another  of  the  poets  who  adorned  the  court  of  John  II.  He 
was  the  first  who  naturalised  the  Italian  sonnet  in  Castile ; 
and  bis  epistle  to  Don  Pedroy  consUble  of  Portugal*  on  the 
origin  of  Oastilian  poetry,  is  invaluable.    His  '  Doctrinal 
de  Privados,'  the  earUest  didactic  poem  in  the  Spanish  lan« 
gusge,  consists  of  a  series  of  moral  reflections  occasioned  by 
the  unfortunate  fate  of  Don  Alvaro  de  Luna,  the  favourite 
of  John  U*    He  also  wrote  an  elegy  on  the  death  of  his 
friend  and  master  the  Marquis  of  Villena*  a  short  poem, 
entitled  '  Los  Gosos  de  Nuestra  Senora*  (the  Joys  of  Our 
lady),  and  other  poems  to  be  found  in  the  old  Cancioneros. 
A  list  of  this  nobleman's  writings,  among  which  there  is  a 
collection  of  Spanish  proverbs  (*  Los  jf^roverbios  de  Don 
liiigo  Lopez  de  Mendoza,  oon  su  Glosa,*  Sevilla,  1494,  fol.),  of 
y  hich  an  English  translation,  by  Barnaby  Googe,  appeared  in 
U79  (Lond.,  16ma)  may  be  seen  in  Sashes  (voL  i^  p.  34). 
John  of  Mena,  whom  Spanish  writers  call  their  Ennius, 
lived  about  this  time.    [Mbna.]    A  host  of  other  poets  and 
rhymers,  such  as  Fernan  Perez  de  Guzman,  Rodriguez  del 
IVdron,  Alfonso  bishop  of  Cartagena,  who  is  better  known 
as  the  author  of  the  'Doctrinal  de  Caballeros' (Buxfsos, 
1483,  foLh  Garci  Sanchez  de  Badajos,  and  others,  mhoae 
worlcs  are  printed  either  in  the  *  Canoionero  General,*  by 
Hernando  del  Castillo  (Valencia,  15U,  Ibl.),  or  in  the  still 
inedited*  collection  made  by  the  Jew  Alfonso  de  Baena,  for 
John  II.,  of  the  works  of  (Oastilian  poets  in  his  time,  col* 
tivated  lyric  poetry  with  success.    The  Chronicles  of  Don 
Alvaro  de  Luna  (Milan,  1546),  that  of  Don  Pedro  Nino,  by 
Gutierrez  Dias  de  Gamez ;  that  of  John  II.  himself,  by 
Fernaa  Perez  del  Pulgar,  the  '  (}enton  Epistolario»'  by  the 
BachillerCibdadreal,  Burgos,  1499,  and  other  works  still  in* 
edited,  are  remarkable  instances  of  the  cultivation  of  letters 
uader  this  reisn.    Of  the  state  of  Spanish  poetry  under 
Ferdinand  ana  Isabella,  a  correct  notion  may  be  formed 
from  the  perusal  of  the  '  (^eionero  General,'  where  no 
less  than  flfty  Castilian  noblemen  figure  as  authors.  Don 
Jor^e  Manrique  wrote  his  beautiful  moral  couplets  ('  Copies 
lie  Don  Jorge  Manrique,'  Sev..  1494),  which  have  lately 
been  admirably  translated  into  J3nglish,  by  Professor  Long* 
felJow,  of  Boston,  in  the  United  States    ('  Voices  of  the 
Ni^ht,*  Cambridge,  1841).    Padilla,  a  Carthusian  monk, 
wa«  the  author  of  two  poems  in  octaves :  *  Retablo  de  la 
Vida  deCbristo*  (AlcaUu  1529);  'Triumfosdelos  Apostoles,' 
(Sev.»  1504),    Traces  of  the  origin  of  Spanish  dramatic 
poetry  are  first  visible  in  this  reign.    During  the  fifteenth 
century  the  Spaniards  possessed  their  religious  dramas  and 
their  farces,  like  the  rest  of  Europe.    In  1414  the  Marouis 
of  Villena  composed  an  allegorical  drama  ('  Comedia  Ale- 
isorica*)  which  was  performed  at  the  court  of  Aragon  at  the 
coronation  of  Ferdinand.    In  1440  Don  P^ro  de  Velasco 
vrrote  the '  Comedietta  de  Ponza.'    An  anonymous  writer, 
who  lived  under  the  reign  of  John  II.,  wrote  a  satirical 
work  in  form  of  dialogue  between  two  shepherds,  which  was 
intended  for  acting  ('  Copies  de  Mingo  Kevulgo,*  Toledo, 
1565).      Rodrigo   Cota  is    supposed   to   have   been   the 
author  of  the  dramatic  romance  of  *  Calistus  and  Melibsa* 
(Oelestina,  Salam.,  1500),  which  Fernando  de  Rojas  con- 
tinued, and  which  was  soon  afterwards  translated  into  Italian, 
French, and  English  OThe  Spanish  Bawde,' London,  163IX 
These  rude  essays  were  first  converted  into  real  dramas  by 
Juan  del  Ensina*  a  chapel-master,  or  musical  director,  to 
Pope  Leo,  who  gave  great  encouragement  to  dramatic 
amusements.  He  wrote  several  sacred  and  profane  eclogues, 
in  the  form  of  dialogues,  which  were  represented  before 
distinguished  audiences  on  Christmas-eve,  during  the  Car- 
nival, aad  on  other  festivals.    With  the  exception  of  a  few, 
tbey  are  all  lost    (*  Cancionero  de  todas  las-Obras  de  Joan 
del  Enzina,'  Sev.»  1501;  Moratin,  *Ori|{enes  del  Teatro 
JSspaiiol,'  edic.  Puris,  p.  142.)     In  the  reign  of  Ferdinand 
ana  Isabella  considerable  progress  was  made  in  historical 
writing.  AlonsodePaleneia[PAi.xiroia];  Bemaldez,  whose 
valuable  chronicle  is  still  unpublished;   Pedro  Martyr  de 
Angheria*  or  Anghiera*  the  author  of  the  '  Opus  Episto- 
larum.'  Alcal^  1530;  Antonio  de  Valera,  who,  besides  his 
chronicle  of  *  Ferdinand  and  Isabella'  (still  unpublished), 
wrote  a  general  history  of  Spain  (Saragossa,  1492),  which 
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feprinted  Ave  ttmdii  beibre  ]  500 ;  Lueio  Ifar hi6o  S{ea«o 
('  ObffBS  Hiatoricas,*  Akalli,  1630);  Antonius  Nebrissensis, 
or  de  Nebrga  (Granada,  1 560),  who  was  also  the  author  of 
a  Latin  and  Spanish  Dictionary  (Sev^  1506),  and  several 
grammatical  and  philological  works;  and  lastly  Pulgar 
(*  Reyes  Catolicos,'  Vallad^  1565)  flourished  under  this  reign. 
The  conquest  of  Granada  (1492)  gave  a  new  torn  to  the 
ballad  poetry  of  Spain.  It  then  became  the  fiishion  among 
the  Spanish  romance  vrriters  to  select  from  the  events  of 
Moorish  history  materials  for  their  longs.  Such  is  the 
origin  of  the  *  Romances  Moriscos,'  or  Moorish  ballads,  with 
which  the  Spanish  romaneeros  are  filled,  and  which  have 
erroneously  hsen  considered  as  the  work  of  converted  Moors, 
or  as  translations  from  Arabic  songs*  (Loekhart,  *  Ancient 
Spanish  Ballads,'  Introd.) 

Hitherto  Spanish  literature  had  developed  itself  without 
losing  any  of  its  antient  forms,  and  a  true  national  spirit 
prevailed  in  all  the  works,  whether  verse  or  prose ;  but  the 
Itahan  wars  having  suddenly  bronght  the  Spaniards  into 
contact  with  Italy,  a  change  was  slowly  effect^  in  the  na- 
tional taste.  The  introduction  of  the  style  and  forms  of 
Italian  poetry  was  chiefly  due  to  Juan  Boscan  Almog&var, 
who,  by  imitating  the  classical  models  of  antiquity,  and  ju- 
diciously incorporating  into  Oastilian  poetry  the  excellencies 
of  the  lUdian  poets,  gave  a  new  direction  to  the  literary 
taste  of  his  countrymen.  [Bosoan.]  He  was  greatly 
assisted  by  his  friend  Garcilaso  de  la  Vega,  whose  beau- 
tiful eclogues,  in  the  style  of  the  *  Arcadia '  of  Sannazaro, 
are  still  unequalled,  and  of  which  an  excellent  English 
translation  in  verse  has  lately  appeared,  by  Mr.  Wifien 
(Lond.,  1823).  The  next  Spanish  poet  who  followed  in  the 
path  of  Boscan  was  Don  Diego  Hurtado  de  Mendoxa,  the 
minister  of  Charles  V.,  equally  well  known  for  his  classical 
learning  and  his  fine  collection  of  Greek  MSS.,  as  for  his 
labours  in  almost  every  branch  of  literature.  [Mbwdoza.] 
Saa  de  Miranda  and  Jorge  de  Montema$K>r,  both  natives  of 
Portugal,  thouffh  they  wrote  chiefly  in  Spanish,  followed 
the  example  of  Boscan,  and  succeeded  in  giving  to  pastoral 
poetry  a  more  elevated  character.  The  latter  was  the 
author  of  a  pastoral  romance,  entitled  *  Diana,'  which  was 
soon  translated  into  almost  every  European  language.  A 
second  and  third  part  to  his  work,  the  former  by  Alonso 
Perez  (Venet,  1585),  the  latter  by  Gil  Polo  (Mad.,  1778), 
were  published  after  his  death.  Pedro  Padilla  was  another 
successful  writer  of  pastoral  poetiy  (*  Eglogas  Pastoriles,' 
Sev.,  1582),  into  which  he  introduced  the  Italian  and  antient 
Spanish  metres.  Fernando  de  Heirera,  sumamed  El  Di- 
vine, among  other  works,  published  a  commentary  on  the 
poetical  writings  of  his  friend  Garcilaso.  Fray  Luis  de 
Leon  imitated  the  classics,  and  principally  Horace,  more 
successfhlly  than  any  of  his  predecessors ;  and  his  metrical 
▼ersions  of  the  Psalms  and  part  of  the  Book  of  Job  are  in- 
imitable. As  might  be  expected,  the  introduction  of  the 
Italian  style  met  with  violent  opposition  from  those  who 
asserted  that  the  old  Castilian  metres  and  forms  of  rhyme 
were  alone  suited  to  the  Spanish  language.  No  one  main- 
tained the  cause  of  the  old  Castilian  noetry  against  the  im- 
portations of  the  Italian  school  witn  more  talent  than 
Christoval  de  Castillejo,  the  secretary  of  the  emperor  Ferdi- 
nand I.  of  Austria,  to  whom  Velazquez  ('  Origenes  de  la 
Poesia  EspaGola,*  p.  25)  and  other  Spanish  critics  assign 
the  first  rank  among  the  poets  of  their  nation.  (Castillejo, 
*  Obras,*  Mad.,  1573.)  During  the  whole  of  the  sixteenth 
century  several  poets,  encouraged  by  the  example  of  Cas- 
tillejo, continued  to  write  in  the  old  Castilian  style,  though 
they  occasionally  composed  a[  few  sonnets  and  canciones 
after  the  Italian.  In  this  number  are  included  Gregorio 
Sylvestre  ('  Obras,'  Gran.,  1591) ;  Romero  de  Cepeda  (Sev., 
1582);  Antonio  de  Villegas  (' Inventario,'  Medina  del 
Campo,  1 555).  Fernando  de  Acu&a,  one  of  Boscan*s  disciples, 
waa  one  of  the  first  poets  who,  by  writing  in  short  strophes, 
endeavoured  to  form  an  intermediate  style  between  the 
Italian  canMone  and  the  old  Sj^ish  cofictoft. 

But  if  Spanish  literature  was  rich  in  lyric  and  pastnml 
poetry,  all  attempts  to  imitate  the  romantic  epic  of  the 
Italians  completely  (kiled ;  nor  were  their  attempts  in  the 
serious  epic  more  successful.  Neither  the  '  Carlos  Famoso^ 
of  Luis  de  Zapata,  nor  the  'Ckirlos  Victorioso'of  Gerontmo 
de  Urrea,  who  was  likewise  the  translator  of  Ariosto's  *  Or- 
lando Furioso;'  nor  the  *  Austriada'  of  Juan  Rufo  (Mad., 
1584);  nor  *  La  Parthenop^*  a  poem  in  honour  of  Gon- 
salvo  de  Cordova,  are  worthy  of  mention.  The  *  Araucana/ 
by  Ercilla;  *Las  Navas  de  Tolosa,*  by  Christoval  de  Mesa ; 
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*  El  Bernardo,'  by  Bftlbaena,  though  written  more  in  ac- 
cordance with  the  forms  of  the  true  epic,  are  still  far  beneath 
the  *  Gerusalemme  liberata'  of  Tasso  or  '  As  Lusiadas*  of 
Camoens.  But  dramatic  poetry  during  this  period,  and  prin- 
cipally during  the  first  half  of  the  seventeenth  century, 
seems  to  have  acquired  its  perfection.    In  1570  Torres  Na- 
harro,  an  actor  himself,  wrote  several  comedies,  which  were 
mostly  represented  at  Naples.    Lope  de  Rueda  followed 
with  pieces  in  prose.    Cervantes,  who  calU  him  *  the  great 
Lope  de  Rueda,'  says  that  he  so  far  (improved  the  Spanish 
stage,  by  adding  to  the  decorations,  &c.,  *  that  the  wardrobe 
of  a  theatre's  company  could  no  longer  be  packed  in  a  bag, 
as  before.'    Juan  de  Malara,  Juan  de  la  Cueva,  Geronimo 
Bermudez,  and  Christoval  Virn^s,  contributed  to  the  im* 
provement  of  the  Spanish  stage.    In  the  meantime  a  con- 
test was  going  on  between  the  '  national  party/  to  which 
these  dramatic  writeis  more  or  less  belonged,  and  the  '  eru* 
dite  party,'  who  wished  to  give  the  Spanish  drama  the  form 
of  the  antique.    To  the  latter  belong— Simon  Abril,  who 
published  a  complete  translation  of  Terence  (Ck)rd.,  1586) ; 
Villalobos,  a  physician  of  Charles  V^  who  translated  the 
'Amphitryon^  of  Plautus;  Perez  de  Oliva,  who  made  a 
prose  version  of  the  *Eleotra'  of  Sophocles;  and  others. 
But  the  Spanish  public  preferred  the  former.     Cervantes 
did  nothing  to  improve  the  national  drama.    [Saatbdba.] 
The  task  was  reserved  for  Lope  de  Vega,  an  author  whose 
fertility  of  invention  is  unparalleled  in  the  history  of  poetry 
[Vxqa],  who,  according  to  his  own  statement,  required  no 
more  than  twenty-four  hours  to  write  a  versified  drama  of 
three  acts,  interspersed  with  sonnets,  tercets,  and  octaves,  and 
abounding  in  interesting  situations.    He  sometimes  wrote 
a  play  in  three  or  four  hours.     This  astonishing  facility 
enabled  him  to  supply  the  Spanish  theatre  with  upwards 
of  two  thousand  original  dramas,  all  in  verse,  of  which  only 
about  four  hundred  have  been  printed.    Lope  was  soon  sur- 
rounded by  a  crowd  of  disciples  and  admirers*  among  whom 
were  Mira  de  Amescua,  Guillen  de  Castro,  Guevara,  and 
Mates  Fragoso,  who  completed  the  triumph  of  the  national 
drama  over  the  classical  but  dull  importations  of  the  erudite 
party.    Calderon  followed,  and  the  Spanish  theatre  became 
the  inexhaustible  source  whence  the  best  French  dramatists 
drew  the  subjects  of  their  plays.     [Caldrron.]    Until  the 
latter  end  of  the  eighteenth  century  the  plays  of  Lope  de 
Vega,  Calderon,  and  the  writers  of  their  respectivo  schools, 
were  universally  acted  throughout  Spain;    even  now  some 
of  the  best  are  still  brought  on  the  Spanish  stage,  though 
they  have  been  recast  or  modernised. 

About  this  time  (161 5-35)  a  new,  irregular,  and  fantastical 
style  was  introduced  into  Spanish  poetry,  and  the  Italian 
school  of  theMarinists  began  to  exercise  an  influence  on  the 
Spanish  poets.  Manoel  de  Faria  e  Sousa,  a  Portuguese  by 
birih,  was  one  of  the  first  to  adopt  in  his  writings  that  tur- 
gidity  and  affectation  which  marked  the  Italian  school. 
<*  Fuente  de  Agauipe,'  Mad.,  1656;  'Divines  yHumanas 
Flores,'  Mad.,  1624.)  Luis  de  Gongora  carried  this  bom- 
bastic and  forced  style  to  the  highest  pitch ;  and  as  he  was 
not  without  talent,  he  soon  found  a  host  of  admirers,  who 
were  called  Gdngoriitas,  from  the  name  of  their  leader,  but 
who  gave  themselves  the  more  honourable  appellation  of 
*  cullaristas'  (or  writers  in  cultivated  style),  in  opposition 
to  the  simple  but  irregular  effusions  of  the  national  school, 
at  the  head  of  which  was  Lope  de  Vega.  [Gongora.] 
This  innovation  however  was  not  without  opponents:  the 
two  brothers  Argensola,  Manuel  de  Villegas,  Jauregui, 
Espinel,  and  others,  whilst  censuring  the  style  of  their  an- 
tagonists, upheld  the  national  school ;  and  Quevedo  assailed 
them  most  oitterlv  in  his  '  Culta  Latiniparla.'  [QuEVBpo.] 
But  Gongora*s  aamirers  were  not  easily  defeated.  A  new 
school,  called  iheConceptisUu,  in  imitation  of  the  Italian  term 
Conceitistt,  apphed  to  the  followers  of  Marino,  started  up, 
who,  without  the  vigorous  mind  and  superior  talents  of  that 
poet,  carried  to  excess  the  empty  pomp  and  verbose  obscurity 
of  his  artifical  language,  revelling  in  the  wildest  regions  of 
fancy,  and  indulging  in  the  most  preposterous  and  extrava- 
gant ideas. 

The  cultivation  of  prose  style  during  the  above  period 
was  far  from  keeping  pace  with  poetry.  Indeed  the  literary 
men  of  Spain  seem  always  to  have  paid  little  attention  to 
the  cultivation  of  historic  and  didactic  prose,  and,  with 
very  few  exceptions,  the  best  prose  writers  of  the  Peninsula 
were  also  poets.  In  the  sixteenth  century  the  most  eminent 
writers  of  the  Peninsula  were  of  opinion  that  the  Spanish 
language  was  incapable  of  expressing  grave  and  noble 


in  pfoae,  and  hence  the  imitatioii  c^llieaiitientelMttr« 
was  considered  as  the  only  means  of  improving  the  pr<>se 
style.    The  learned  tlieologian  Feman  Peres  da  OliTm  « as 
the  author  of  a  dialogue  on  the  dignity  of  man  (Diaif^c* 
delaDigTn€laddelHombrei}ABd»,}772,  4to.),  wrttten  in  tl— 
manner  of  Cicero,  which  is  perhaps  the  best  fragnaent  of 
didactic  prose  in  Spanish  literature.    He  was  followeil  hy 
his  pupil  and  nephew  the  learned  Ambrosio  Morales,  ln^- 
toriognpher  to  Philip  II.,  whose  works  on  the  history  sw\ 
antiquities  of  the  Peninsula  are  greatly  esteemed.  Diqp>  *U 
Mendoza  wrote  his  admirable  history  of  the  warofGnna^fa 
(Giitfrrof  de  Granada^  Lisboa,   16'i7,  4to.),  in  wfakh  br 
imitated  Sallnst.    Mariana,  Solis,  and  Melo,  who  wroie  tb< 
history  of  the  wars  of  Catalonia  {Historia  de  he  Montment  *  * 
y  Separadon  de  CaialuXot  Lisboa,  1645, 4to.>,  are  oonssderrti 
by  the  Spaniards  as  models  of  prose  style.    But  the  mltita- 
tion  of  the  historical  style  received  a  severe  check  from  tbv- 
Inquisition.    Even  the  Jesuit  Mariana*  who  introduced  inij 
his  history  every  tradition  and  idle  legend  which  could  gra- 
tify the  pride  of  his  countrymen,  waa  arraigned  before  th2: 
dreaded  tribunal,  and  accused  of  favouring  wicked  and  re- 
bellious principles;  he  was  tried,  and  it  was  with  thegrt-^i- 
est  difficulty  that  be  escaped  destruction. 

In  romantic  prose  the  Spaniards  were  more  aiicce&«ful 
than  they  had  been  in  history.  After  imitating  for  loaie 
time  the  Italian  novelists,  the  Spaniards  invented  a  kiri<i 
of  novel,  which,  by  way  of  distinguishing  it  from  lite- 
pastoral  romances  in  prose,  and  the  numerous  xomanee»  uf 
chivalry,  received  the  name  of  Nouelae  d^  Gueio  fmcare^-tt 
(or  novels  in  the  roguish  style).  The  *  Lasarillo  de  Tonnes/ 
by  Diego  de  Mendoza,  which  appeared  for  the  first  time  i\ 
Antwerp  in  1653,  and  was  speedily  tranalated  into  Frencli. 
Italian,  and  English  ('The  Spaniardes  Life,'  by  l>iT..i 
Rouland  Danglesey,  Lond^  1586,  i2mo.) ; '  Gusman  de  A.u- 
racbe,'  by  Mateo  Aleman  ;  *  £1  Escudero  Marcos  Obreipi'n. 
by  Espinel ;  *  La  Picara  Justine,  by  Ubeda ; '  I^Gnrdut  i  <ir 
Seville,'  by  Sahis  BarbadiUo  (Mad.,  1642);  •  El  BachuUT 
Trapaza,'  by  Castillo  Solorzano,  are  fair  specimens  of  th  « 
style  of  writing,  which  is  peculiar  to  Spain.  Nor  can  wt 
pass  over  the  *  Novelas  Exemplares'  of  the  inimitable  Cer- 
vantes, whose  '  Don  Quixote'  is,  independently  of  its  oib«r 
merits,  the  best  written  work  in  the  Spanish  language. 
About  the  end  of  the  seventeenth  century  Gracian  intr  - 
duced  Gongoriam  into  Spanish  prose,  and  the  national  i*«:r 
was  corrupted. 

About  the  beginning  of  the  eighteenth  century  the  c»  a- 
blishment  of  the  house  of  Bourbon,  and  the  inlrodiictiui: . 
French  roannera,  prepared  the  way  for  a  reform*  At  xt  ax 
time  the  literature  of  France  began  to  exercise  an  in  Clue  r  •  v 
over  the  whole  of  Europe,  and  it  was  natural  that  S(»j  ; . 
where  Philip  V.  had  instituted  academies  on  the  nio<itri  . 
the  French,  should  look' up  to  France.  Ignaziode  LiuV> 
must  be  re^^arded  as  the  founder  of  this  new  school,  whic:. 
soon  found  in  Spain  numerous  advocates.  Wtth  a  view  r.i 
the  radical  reform  of  the  literary  taste  of  his  country  mo-:. 
Luz4n  wrote  his  celebrated  *  Arte  Poetica'  (Art  of  Poeiri . 
which  was  first  published  at  Saragoasa  in  1737;  and  tir 
most  eminent  literary  men  of  his  time  showed  their  ni  ;.- 
ness  to  conform  to  his  precepts.  Unaccustomed  to  the  i  :v 
neglected  forms  of  Spanish  poetry,  the  new  party  sought  t  > 
improve  it,  as  well  as  the  drama,  by  translations  of  Frei:>  :i 
works  and  imitations  of  the  French  style.  Luyando  un*i«  r  • 
took  to  introduce  regular  tragedy  on  the  Spanish  stage,  ^i  -1 
with  this  view  wrote  two  tragedies,  entitled  '  VirFinia'  a*  li 
'  Athaulfo.'  Velasquez,  Nassarre,  and  Mayans  endeatoun^  i 
to  introduce  the  French  stylo  into  other  branobes  of  litem- 
ture.  The  change  however  which  they  tried  to  arconpl:<»h 
was  neither  radical  nor  complete ;  the  mass  of  the  ttatu*vi 
still  clung  to  the  old  forms  of  Spanish  poetry ;  romanees  were 
still  written  and  sung,  resembling  the  prodnctiotts  of  eariu-r 
ages,  and  Vances  Candamo,  Zamora,  and  Canizares,  con- 
tinued to  supply  the  stage  with  dramas  in  the  style  of  L  |- 
de  Vega  and  Calderon,  though  they  wanted  the  dram£.tic 
talents  and  invention  of  those  two  celebrated  writer v 
Garcia  de  la  Huerta,  an  academician  and  librarian  to  t:. 
king,  attempted  to  revive  the  taste  for  antient  nattut  ' 
literature,  bv  publishing  a  collection  of  the  best  Span,  .i 
dramas  (*  Theatre  Escogido,' Mad.,  1765),  and  writing'  « 
tragedy  entitled  *  La  Raquel,'  which  was  intended  to  cv:j- 
bine  the  old  Spanish  forms  with  the  dignity  of  the  ¥%tu'  , 
tragic  style,  without  howover  being  subject  to  the  rulc«  A 
French  dramatic  art.  Tliough  this  production — ^mt*  ^f 
uncommon  merit — was  very  well  received  even  by  the  (i^* 
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teen  years  of  h\$  Mte  upop  the  critte»1  study  of  Quinotilian  ; 
and  y^t  the  work  was  not  finished  at  his  death,  for  only  the 
first  three  volumes  had  heen  published  at  Leipzig,  in  the 
years  1798,  1803,  and  1808;  the  remaining  two  volumes 
were  edited  by  Buttmann  and  Zumpt,  1816  and  1829. 

Spalding  has  not  written  much,  hut  what  he  has  done  is 
masterly.  He  was  a  man  of  very  mild  though  lively  tem- 
perjament,  and  heloved  and  esteemed  by  men  like  Buttmann 
and  Niebuhr, 
^  See  the  memoir,  or  rather  eulogium,  on  Spalding  by  Butt- 
mann, in  the  Transactions  qf  the  Berlin  Academy  q/*  1814 
and  1815.  . 

SPAIXANZA'NI,  LA'ZARO.  was  born  at  Scandiano, 
a  small  town  near  Reggio,  in  the  duchy  of  Modena,  on  Ja- 
;iuary  12tl;i,  1 729.  His  earlv  education  was  directed  by  his 
father,  J.  N.  Spallanzani,  who  had  considerable  reputation 
as  a  lawyer ;  and  when  he  had  reached  the  age  of  fifteen,  he 
was  sent  to  the  Jesuits'  College  at  Reggio,  where  he  re- 
mained during  several  years.  He  then  repaired  to  the 
university  of  Bologna;  and  while  there  his  studies  were 
directed  by  his  kinswoman  the  celebrated  Laura  BassL  He 
hsd  early  imbibed  a  fondness  for  the  natural  sciences  ;  but 
his  family  insisted  on  his  embracing  his  father's  profession, 
and  he  had  completed  the  studies  necessary  for  obtaining 
the  degree  of  doctor  of  laws  before  he  could  obtain  permis- 
sion to  abandon  a  pursuit  which  was  extremely  distasteful 
to  him.  Immediately  on  quitting  the  profession  of  the  law 
ne  embraced  the  eoclesiastical  habit,  and  applied  himself  to 
^he  study  of  languages  so  diligently,  that  in  the  year  1754 
he  was  chosen  to  fill  the  vacant  chair  of  logic,  metaphysics, 
and  Greek  literature  in  the  university  of  Reggio.  He  held 
the  appointment  for  six  years,  during  which  time  he  pub- 
lished bis  first  and  only  philological  work,  a  critique  upon  a 
translation  of  Homer  into  Italian  verse  by  A.  M.  Salviani,  in 
which  there  are  many  important  errors. 

During  his  stay  at  Reggio  Spallanzani's  name  had  be- 
come known  in  many  parts  of  Europe ;  and  he  received 
invitations  from  the  universities  of  Coimbra,  Parma,  and 
C6s6ne,  all  of  which  he  declined  from  his  desire  not  to  be 
separated  from  his  family.  In  1761  however  he  accepted  a 
professorship  at  Modena,  which  was  only  a  few  miles  dis- 
tant from  his  native  town,  and  from  this  time  dates  the  com- 
mencement of  the  high  reputation  which  he  acauired  by 
his  investigations  into  diflferent  branches  of  natural  science. 
In  1 766  he  published  a  sketch  of  a  work  on  the  reprcH 
duction  of  animals;  and  though  during  his  subsequent  J ife 
he  completed  only  a  part  of  the  researches  which  he  had 
planned,  yet  his  labours  are  most  valuable.  In  opposition 
to  the  opinion  of  Bufibn,  which  bad  been  eagerly  embraced 
by  our  countryman  Needham,  he  maintained  and  proved 
that  the  Infusoria  are  really  endowed  with  animal  life,  not 
mere  organic  molecules,  as  those  authors  had  supposed.  In 
1768  he  published  the  result  of  his  investigations  into  the 
action  of  the  heart  and  the  circulation  of  the  blood,  a  sub- 
ject which  had  engaged  his  attention  for  many  years.  A 
translation  of  Bonnet's  'Contemplations  de  la  Nature,' 
which  appeared  in  1769,  was  the  last  work  published  during 
his  stay  at  Modena ;  and  in  the  ensuing  year  he  was  chosen 
professor  of  natural  history  at  Pa  via,  which  appointment  he 
continued  to  hold  till  his  death. 

His  treatise  on  the  circulation  of  the  blood  had  led  to 
his  being  invited  to  Pavia;  and  on  entering  on  his  new 
duties,  to  which  those  of  director  of  the  museum  were  soon 
added,  he  entirely  gave  up  literary  pursuits.  The  labours 
in  which  he  now  engaged  are  too  extensive,  and  of  a  charac- 
ter too  purely  scientific,  to  admit  of  an  analysis  here.  They 
were  principally  directed  to  elucidating  the  subject  of  the 
circulation  of  the  blood,  and  the  functions  of  respiration, 
digestion,  and  generation,  on  all  .of  which  he  published 
treatises  after  his  removal  to  Pavia.  l*he  number  and  in- 
genuity of  his  experiments  are  not  more  striking  than  his 
close  and  logical  reasoning — excellencies  which  procured  for 
him  one  of  the  greatest  nonours  that  a  scientific  man  of 
that  day  could  receive,  in  the  dedication  to  him,  by  the 
illustrious  Haller,  of  the  second  volume  of  his  physiology. 
Besides  his  larger  works,  Spallanzani  contributed  nume- 
rous capers  on  natural  history  to  the  Transactions  of  va- 
rious learned  societies.  Nor  did  he  rest  content  with  that 
Ikiowledge  only  which  could  be  acquired  by  books,  or  which 
the  museum  of  Pavia  or  the  surrounding  country  rnigh^ 
afford,  but  he  undertook  journeys  to  different  parts  of 
Europe.  In  1779  be  travelled  through  the  greater  part  .of 
SwitjserUnd.     In  1781  be  visited  the  coasts  of  the  Medi- 


terranean from  Leghoni  to  ManeiUa,  Mid  mnaiiMd  in  lU 
latter  city  for  six  weeks.  In  the  year  I78*i  and  17(3  U 
visited  Istria,  traversed  the  shores  of  the  Adriatic  anfi 
JSgean  seas,  and  explored  the  Eugane^o  Mouotaink  Ai 
these  journeys  yielded  some  fruit  to  ihe  sricfitiAe  tnirt- 
ler :  but  in  1785  he  undertook  a  longer  voyage  than  ao)iie 
had  before  made,  and  visited  CoostantinopM.  In  hit  route 
thither  he  vinitod  Corfu  and  Congo ;  and  to  him,  sad  iii> 
companion  Zuliani,  the  Venetian  ambassador,  we  o«e  i 
descriptiou  of  the  ge<4ogy  of  these  islands*  Variotu  obj«e(t 
of  interest  engaged  his  attention  during  a  stay  of  daen 
montns  at  Constantinople ;  after  which  he  quitted  tbiteu>. 
and  returned  through  Germany  to  bis  own  oountn,  from 
which  he  had  been  absent  one  and  twenty  months. 

During  his  absence,  the  envy  of  some  cSt  his  eoU«i^uatt 
Pavia  had  been  at  work*  defaming  bit  character  sad  m- 
cusing  him .  of  having^  stolen  various  speeinwns  fima  \\f 
museum.  Spallanaani  heard  of  this  while  at  Vieaos,  irm 
which  place  he  sent  an  answer  to  the  charges  sgiinit  him 
His  defence  overwhelmed  bis  enemiM  with  sbsne,  tod  th< 
return  of  Spallansani  to  Pavia  was  a  tort  of  ttiumphi. 
entry ;  the  students  met  their  profesaor  outside  Um  sj,1i, 
and  conducted  him  with  acclamations  to  his  own  bouse. 

Three  years  afterwards  he  visited  Sioitv  and  Nsplsk  ml 
various  parts  of  the  Apennines,  in  order  to  obtain  geolagiai 
specimens,  in  which  the  museum  at  Pavia  was  very  dr 
ficieiit.  On  his  return  he  devoted  himself  to  lecturin;,  i< 
arranging  his  numerous  notes,  and  to  cultivating  hissu!*-, 
which  he  endeavoured  to  form  on  that  of  Buffun.  1u« 
French  republic  offered  him  the  professorship  of  naturi 
history  in  the  Jardin  des  Plantes  at  Paris,  but  be  decliO'  i 
to  accept  it,  and  passed  his  latter  years  at  Pavia,  in ibe  tn- 
joyment  of  every  honour  which  a  man  of  scieace  ro*.  i 
desire.  The  comfort  of  his  declining  age  was  ioterrupid 
by  severe  bodily  suffering,  and  after  having  experten^H 
frequent  attacks  of  apoplexy,  he  died  from  the  effecu  ol  4 
fresh  seizure,  on  February  12,  1 799,  aged  70  years. 

A  catalogue  of  Spallanzaoi^s  numerous  works,  mao)  o! 
which  have  been  translated  into  English,  is  gtveD  it  lite 
end  of  his  Life,  in  voL  vii.  of  ihe  Biogrt^his  mdioale ;  am 
a  lengthened  analysis  of  his  labours  will  be  found  m  \\k 
Eloggt  by  M.  Alibert,  which  in^  fx>ntained  in  vol  iil  of  ibe 
Mdmoires  de  la  Socictc  MidicaU  d* Emulation, 

SPAN  DA  U,  or  SPAN  DO  W»  a  very  i^tient  to»n  aod 
fortress  in  the  kingdom  of  t?ruBsiat  in  the  provmce  J 
Brandenburg,  is  situated  in  52**  30'  N.  lat  and  13"*  10  E. 
long.,  at  the  conflux  of  the  rivers  Havel  and  Spive.  I 
was  formerly  the  residency  of  the  electors  of  Bnodea* 
burg,  whose  palaop  is  now  converted  into  a  boute  of  nr* 
rection  for  50U  criminals.  It  has  three  suburbs,  id  ('.u 
of  which,  called  the  Plan,  there  is  a  government  mw^- 
factory  of  arms,  which  are  sent  to  Pot^am  to  be  flni^^M 
There  are  four  principal  and  Ave  small  gstes.  I'be  citaci^- 
commenced  by  the  elector  Joachim  II.,  is  built  oo  » 
island  in  the  Havel;  it  is  a  regular  quadraogls.  »u^ 
rounded  on  the  north  and  w^st  by  a  double  fo»e.  whirl 
can  be  laid  under  water ;  and  on  the  other  two  side»  bv  tu 
HaveU  The  walls,  casemates,  and  outworks  are  of  it  qc 
The  public  edi£ces  are — tnree  Protestant  eburcbes,  <if 
which  that  of  St.  Nicholas  contains  sev^nl  ottriositiet;  >'"! 
one  Roman  Catholic  church,  an  hospital,  the  sboe^nitii 
tioned  house  of  correction,  and  the  manufactory  of  srn^v 
There  is  also  an  asylum  fo^  destitute  orphans  and  ibe  c.  u- 
dren  of  criminals.  The  inhabiianta,  about  7OO0  is  wmbit, 
manufacture  woollens,  linens,  silks,  hats,  and  «fsrtiKA«^t 
and  have  considerable  breweries,  distilleries,  and  iaou«f<c». 
They  have  also  a  good  trade  on  the  rivers,  the  iitetvi  ui 
which  are  likewise  a  source  of  proflL 

Spandau  was  Uken,  in  1631,  by  the  Swedei.  but  t«- 
stored  in  1634.  In  1806,  soon  after  the  faUl  bsttleof  Jeni, 
it  surrendered  on  the  first  summons  to  the  Freoch.  bj  «P'p 
1500  prisoners  and  6p  pieces  of  cannon  fell  iototbeir  bvi^ 
Qn  the  retreat  of  the  French  from  Berlin,  on  tbe  4m j| 
March,  1813,  the  suburbs  were  burnt,  and  in  the  boiabaf^ 
ment  on  the  20th  of  April,  seventy  houses  were  buniCd. 
and  thirty  others  much  damaged.  On  the  26th  of  Apr*' 
1813,  the  French  surrendered  to  the  Pruasiso  fifeof'^ 
Thuraeii.  (Muller,  Wbrterbuch,  &,c ;  Stem;  Hsswl;  C<«- 
versatioHS.  Lexicon.) 

SFA'NHEIM,  EZECHIEL  the  son  of  Fredsric  J)p«'»- 
heim,  a  theologian  of  some  «note,  was  bom  At  Geiii-^^  ^^ 
the  7lh  of  December,  1629.  Respecting  his  early  jdjj^jj^ 
nothing  is  known ;  hut  fi:om  the  knowUdgs  wtecD  o^  ^ 
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HeUli,  or  partisans  of  the  French  school,  it  did  not  produce 
the  intended  effect.  In  the  second  half  of  the  last  century, 
under  the  enlightened  rule  of  Charles  III..  Spanish  litera- 
ture was  in  some  manner  revived  hy  the  lahours  of  the  two 
academies  at  Madrid,  but  chiefly  through  the  encourage- 
ment given  by  the  *  Academia  do  la  Lengua,'  which  distri- 
buted prizes  among  the  best  poets.  Some  epic  essays  by 
Vargas  Ponze  and  the  elder  Moratin  show  that  the  poetic 
genius  of  the  Spaniards  was  not  yet  altogether  extinct. 
Don  Thomas  Yriarte  wrote  a  didactic  poem  entitled  '  La 
Musica.*  Juan  Melendez  Valdez  wrote  some  Anacreontic 
odes  not  inferior  in  merit  to  those  of  Villegas.  Cienfuegos, 
8alad,  Qtttntana,  Arriaza,  Santos  Pelegrin,  Lista,  Norona, 
Gorostiza*  Mora,  Cadalso,  the  author  of  the  *  Cartas  Mar- 
rueras,*  some  of  whom  are  still  living^,  distinguished  them- 
wives  in  the  various  kinds  of  lyric  or  dramatic  poetry.  To 
Moratin  the  younger,  whose  translation  of '  Hamlet*  was  a 
complete  failure,  the  Spanish  stage  was  greatly  indebted, 
as  he  was  the  flrst  who  introduced  the  true  comedy  (Co- 
media  de  Coetumbres)  after  Molidre  and  the  b€»t  French 
oomic  •  writers.     He  also  wrote  '  Origenes  del  Teatro  £s- 

Knol,'  a  work  of  vast  and  rare  erudition  and  research. 
[ORATIN.] 

Among  the  present  writers  of  Spain,  Martinez  de  la 

Rosa  is  one  of  the  most  successful.     As  a  comic  writer 

be  is  considered  equal  to  Moratin.     He   bas   moreover 

gained  great  reputation  as  the  author  of  several  tragedies,  of 

which  *  Lia.Viuda  de  Padilla*  and  '  Edipo'  are  the  most 

esteemed^    An  epie  poem  on  the  siege  of  Saragossa;  a 

drama  in  prose,  entitled  *  La  Conjuracion  de  Venecia'  (the 

Conspiracy  of  Venice),  an  art  of  poetry  in  imitation  of  that 

of  Boileau,  a  political  work  entitled  *  El  Espiritu  del  Siglo' 

(the  spirit  of  the  age),  and  several  lyric  poems,  show  his 

powers  for  all  branches  of  literature.    A  new  school  of 

dramatic  writers   is  now  being  formed  in  Spain,  whose 

object  seems  to  be  to  combine  the  French  drama  of  the 

school  of  Victor  Hugo  and  Dumas  with  the  old  national 

style.    '  Los  Amantes  de  Teruel,'  by  Hartzenbusch ;  '  £1 

Trobador,*  by  Gutierrez ;  *  Felipe  Segundo,'  by  Gil ;  *  Don 

Julian,'  by  Principe,  are  successful  attempts  in  this  line. 

Breton  de  los  Herreros  is  considered  the  best  writer  of 

comedies.     Zorrilla,  Espronceda,  Calderon,  Quiroga,  Garcia 

Tassara,  are  also  popular  poets.     But  among  the  numerous 

poets  of  Modem  Spain  there  is  scarcely  one  who  can  be 

Ml  id  to  cultivate  prose  with  success,  and  with  the  exception 

of  the  satirical  writings  of  Larra  and  Mesonero,  of  Cle* 

niencin*8  learned  '  Commentary  on  Don  Quixote,'  of  To- 

reno's  *  History  of  the  Peninsular  War,'  and  a  few  essays 

printed   in   the  Transactions   of  the  Royal  Academy  of 

H  iatory,  scarcely  a  work  of  ordinary  merit  has  been  published 

since  the  beginning  of  this  centurv. 

SPA'LATRO,  or  SPA'LATO.  a  town  of  Dalmatia,  situ- 
ated on  a  promontory  in  a  bay  of  the  Adriatic,  formed  by 
the  islands  of  Brazza  and  Bua  and  the  mainland.    It  is 
•bout  midway  between  Zara  and  Ragusa,  in  43**  30'  N.  lat. 
and  IC*  33' E.  long.   Spalatro  has  a  harbour,  sufiiciently  ex- 
tensive, but  not  very  safe.    The  town  is  walled  and  fortified, 
but  the  principal  defence  on  the  land  side  consists  of  the 
ibrt  of  Clissa,  which  commands  a  defile  in  the  mountains 
towards  the  Turkish  borders^    Spalatro  stands  principally 
on  tho  site  of  the  extensive  palace  which  the  emperor  Dio- 
eletian  built  for  himself  near  the  antient  town  of  Salona. 
(^DfocLBTiAN.]    Salona  is  now  completely  ruined,  having 
been  destroyed  by  the  Slavonians  in  the  seventh  century, 
but  many  remains  of  antiquity  are  found  hy  digging  among 
the  vineyards  which  occupy  its  former  area,  about  three 
miles  from  Spalatro,  and  nalfway  between  it  and  Clissa. 
The  emperor  Francis  of  Austria  visited  the  rnins  in  1815, 
and  assigned  a  fund  for  carrying  on  the  excavations  and  the 
Ibrmation  of  a  museum  at  Spalatro. 

The  outer  walls  of  the  residence  of  Diocletian,  which 
formed  a  square  of  nearly  one  mile,  are  in  great  measure 
still  existing,  as  well  as  some  of  the  gates.    It  is  said  that 
the  name  of  Spalato,  or  Spalatum,  is  a  corruption  of  Pala- 
tium.    The  cathedral  of  Spalato  is  made  out  of  a  temple 
built  by  Diocletian  in  the  middle  of  the  area  of  his  resi- 
dence ;  it  contains  some  flue  columns  and  is  adorned  with  a 
handsome  frieze.    Other  considerable  remains  of  the  Im- 
perial buildings  are  seen  within  the  precincts  of  Spalatro. 
*   Spalatro  is  one  of  the  most  commercial  towns  of  Dal- 
matia ;  the  population  is  about  8000. 
SPALAX.    [MuBiDiB,  vol.  XV.,  p.  515,  et  seq.] 
SPALDING.    [L1NCOLN8HIRE.] 
P.  C,  No.  1397. 


\-  SPALDING,  JOHANN  JOACHIM,  was  horn  on  the 
1st  of  November,  1714,  at  Triebsees,  in  Swedish  Pome- 
ran  ia,  where  his  father  had  a  school,  and  was  afterwards 
appointed  preacher.  Young  Spalding  studied  at  the  uni- 
versities of  Rostock  and  Greifswalde ;  and  although  theology 
was  the  department  to  which  he  chiefly  devoted  nimself,  he 
paid  great  attention  to  other  branches  of  learning.  In 
1745  he  was  appointed  secretary  to  the  Swedish  embassy  at 
Berlin ;  but  he  remained  in  this  post  only  for  two  years,  as 
he  preferred  the  ofRce  of  preacher  at  Lassahn,  in  Swedish 
Pomerania,  which  was  offered  to  him.  In  1 757  he  was 
appointed  to  the  office  of  pnnpositus  and  first  preacher  at 
Barth ;  and  it  was  about  the  same  time  that  he  began  his 
numerous  theological  works,  which  are  no  less  distinguished 
for  clearness  of  style  than  of  thought,  and  were  received  with 
general  approbation.  Owing  to  the  reputation  which  he  gained 
as  an  author  and  an  orator,  he  was  in  1764  appointed  first 
pastor  and  provost  to  the  Nicolaikirche  at  Berlin,  where 
some  time  afterwards  he  was  also  elected  a  member  of  the 
chief  consistory.  In  this  new  and  extensive  spbeiis  of  ac- 
tion, he  showed  so  raurh  mildness  of  character  combined 
with  dignity,  that  he  won  the  affection  and  veneration  of 
all  who  came  in  contact  with  him.  Through  his  sermons 
however  he  exercised  the  greatest  influence :  they  were  full 
of  deep  feeling  and  profound  thought ;  and  in  point  of  style 
they  ranked,  and  still  rank,  among  the  best  specimens  of 
German  pulpit  oratory.  There  is  little  in  them  that  will 
remind  a  reader  that  Spalding  lived  at  a  time  when  the 
German  language  was  just  entering  upon  its  new  career  of 
development.  In  1 788,  when  the  kmg  Frederic  William  II., 
instigated  by  Wollner  and  others  of  the  mystic  and  pie- 
tistic  party,  issued  an  edict  (Religions-edict)  condemning 
all  freedom  of  thought  in  religious  matters,  Spalding,  who 
belonged  to  the  opposite  party,  was  in  some  degree  obliged 
to  resign  his  offices.  This  firm  adherence  to  his  principles 
raised  Spalding  still  higher  in  public  estimation :  he  spent 
the  last  years  of  bis  life  in  retirement.  ^He  died  on  the  2nd 
of  March,  1804,  at  the  ajge  of  ninety. 

The  works  of  Spalding  are  very  numerous:  they  are 
partly  on  philosophical  and  ethical  subjects,  and  partly  on 
theology.  The  principal,  which  have  all  gone  through 
several  editions,  are: — 'Ueber  die  Bestimmung  des  Men- 
schen,'  Greifswalde,  1748 ;  'Gedanken  liber  den  Worth  der 
Gefiihie  in  dem  Christenthum,'  Berlin.  1761 ;  *  Ueber  die 
Nutzbarkeit  des  Predigtamtes,'  Berlin,  1 77*2 ;  and  *  Religion 
eine  Angelegenheit  des  Menschen,'  Berlin,  1797.  Ilia 
sermons  were  published  in  various  collections  at  several  times. 
The  Life  of  Spalding  was  written  by  himself,  and  edited 
with  notes  by  his  son  GeorgLudwig,  at  Halle,  in  1804,  8vo. 

SPALDING,  GEORG  LUDWIG,  son  of  the  former, 
was  born  in  1 762,  at  Barth.  He  was  educated  at  one  of  the 
gymnasia  of  Berlin,  under  Biisching.  From  1779  to  1781  he 
studied  philology  and  theology  at  the  universities  of  Gott- 
ingen  and  Halle.  He  continued  his  studies  in  private  after 
he  had  left  the  universities;  and  in  order  to  improve  his 
knowledge,  he  undertook  a  journey  through  Germany, 
Switzerland,  France,  England,  and  Holland.  On  his 
return  to  Berlin  he  was  appointed  tutor  to  the  children  of 
Prince  Ferdinand  of  Prussia,  and  in  1787  he  obtained  a 

Professorship  at  the  gymnasium  Zum  grauen  Kloster  in 
ierlin.  The  Religions-edict,  on  account  of  which  his 
father  had  given  up  his  offices,  induced  the  son,  who  held 
the  same  opinions,  to  abandon  the  study  of  theology  alto- 
gether, and  to  devote  himself  entirely  to  philology.  In 
1792  he  obtained  from  the  university  of  Halle  the  degree 
of  master  of  arts;  and  on  this  occasion  he  wrote  a  disserta- 
tion, '  Vindicise  Philosophorum  Megaricorum,'  &c.  A  short 
time  afler,  a  Leipzig  publisher  requested  him  to  revise  the 
text  of  Quinctilian,  and  to  prepare  a  new  edition  of  this 
writer.  Spalding  agreed,  thinking  that  the  work  could  be 
accomplished  in  a  short  time.  But  when  be  had  once  en- 
tered upon  bis  task,  he  found  much  more  to  do  than  he  had 
anticipated ;  and  that  it  was  necessary,  if  the  work  was  to 
be  done  well,  to  devote  all  bis  time  to  it.  This  was  indeed 
henceforth  the  great  object  of  bis  life.  In  order  that  he  might 
not  be  disturbed  in  his  work,  he  even  refused  the  director- 
ship of  his  gymnasium,  which  had  become  vacant,  and  was 
offered  to  him.  In  1803  he  was  elected  a  member  of  tho 
Berlin  Academy.  In  1805  he  made  a  journey  to  Italy  in 
order  to  collate  a  Florentine  manuscript  of  Quinctilian. 
During  tho  latter  part  of  his  life  he  held  the  high  office  of 
counsellor  in  the  ministry  for  public  instruction.  He  died 
in  181 1,  after  he  had  spent  the  greater  part  of  the  last  nine- 
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eases  and  plaji^es  (as  wee  commonly  tearme  tfaem),  for 
dogges,  and  longer  than  they  are  without  infection  wee  may 
expect  from  them  no  pleasure,  assistance,  or  recreation.  I 
will  onely  in  this  treatise  describe  you  their  harmes  with 
cures  due  to  the  same.  Among  all  which  I  place  the  Mangie 
first,  as  the  capitall  enemy  to  the  ouiet  and  beauty  of  a 
brave  Spaniell.  wherewith  the  poor  dogges  are  oftentimes 
greatly  plagued,  both  to  the  infection  of  their  fellowes,  and 
the  no  slender  griefe  of  theyr  masters.* — ^Whereupon  follow 
three  prescriptions  for  '  The  cure  of  the  Mangie,'  each  more 
potent  than  its  antecedent,  as  well  as  '  A  way  to  cure  the 
Mangie  without  any  unguent — if  a  Spaniell  bee  not  very 
much  infected.'  Then  come  cures  for  other  ills  that 
spaniels  are  heirs  to,  and  the  whole  is  wound  up  with  the 
following  conclusion  i^*  Thus  much  I  thought  ^ood  to  write 
of  Spanels,  and  their  diseases  and  cures,  for  that  they  are 
superintendants,  and  necessarte  servants,  both  for  the  Hawke 
and  the  Falconer,  without  whome  the  sport  would  bee  but 
oolde ;  and  the  toyle  far  more  than  it  is  to  the  mau.  VThere- 
fore  it  shall  not  be  amisse  for  a  good  Falconer  always  to 
breede  and  keepe  of  the  best  kinde  of  Spanels  that  he  may 
come  by,  and  so  to  respect  them,  as  they  heate  not  at  any 
time ;  or  if  they  doe  by  misfortune  or  neglygence  of  your 
lackey  boye,  then  to  regard  their  cure,  which  may  be  done 
in  manner  as  I  have  heere  set  downe ;  and  withall  to  use  due 
correction  to  the  boy.  For  a  good  Spanell  is  a  great  jewel : 
and  a  good  Spanell  raaketb  a  good  Hawke,  and  a  curst 
maister  a  careful  footeman.    Farewell.' 

In  the  sporting  prints  engraved  by  Hollar  after  Barlow, 
a  whole  team  of  spaniels  are  introduced  giving  ton^^ue  in 
'  Partridge  Hawking,'  with  the  following  Unes  at  the  bot- 
tom of  the  plate: — 

'Th0  fearftiU  Partrid{;«  being  spniog  by  quett 
or  Spaniells  frum  their  pleaainif-foode  Mid  xptt 
Tha  ki*i*n«  aod  bloody  Hmrkc  punues,  the  Knight 
Hath  then  hit  sport,  and  feaata  on  tham  at  night.' 

And  again  in  '  Feasant  Hawking,'  with  the  following  qua- 
train : — 

'  The  Feasant  Cocke  the  wooda  doth  moat  frequent. 
Where  Spaniells  ipring  and  pearche  him  by  the  sent.  ' 
And  when  in  flight,  the  Hawk  with  quickened  speed 
With  *s  beake  and  aavage  talena  makes  him  blaed.* 

Spaniels,  apparently  of  a  stouter  breed,  are  also  introduced 
in  'Hern  Hawking'  by  the  same  hands,  a  circumstance 
worthy  of  remark,  inasmuch  as  in  the  cut  in  The  Booke  qf 
Faleokrie^  with  the  superscription  '  How  to  flee  a  Hearon,' 
the  mounted  gentleman- falconer,  who  is  covered,  is  attended 
by  bare-headed  domestics,  and  accompanied  by  a  couple  of 
greyhounds. 

The  author  of  the  Sportsman*s  Cabinet  states  that  the 
race  of  dogs  passing  under  the  denomination  of  spaniels  are 
of  two  kinds,  one  of  which  is  considerably  larger  than  the 
other,  and  known  by  the  appellation  of  the  Springing  Spa- 
niel, as  applicable  to  every  kind  of  game  in  any  country,  whilst 
the  smaller  is  called  the  Cocker  or  Cocking  Spaniel,  as  being 
more  adapted  to  covert  and  woodcock  shooting.  This  ap- 
pears to  be  a  correct  definition,  and  most  authors  notice  the 
two  kinds,  but  some  confusion  has  been  introduced  by  the  ap- 
plication of  a  name  equivalent  to  that  of  Springing  Spaniel 
to  the  Cocking  SpanieL  Thus  Bewick,  who  gives  cuts  both 
of  the  Large  Water  Spaniel  and  the  Small  Water  Spaniel 
(both  apparently  modifications  of  the  old  Old  Springing  Spor 
nieht  as  well  as  oue  of  the  Large  Rouffh  Water-dog  {Canie 
ttviarius  aqitaticus,  '  a  Water-spagnelle.'  of  Gesner,  proba- 
bly the  Canis  sagax  ad  aquas  of  Aldrovandus,  and  Grand 
Barbet  of  Buffon,  Water^Dog  of  Pennant),  represents  the 
small  breed  under  the  name  of  The  Springer  or  Cocker. 
Bell  also  calls  this  last  the  Springer,  Lieut.-Col.  Hamilton 
Smith  enumerates  *  Tlie  Spaniel  (Canis  extrarius  t),  com- 
monly called  Water  Spaniel;'  *  The  Springer;'  'King 
Charles's  Spaniel ;'  and  the  *  Cocker,'  as  well  as  the  '  Water- 
dog.  Canis  acquaticus.* 

Dr.  Caius,  in  his  systematic  table  of  British  Dogs,  makes 
the  Fowlers  consist  of  the  Spaniel  {Hispanioltis),  Setter 
ilndex),  and  Water  Spaniel  or  Fynder  {Aquaticus) ;  whilst 
under  the  title  Lap-dogs,  the  Spaniel  gentle  or  comforter 
{Melitteus  or  Fotor — the  Maltese  Lap-dog),  stands  alone. 

Aldrovandi  has  two  cuts  of  Spaniels:  one  is  described  as 
'  C^nis  Hispanicus  auribus  demissis,  pectore,  venire,  pedi- 
bus  albis  raaculis  nigris  distinctis,  reliquo  corpore  nigro ;' 
the  other,  which  is  much  coarser  and  altogether  larger,  is 
merely  noticed  as  '  Canis  Hispanicus  alter  auribus  demissis.' 
The  Aist,  making  allowaneea4br  the  rudeneu  of  the  draw* 


ing  and  engraving,  might  pass  for  a  not  ilUbred  Sp.(, .  j 
the  present  day. 

Pennant,  in  following  out  the  tract  of  Caius,  nY»,  'Tr^ 
third  division  of  the  more  generous  dogs  eompreKor.d, 
those  which  were  used  in  fowling ;  first,  the  HiipattUu,  i- 
Spaniel :  from  the  name  it  may  be  supposed  that  vc  v,  .• 
indebted  to  Spain  for  this  breed.  There  were  two  nm: . » 
of  this  kind,  the  first  used  in  hawking,  to  spring  th«  ^n ;.  •. 
which  are  the  same  with  our  Starters.  The  other  Tin-  v 
was  used  only  for  the  net,  and  was  called  Index,  or  ' 
Setter ;  a  kind  well  known  at  present  [Sgrna.]  T..  i 
kingdom  has  long  been  remarkable  for  producing  do^  .A 
this  sort,  particular  care  having  been  taken  to  pretcnc  i\r 
breed  in  the  utmost  purity.  They  are  still  distinguitbd'v 
the  name  of  English  Spanieb ;  so  that,  notwithstandio;  ^.l.- 
derivation  of  the  name,  it  is  probable  that  they  arentii-r^ 
of  Great  Britain.  We  may  strengthen  our  susptcicb  *\ 
saying  that  the  first  who  broke  a  dog  to  the  net  was  an  Ev 
glish  nobleman  of  a  most  distinguished  character,  thegtiut 
Robert  Dudley,  duke  of  Northumberland.' 

The  probability  appears  to  be  that  all  the  varieties  of  tLf 
Spaniel,  the  small  Water-Spaniel,  the  Cockini?  8pinu\ 
King  Charleses  Spaniel,  and  the  Blenheim  Spauiel,  if  \uk 
breed  be  not  the  true  spaniel  of  King  Charles  I.,  are  all  Um 
result  of  careful  breeding  from  the  Urge  Water-Spsnieln,  it 
the  Rough  Water- Dog  which  some  call  a  water-spin.e. . 
which  seems  to  have  been  the  old  Springing  Spaniel. 

The  author  of  the  Sportsmatis  Cabinet  describes  the  irur 
English-bred  springing  spaniel  as  differing  but  Utile  in  figun 
from  the  setter,  except  in  sixe ;  varying  only  in  a  (tnn. 
degree,  if  any,  from  a  red,  yellow,  or  livercolour,  and  ub  v. 
which  seems  to  be  the  invariable  external  standani  uf  :!>.% 
breed.  They  are,  he  observes,  nearly  two-fifths  less  . 
height  and  strength  than  the  setter,  delicately  formed,  tv^ 
long,  soft,  and  pliable,  coat  waving  and  silkv,  eyes  and  i  ^ 
red  or  black,  the  tail  somowhat  bushy  and  pendulous,  j.% 
always  in  motion  when  actively  employed. 

This  appears  to  have  been  the  setting- dog  used  b)  ^v 
forefathers  for  taking  partridges  and  other  birds  with  a  nr 
We  find  in  An  addition  to  tM  first  book  of  the  Ornith  •; : 
of  Francis  Willugliby,  Esq,,  being  an  Epitome  qfthfAr: 
Fowling  collected  out  qf  Markham,   Olina,  and  nih-r 
(1678),  instructions  *  how  to  take  partridges  and  olbcr  l..- 
with  a  setting-dog,'  commencing  thus : — *  A  setting-  .'v 
should  be  a  lusty  land-spaniel  that  will  range  well,  ami  )- 
at  such  absolute  command,  that  when  he  is  in  full  car« 
one  hem  of  his  master  shall  make  him  stand  siill.  ^ 
about  him,  and  look  in  his  master's  face,  as  it  weree^cc-- 
ing  directions  from  him,  whether  to  proceed,  stand  »( >i.  ■< 
retire ;  but  the  main  thing  he  is  to  be  traught  ts,  when  . 
sees  and  is  near  his  prey,  of  a  sudden  to  stand  stilt,  or  u 
down  flat  on  his  belly,  without  making  any  noise  or  mo:. .. 
till  his  master  come  to  him' — '  when  you  see  bim  mji*  i 
sudden  stop  or  stand  still,  be  sure  he  hath  let  the  fo* 
therefore  presently  make  in  to  him  and  bid  him  go  nekf 
if  he  refuses,  but  either  lies  still  or  stands  shaking  uf  l.* 
tail,  and  withal  now  and  then  looks  back  upon  you,  br » 
near  enough.*  The  dropping  of  our  present  breed  of  Mt^e** 
which,  as  Tias  been  observed  in  the  article  SxTTsa.  pro:-:.  .* 
owe  their  origin  to  the  old  English  spaniel  and  the  pouiur. 
which  last  does  not  seem  to  have  been  known  to  ourancr*- 
tors,  confirms  the  spaniel  parentage ;  and  this  may  be  in^t^i 
in  another  habit  observable  in  many  of  the  setters  do*  u. 
use,  especially  those  whose  markings  and  appeaitiK^  ip- 
proach  most  closely  to  the  spaniel,  namely,  the  slov  iji^'^i 
motion  of  the  stiffened  stern  gently  fanning  bjr:x^"^'^ 
when  the  dog  is  pointing,  till  it  becomes  quite  ite»i^)  ^'''j 
motionless,  and  m  which  we  may  perceive  the  cbasieoed 
action  of  the  tail  so  vigorously  moved  from  side  to  »ide 
when  the  spaniel  hits  upon  the  foot  of  game.    Senei^  m 
marked  frequently  exhibit  an  inclination  to  drop  or  set  la- 
stead  of  pointing,  especially  when  close  upon  their  pxax 

We  have  above  given  the  Veteran  SportsmofCs  iif^'^^ 
tion  of  the  springing  spaniel.  '  From  this  descripuon,  m\< 
he,  •  the  cocker  differs,  having  a  shorter,  more  oomp« 
form,  a  rounder  head,  shorter  nose,  ears  long  (snd  u 
longer  the  more  admired),  the  limbs  short  and  strung:  u:« 
I  coat  more  inclined  to  curl  than  the  springer's,  is  I^"^^'* 
particularly  on  the  tail,  which  is  generally  truncated ;  a-  J'« 
liver  and  white,  red,  red  and  white,  black  and  whae.  >•> 
liver  colour,  and  not  un frequently  black,  with  tanned  I- 1:^ 
and  muxsle.  From  the  groat  similitude  between  wa* - 
these  oockers  and  the  small  water-dog,  both  in  flgu/esao 
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an  abused  terra  wben  applied  to  luoh  eaiei;  tboogli  it  It 
justifiable  in  the  case  of  those  anthropog)otta  the  parrots, 
and  even  in  that  of  starlings,  or  ravena,  or  magpies,  which 
do  talk.  Sir  John  Sebright  performed  wonders  with  dogs 
ill  the  way  of  tuition,  but  we  never  heard  that  he  made 
them  speak. 

SPANISH  TOWN.    [Jamaica.] 

SPAR,  a  word  from  the  German  Spath,  employed,  eom- 
bined  with  ipeciflc  terms,  in  mineralogy,  to  ino&ude  a  great 
number  of  orystallixed  earthy  and  some  metallic  anb- 
atancea,  but  chiefly  the  former.  Thus  callareoos  spar  is 
crystalliaed  carbonate  of  lime ;  fluor-spar,  fluoride  c!f  oal« 
cium ;  heavy  spar,  sulphate  of  barytas,  &e.  By  miners 
the  term  is  frequently  used  alone  lo  express  any  bright 
crystalline  substance ;  but  in  mineralogy,  strictly  speaking, 
it  is  never  so  employed. 

SPARGA'NIUM  (from  vw&pyavop,  a  'bandage'),  a 
genus  of  plants  which*  with  the  genus  Typba  constitute  the 
natural  oitier  Typhacess.  The  species  artf  monoecious.  The 
flowers  are  arranged  in  dense  spherical  beads.  Both  the 
barren  and  fertile  Bowers  are  Composed  of  a  single  perianth 
with  three  leaves.  The  sfamens  are  longer  than  tM  calyx, 
and  the  fruit  consists  of  a  dry  drupe  with  one  seed.  The 
species  are  fonnd  commonly  in  ditches  and  marshes  of  the 
northern  hemisphere.  Three  of  these  are  common  in  Great 
Britain.  The  Sparganium  ramontm  (branched  bur-reed) 
is  known  by  its  branched  flower-stalk,  triangular  leaves, 
and  linear  stigma.  This  species  was  the  only  one  of  the 
ffenus  found  by  Dr.  Siblhorp  in  Greece,  and  appears  to  be 
tne  vwapydviop  of  Dloscorides.  It  is  an  inhabitant  of 
ditches,  lakes,  and  stagnant  waters,  forming  a  handsome 
addition  to  their  vegetation.  The  8.  nmplex  (unbranched 
bur-reed)  is  known  by  its  simple  stem,  and  the  ;S.  tmiofu 
(floating  bnr^reed)  by 'its  long,  linear,  floating  leaves.  They 
ar^  both  found  in  the  same  situations  as  the  first. 

SPAHIDiB,  or  SPAROI'DBS.  a  family  of  fishes  be- 
longing to  the  section  Acanthopterygii,  which  are  distin- 
guished by  the  following  characters  combined,  viz.  the 
possession  of  a  single  dorsal  fin,  the  anterior  half  of  which 
is  suppotted  by  spmous  rays,  and  which  is  not  divided,  nor 
is  it  protected  by  scales ;  the  operculum  is  spinous,  the 
palate  destitute  of  teeth,  the  branchiostegous  membrane  has 
five  or  six  rays,  and  the  pyloric  appendages  are  few  in 
number.  The  body  is  usually  of  an  ovate  form,  and  covered 
with  large  scales.  'The  mouth  is  not  protractile. 

The  species  of  this  family  feed  chiefly  upon  the  animala 
of  small  shells,  Crustacea,  &c.,  for  crushing  which  their 
strong  teeth  are  admirably  adapted. 

Guided  by  the  structure  of  the  teeth,  Cnvier  divides  the 
family  into  four  tribes.  In  the  first  the  jaws  are  provided 
with  teeth,  which  are  rounded  like  paving-stones;  in  the 
second  the  teeth  are  conical  and  pointed  ;  In  the  third  the 
teeth  minute  and  thickly  crowded ;  and  the  fourth  tribe 
have  a  series  of  trenchant  teeth. 

To  the  first  of  these  tribes  belongs  the  genus  Sargia, 
where  the  moisors,  or  foremost  teeth,  are  compressed,  and 
have  sharp  cutting  edges;  the  molars  are  roimded,  and 
form  several  fowa. 

Of  thia  genus  numerous  species  are  described  in  the 
'  Hiiitoire  des  Pbissons*  of  MM.  Cuvier  and  Valenciennes ; 
several  are  from  the  Mediterranean,  and  the  others  are 
ehietly  from  the  coast  of  America,  north  and  south. 

The  next  genvs,  CharanXt  is  founded  upon  a  single 
speoiea,  an  inhabitant  of  the  Mediterranean,  which  has 
sharp  cutting  incisors,  like  the  species  of  Sargtu,  but  the 
molars  are  extremely  minute,  ana  form  only  a  single  row. 

The  third  genua  of  the  first  tribe  is  Chrysophtyt,  which 
is  distinguished  from  Sargu$  by  the  incisors  being  conical, 
and  usually  four  or  six  in  number  in  front  of  each  jaw ;  the 
molars,  for  the  most  part,  are  rouiMled,  and  form  at  least 
three  vows  on  each  side  of  each  jaw,  a  character  which 
serves  to  distinguish  the  present  genus  from  Pagru9. 

Thia  genus  is  nnmeious  in  species,  and  these  are  almost 
entirely  confined  to  the  seas  of  the  warmer  and  tropical 
parU  of  the  Okl  World. 

The  CArysopAry«aMra/a,aapecieawhich  is  very  common 
in  the  Mediierraneao,  is  also  occasionally  met  with  on  our 
coast,  aa  well  as  that  of  France,  and  the  same  remark  ap- 
plies to  the  Bufrtu  miigant,  which  is  an  example  of  the 
next  genus,  Mtgrus,  which  difiers  f^om  Chtytopkryt  in 
having  only  two  rows  of  molar  teeth  en  each  side  of  the 
jaw.  Several  species  of  this  genus  are  found  in  the  Medi- 
terranean, others  inhabit  the  Indian  seas*  some  again  are 


found  on  the  eoaata  of  New  Holland  and  New  Zealand,  a"  \ 
ihe  Pagrui  argffrops  is  fonnd  on  the  North  Aner^a'* 
coast. 

The  last  genus  of  the  first  division  is  Pagelltu,  tbetperti*, 
of  which  ana  easily  distinguished  by  the  foremost  terih  r 
each  jaw  being  all  of  them  small,  eurved,  pointed,  m.^ 
dense. 

Numerous  examples  of  this  genua  oconr  in  the  Msdiio-. 
ranean ;  and  two  species^  the  J^eiim  erythrmui  nd  p. 
eentrodoniuit  have  been  found  bn  eur  own  coast  Tbe 
former  appears  to  beef  very  rare  eoburrenee  on  the  Bn'ih 
eoast;  the  latter,  known  by  the  name  of  theSeaBmn 
and  Gilt-head,  is  by  no  meaAs  an  uncommon  fish  oo  •!«* 
southern  shore  of  England,  and  is  not  unfrequentlj  to-M 
on  the  eoast  of  Ireland. 

To  the  second  section  belong  tbe  genera  Letkmmit^  iW 
iex,  and  i^tapu$.  The  first  of  these  genera  is  at  or^ 
distinguished  from  all  other  genera  of  th^  first  lectioD  h« 
there  being  no  scales  on  the  cheeks ;  the  mouth  is  but  \\\\\f 
cleft;  and  the  teeth  are,  some  of  lliem,  itrong,  pointed,  at  1 
eurved ;  others  very  small  and  dense,  and  Um  molais  fora 
onlv  a  single  row. 

In  the  Bonus  Deniex  tbe  teeth  are  corneal,  and  genenllt 
eoiifined  S>  a  single  row ;  some  of  ikie  foremost  of  them  irv 
elongated,  curved,  and  sharfrfy  pointed. 

The  species  of  this  genus,  which  are  very  nnmeroo*.  ip- 
pear  to  be  almost  entirely  confined  to  tbe  tempertte  I'd 
tropical  portions  of  the(Jld  World.  Bot  one  sperin  h 
found  on  the  British  coast,  the  Pour-toothed  Sparos  of  Mr. 
YarrelPs  work,  Deniest  vulgarii,  Oav.  and  Tal 

The  genus  Pmiapu$  U  founded  upon  certain  SptriM 
fishes  found  in  the  Indian  Seas  and  olT  theeoastof  Aifttrr  v 
which  approach  the  genus  Deniex^  bot  have  two  fitr 
canine  teeth  in  front  of  each  jaw,  between  which  someiim 
are  two  or  four  much  smaller  teeth ;  the  other  teeth  tp> 
minute,  prickly,  close  together,  and  arfanged  in  a  sId^.? 
row  in  each  jaw. 

Close  to  the  ventral  fins  on  eack  side  is  a  spine,  aD<}  s 
third  spine  is  situated  between  these  fins.  Similar  sp  nf* 
are  found  in  other  specie$,  but  they  are  usually  leis  deve- 
loped than  in  the  present  genus.  The  name  of  Penlajw  ^ 
applied  to  these  fishes  from  these  spines  giving  to  tbem  the 
appearance  of  having  five  ventrals. 

The  third  section,  in  which  all  tbe  teeth  are  minute  j*-  ! 
dense  as  the  pile  on  velvet,  contains  but  one  genus,  Canfhn 
rus.  Of  this  genus  an  example  is  found  on  the  Rri'H>< 
coast,  and  is  known  by  the  name  of  the  Black  Bream  K'/'> 
iharui  gHseui,  Cnv.  and  Val.).  This  fish,  though  inore  r  > 
than  the  Sea  6  ream,  is  not  uncommon  on  various  part< .'. 
our  coast 

In  the  fourth  section  Cuvier  arranges  the  genera  ^^■ 
Oblaia,  Seaikanu,  and  Crenidans,  AH  these  genera  bvr 
the  foremost  range  of  teeth  compressed,  placed  cltn^  fo 
gather,  and  with  a  cutting  edge  which  is  more  or  leas  noirli**! 
In  the  genus  Box  there  is  bet  one  series  of  teeth  in  «*^' 
jaw.  The  Box  vulgaris  {Spams  boopi^  Linn.)  is  a  comn 
species  in  the  Mediterranean,  and  lives  upon  vegetable  ^t-^- 
stances. 

Tbe  genus  Oblaia  is  founded  upon  a  fish  from  tbe  M<^" 
terranean,  the  Sparusmsianunts,  Linn.,  in  wldeh,  in  a<M'i  -" 
to  the  compressed  front  teeth,  which  are  emar^inated  at  rb^ 
apex,  there  is  an  inner  aeries  of  minute  teeth. 

The  genus  Seathanu  n  also  founded  upon  a  Mediterranean 
fish ;  here  there  is  but  one  series  of  compressed  teetb,  Mfi 
these  are  pointed  or  lancet-shaped. 

Lastly,  the  genua  Crenidens  is  distinguishsUe  bj  ntf 
foremost  row  of  compressed  teeth  being  dihttod  st  tbe  ipet 
and  notched ;  behind  these  are  nnmerous  small  |)^but)r 
teeth.  There  is  but  one  species,  the  OrvittVfrw^^'''' 
Cuv.  and  Val,  an  inhabitant  of  the  Red  Sea.  , 

SPARRMANN,  ANDREW,  the  pupU  and  friend  of 
the  elder  Linnvus,  and  the  companion  of  the  For»ten  in 
their  voyage  round  the  world,  was  bom  in  the  province  <  • 
Upland  in  Sweden,  about  the  year  174/.  Heappe««J<> 
have  entertained  from  childhood  a  great  fiindneM  fi>r  tbf 
study  of  natural  history,  which  was  increased  by  a  vma^ 
which  he  made  to  China  in  the  year  1 76A,  in  a  veiaet  c.n- 
manded  by  Captain  Ekeberg,  one  of  his  kinsmen.  ^ 

On  his  return  to  Sweden  he  repaired  to  the  uni1vrfi^v  .i. 
Upsal,  and  there  applied  himself  to  the  study  of  nMi)ic"<* 
but  more  especially  of  botany,  in  which  science  ht  bsd  tar 
advantage  of  the  instruction  of  tbe  celebrate  Linaffu^- 
Under  tbe  auapkes  of  that  diatioguished  man>  be  oowp<^ 
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Ikbed  hi«  '  Amomitetos  Ac^deaiioai*  vhi^h  g^ya  BXKf4» 
proof  that  his  voyage  to  China  had  n^t  been  ipiade  in  vain. 
Bis  scanty  means  ptes«nted  a|i  insurmountable  obstacle  to 
the  accomplishment  of  his  wisbesi  which  would  .have  led 
him  to  invastigate  tha  natural  productions  of  foreign 
countries. 

The  l^ndness  of  his  friend  and  relation  Ekeberg  at  length 
procured  lor  him  an  appointment  which  afforded  him  some 
prospect  of  being  able  to  accomplish  his  favourite  proje^ 
and  he  led  Gottenburg  on  January  10.  1.772k  in  order  to 
become  tutor  to  the  children  of  M.  Kerste,  then  resident 
at  FaUe  Bay*  near  the  Capo  of  Good  Hope.  Ho  reached 
the  Cape  on  Apnl  30th,  and  soon  after  his  arrival  met  bis 
countryman  Thunberg,  whoso  seal  for  botany  ,bad  led  him 
to  visit  those  southern  regions.  Although  Sparrmann's 
time  was  much  oooupiod  by  duties  in  which  ho  took  no  in- 
terest, he  made  some  researches,  which  ho  was  planning 
to  extend,  when  Captain  Cook  touched  at  tho  Capo  with 
the  ships  Resolution  and  Adventure.  Messrs.  Forstor,  na- 
turalists to  tho  oapedition,  being  dosirous  of  obtaining  an 
assistant,  gave  him  the  olTer  of  accompanying  them,  of 
which  bo  gladly  avsiled  himself  and  having  with.tbom 
sailed  round  the  world,  ho  returned  to  Africa,  in  March, 

1775,  after  an  absence  of  28  months.    . 

He  now  practised  his  profession  at  Capo  Town  for  a  few 
months,  in  order  to  obtain  the  means  for  bis  projected 
journey  into  the  interior  of  Africa.  During  his  voyage  ho 
obtain^  sixty  ducats  by  translating  a  Swedish  medical  work 
into  English,  and  with  that  money  aud  the  fruits  of  a  four 
months'  practice,  he  started   for  the  interior  on  July  25. 

1776,  in  company  with  a  young  man  named  Immelman, 
who  was  born  in  Africa.  He  first  visited  Mossel  Bay;  then 
striking  more  into  the  heart  of  the  country,  ho  penetrated 
as  far  as  the  banks  of  the  Great  Fish  River; 'and  after- 
wards taking  a  direct  northerly  course  ho  advanced  as  far 
as  28''  30'  S.  lat.,  and  SaO  leagues  from  the  Cape.  On 
February  6,  1776,  he  turned  southward,  and  occasionally 
varying  a  little  from  bis  former  track,  reached  Cape  Town 
ou  the  15th  of  April,  laden  with  specimens  of  plants  and 
animals.  , 

In  the  course  of  the  same  year  ho  returned  homo,  atid 
found  that  tho  de);roo  of  doctor  of  medicine  had  been  con- 
ferred upon  him  during  his  absence.  He  was  noxt  elected 
a  member  of  the  Academy  of  Sciences  at  Stockholm ;  andoo 
the  death  of  Baron  Geer,  the  ontomologisl^  was  apik>Int'od 
bis  successor  in  the  office  of  conservator  of  the  museum. 
His  love  of  enterprise  tempted  him  from  hia  retreat  to  join 
lATadstroem's  projected  expedition  to  the  interior  of  Africa 
[Waostrobm]  ;  but  on  its  failure  be  returned  from  Senegal, 
and  continued  at  Stockholm  till  his  death,  on  July  20th, 
1820. 

Sparrmann's  reputation  is  founded  chie^y  qn  his  travels, 
which  have  boon  translated  into  English  and  several  other 
European  languages.  In  ihom  ho  appears  as  a  perseveriOg 
traveller,  an  able  naturalist,  and  a  truth-telliiig  narrator ; 
and  it  ia  no  small  merit  that  the  map.  attached  to  his  book 
is  the  first  in  which  tho  coast  from  the  Cape  to  the  Qreat 
Fish  River  is  laid  down  with  any  dogree  of  accuracy. 

The  younger  Linnseus  gave  the  name  of  Sparrmannia  to 
species  of  plants  belonging  to  the  order  Tiliaoe»  of  Jus- 
sieu. 

SPARRMANNIA,  tho  name  of  a  genus  of  plants  be- 
longing to  tho  natural  order  TiliacesB ;  it  was  named  bv  the 
voungor  Linnflsos  in  honour  of  his  countryman,  and  the 
friend  of  his  fiither,  Andrew  Sparrmann,  who  was  compa- 
nion of  tho  Forstors  in  their  voyage  round  the  world.  The 
genua  ia  known  by  its  calyx  of  4  sepals,  4  roundish 
netala,  numerous  stamens,  intermixed  with  (omentoso 
threads;  ochinatod,  6-angled,  6-eollod«  6-valvod  capsul^, 
with  2-seoded  cells.  There  is  only  one  species,  the  Spar- 
mafwia  Afiicaruu  which  is  a  native  of  the  Cope,  of  Good 
Hope.  It  is  a  beautiftil  shrub,  much  cultivated,  Howering 
in  the  beginning  of  tho  spring.  Jt  is  found  to,  grow  best  in 
a  soil  composed  of  loam  and  peat.  Tho  cuttings  will  root 
freely  when  placed  under  a  band-glass. 

SPARROW,  FringiUa  domestica,  Linn. ;  Pyrgiia  do- 
meflteo,  Cov. 

This  well  known  bird,  the  constant  attendant  on  civilized 
man  wherever  it  is  found,  is. tho  Moineou  and  Rusereau  of 
the  French,  Pouiara  of  tho  Italians^  Haus- Sperling  of  tho 
Germans,  HuUMuscA  of  the  Netberlanders,  Grtuparf  of 
the  Swedes,  Gra^et-Spurre  of  the  Danes,  BuM^-J^ald  of 
the  Norwegians,  Common  Sparrow  i^n^  Hout^-Sparrow  of 


the  modern  Britiah,  and  Jd^yu  y  to  and  Goffim  of  tho 
Welsh. 

Belon  makes  it  the  ^rpbvQoQ  {Struihw)  of  the  Greeks  and 
Pa9$er  of  the  ancient  Iialians,  but  it  is  by  no  means  clear 
that  this  was  the  species  meant  The  Cisalpine  Sparrow 
{Pyrgita  Itolioa*  VioilU  FringiUa  Cisuhina,  Tpmm ,  Pas; 
ierot  PasserOt  Pauero  Commune^  and  Iwero  Teittmiolo  uf 
the  modern  Italians)  is  much  more  abundant  at  ine  pre- 
sent day  in  Italy,  where  tho  pomoiou  l^parrow  is  (com- 
paratively scarce;  and  there  are  two  other  European 
species. 

Geograpkical  D^trikuUo^, — ^Denmark,  Norway,  Sweden, 
in  which  last  oountry  it  is  more  numerous  if  possible  than 
with  us,  tho  whole  of  tho  British  Ulands,  France,  Spain, 
Portugal,  Italy  (rare),  Ligurjo,  and  Dalmatia,  in  small 
numbers,  and  a  stranger,  as  it  wor«^  in  the  midst  of  tho 
numerous  Hocks  of  the  Cisalpine  Sparrow,  socor^ing  to 
Temminck ;  North  Africa;  the  Levant,  according  to  Mr.  H. 
B.  Strickland;  Tcebiaond;  the  Nubian  Mountains;  the 
Deccan,  according  to  Colonel  Sykes,  tho  Himalaya  Moun- 
tains, and  other  parts  of  India. 

The  bird  is  everywhere  before  our  eyes,  oven  incur  most 
populous  cities,  and  cannot  need  description ;  bi|t  a  London 
sparrow  requites  to  be  well  .cleaned  before  the  true  colours 
of  his  plumage  appoOr.  If  one  of  those  begrimed  soot-col- 
lectors bo  placed  near  a  bright  trim  sparrow  from  a  barn- 
door, it  is  difficult  to  conclude  that  tho  rustic  and  the  citiaen 
are  birds  of  the  same  feather. 

There  are  many  accidental  varieties — pure  white ;  yel- 
lowish whitp,  with  tbp  colours  hardly  indicated  ;  rusty  yel- 
low variegated  with  white ;  some  part  of  tho  body  white, 
aiih'Colour  or  black-brown  more  or  Ifess  deep.  The  Aingilla 
Candida  of  Sparrmann,  Palter  flavus  of  Brisson,  and  Black 
Sparrow  of  Latham,  Uro  foundod  on  some  of  these  varie- 
gated individuals. 

The  habits  of  the  Common  Sparrow,  its  amazing  fecun- 
dity, its  strong  attachment  to  its  young,  the  truculont  bat- 
tle-royal in  which  they  will  occasionally  engage  in  troops, 
when  excitea  upon  some  difference  of  o|»inion  arising  out  of 
questiOiis  of  lovo  or  nest-property,  their  familiarity,  not  to 
say  impudence,  and  their  voracity,  are  familiar  to  all ;  but 
low  pause  to  inc^uire  what  service  the  sparrows  do  for  tho 
utilimited  tolls  they  take.  Mr.  Knapp,  in  hu(  highly  inte- 
resting Journal  ^a  Natwratist,  htfs  painted  the  best  and 
truest  sparrbw-pictaro  known  to  us : — 
.  '  Wo  have  no.  hird,  I  believe,  more  generally  known, 
thought  of,  or  moniiooed  yrith  greater  indifference,  perhaps 
contempt.  thaH  tho  conimon  sparrow  (frinjplla  domestica), 
'*  that  sitteth  alone  on  the  house-top  ;*'  yet  it  is  an  aniknal  that 
naluire  seems  to  have  endowed  with  peculiar  characteristics, 
having  ordained  for  it  a  very  marked  provision,  manifested 
in  its  increase  and  maintenance,  notwithstanding  the  hostile 
Ottacks  to  which  it  3  ex^sed.  A  dispensation  ihAt  exists 
throughout  creation  is  brought  more  immediately  to  our 
notice  by  tho  domestic  habits  of  this  kind.  The, natural 
tendency  that  the  sparrow  has  to  increase  will  ofteb  enable 
one  pair  of  birds  to  bring  up  fourteen  or  more  young  ones 
in  the  season.  They  hudn  in  places  of  perfect  security  from 
the  plunder  of  larger  birds  and  vermin.  Their  art  and  in- 
genuity in  commonly  attaching  thsiir  nests  beneath  that  of 
the  rook,  high  in  tho  elm,  a  bird  whose  habits  are  perfectly 
dissimilar,  and  with  which  they  have  no  association  what- 
ever, making  use  of  their  structure  only  for  a  defence,  to 
which  no  other  bird  resorts,  manifest  their  anxiety  and 
contrivance  for  the  safety  of  their  broods.  With  peculiar 
perseverance  and  boldness,  the)r  Iforage  And  provide  for 
themselves  and  their  oflTspring ;  will  fileh  grain  from  the 
trough  of  the  pig,  or  contend  for  its  food  with  the  gigantic 
turkey;  and,  if  scared  aWay,  their  fbars  are  those  of  a 
moment,  as  they  quickly  return  to  their  plunder;  and 
they  roost  protectee!  from  all  injuries  of  weather.  Thf«9 
circumstances  tend  greatly  to  increase  the  race,  and  in 
some  seasons  their  numbers  in  our  corn-fields  towards 
autumn  are  prodigious;  and  did  not  events  counteract  tho 
increase  of  this  army  of  plunderers,  the  larger  portion  of  our 
bread-corn  would  be  consumed  by  them ;  but  their  reduc- 
tion is  as  rapidly  accomplished  as  their  increase,  their  love 
of  association  bringing  upon  them  a  destruction  which  a 
contrary  habit  would  not  tempt.  They  roost  in  troops  in 
our  ricks,  in  the  ivy  oh  the  wall,  &c,  and  are  captured  bjr 
the  net :  they  clu/iter  on  tho  bush,  or  crowd  un  tho  chaff 
by  the  barn-aoor,  and  are  shot  by  dozeps  at  a,  time,  or  will 
rush  in  numbers,  one  following  another,  into  ^he  ;rap» 
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The'a  and  Twiooi  otiior  enginai  of  dastrnotion  lo  ndoee 
tbum  in  llie  winter  «euoQ,  Ibat  the  iwanni  of  aatumn 
gradually  diminiih,  till  their  nuniben  in  ipring  are  in  no 
w*]>  remarkable.  I  have  called  ihem  plunderers,  and  Ihef 
are  io ;  thejr  ire  benefactors  likewise,  saeming  to  be  ap- 
pointed by  nature  as  one  of  tbe  agents  for  keeping  from 
undue  increaie  another  race  of  creatures,  and  by  their 
prolificacy  they  accomplish  it.  In  ipring  and  the  early 
pari  of  the  aammer.  before  the  corn  becomes  ripe,  they  ere 
insecliToroui,  and  their  constantly  inoreBsingftmilies  require 
an  increasing  supply  of  food.  We  see  ihem  every  minute 
of  the  day  in  continual  progress,  Hying  from  the  neit  for  a 
supply,  and  returning,  on  rapid  iring,  with  a  grub,  a  cater- 
pillar,  or  some  reptile ;  and  the  numbers  captured  by  ibem 
in  the  course  of^  these  travels  are  incredibly  numerous. 
keeping  under  the  increase  of  these  races,  and  making 
ample  restitution  for  their  plundering^  and  tbefts.  When 
tba  insect  race  becomes  scarce,  Jba  corn  and  seeds  of  various 
kinds  are  ready;  ineir  appetite  changes,  ar^  they  feed  on 
these  vith  undiminished  enjoyment.' 

This  species  must  not  bo  confounded  with  another  British 
species,  the  Tree-Sparrow. 

SPARTA,  or,  as  it  was  someliraei  called,  Lacedsmon, 
the  capital  of  Laconia.  and  the  chief  city  of  Peloponnesus, 
was  situated  on  the  right  or  western  bank  of  the  EurotaH 
(the  modern  IriV  about  20  miles  firom  tbe  sea,  in  37° 
4'  N.  let  and  22°  26'  K.  long.  It  was  built  in  a  plain  of 
some  extent,  and  was  hounded  on  the  east  by  the  Eunt- 
tas,  and  on  the  south  by  a  smaller  siream  ranning  into  it. 
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now  called  Trypidtika,  and  snppoted  by  Celonel  Uik- 
(vol,  i..  p.  lil)  to  be  tbe  anttent  Knakion.  PolibLi, 
(lib.  v.,  22),  thus  describes  its  general  features:  •]{,,  „| 
a  circular  form,  and  though  it  is  situated  in  ipltin.ronii-, 
within  it  several  rising  ground*  and  hills.  On  iht  n>:  , 
the  Eurolas,  which  durinz  the  greater  part  of  the  ynr  b  ,, 
large  as  not  to  be  fordable  ;  on  ibe  aoulh-east,  bm  nn  ;, 
other  aide  of  the  KuTOtas,  is  a  rangeof  hills,  on  *hiebui'.J| 
tbe  suburb  called  Menelaium.  These  are  tODgb  tnj  iLffi. 
cult  of  approach,  and  they  command  the  space  brtvwn  ibc 
town  ami  the  Eurotas.  for  ibe  nver  runs  close  by  the  Vr'nig 
of  the  heights,  and  the  whole  space,  ineludiog  (btntir, 
between  them  and  Sparta,  ia  not  more  ihsn  s  sisdiun  a'. 
a  half  (about  940  feet)  in  breadth.'  ll]>sebil1(oflhtll>' 
nelaium  form  a  part  only  of  a  steep  bank  which  mn  '>- 
the  eastern  side  of  the  Eurotas  to  the  height  ofMKur'i . 
feel,  and  is  surmounted  by  a  table-land,  beytind  *b:<.. 
^ain,  lies  an  uneven  country,  intersected  with  rannn  i-i 
riveia,  graduaUy  rising  to  Mount  Parnon  and  Ibi  oib' 
summilaof  the  ranm  of  mountains  which  bouivdi  tbtiut 
from  Ibe  plain  of  Sparta  on  the  e«it.  (Leake,  i.  IJ'.i  \ 
corresponding  boundary  on  the  west  is  formed  by  tlie  rs'Tr 
elevated  range  of  Mount  Taygetus ;  hence  Homertpp'.c- 
the  term  '  hollow  Larodnmon'  io  the  plain  of  Sparthsni  -<i 
the  city  itself,  which  Strabo  (vol.  viii..p.  367)  also  tpnlf^: 
as  being  in  a  hollow.  In  roost  ports  there  is  a  laicl  'p» 
between  the  eastern  bank  and  the  Eurotas,  but  tbe  faill>  '-i 
which  the  Menela'ium  stands  are  wtuhed  by  the  river.  Tit 
only  villages  on   the  anlient  site  of  Sparta  trs  Hf:ui 


(Mi>7auXa),  and  Psykhik6  {♦vx«*r),  the  farmer  of  which 
names  is  often  applied  to  a  height  with  ruins,  esiiecially 
when  thty  are  in  a  plain.  The  principal  modem  town  in 
the  neigh bourhoo<l  is  Mistra.  which  lies  about  two  miles 
to  the  west,  on  the  slopes  of  Mount  Taygetus. 

T)ie  only  considerable  remains  of  Hellenio  workmanship 
are  the  theatre,  from  which  Misira  and  tho  surrounding 
neighbourhood  hove  boon  supplied  with  stone  for  building. 
Colone'  Leake  could  perceive  only  a  few  fragments  of  seals 
in  the  caves,  and  thought  that  the  exterior  masonryand 
brickwork  which  still  subsist  are  not  older  Ibao  tbe  time  of 


the  Roman  empire.  Nevertheless  the  Ibealre 
have  existed  from  an  early  period,  though  not  origi"- 
uted  for  dramatic  purposes,  but  for  gymnastic  and  f'l 
exercises  snd  public  meelingi.  (Herod.,  vi,  i'->  ' 
centre  of  tho  huildine  was  excavated  in  a  hill.  lni<  ' 
ground  does  not  afford  much  advantage  compared  <ai'b<' 
Biluaiiuni  of  other  Greek  theatres.  The  largest  duO'''' 
says  Sir  W.  Goll,  wus  AlB  feet  in  length :  llie  orelnW^ 
140  feet  wide,  and  adjoining  are  two  psrsllel  wslhsbouii' 
length  of  a  furlong.  According  to  Colonel  lyato*" 
impossible  to  determine  tbe  inierior  diameter  or  kugib' 
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From  the  antient  authorities  it  appears  that  Sparta  wat 
divided  into  five  local  tribes,  viz.  the  PiUnat»,  the  Lim- 
natGB  or  Marsh  men,  the  Messoatse,  the  ifigide,  and  Cyno» 
surenses.  Col.  Leake  has  determined  their  position,  as  laid 
down  in  the  annexed  sketcht  with  considerahle  probability. 

The  general  torrt^  of  the  etij  was  cireular,  or  rather  semi* 
eireular,  and.  aeeordinr  to  Polyhins,  its  eiroumference  was 
ibrty-eight  stades,  or  anout  six  Roman  miles. 

It  was  not  re^Urly  fbrtiH^  till  the  time  of  the  Roman 
interference  in  Greece,  though  fortifleations  had  been  hastily 
thrown  up  against  the  attacks  of  Demetrias  Poliorcetes 
(B.C.  280)  and  Pyrrhus  (b.c.  972):  it  was  at  last  com- 
pletely surrounded  with  walls  by  order  of  Appius,  the  Roman 
legate.  (Pausan.,  vii.,  i,  9.)  Two  hundred  and  fifty  years 
afterwards,  when  Riusanias  visited  Sparta,  both  walls  and 
gates  were  in  existence :  no  traces  ef  them  are  visible  now. 
The  soil  of  the  plain  in  which  Sparta  is  situated  is  in  general 
a  poor  mixture  of  white  day  and  stones,  difficult  to  plough, 
and  better  adapted  for  ohves  than  com ;  exactly  agreeing 
in  this  respect  with  the  words  of  Buripides  (Strab.,  viii., 
p.  366),  who  contrasts  Messenia  with  Lacdnia,  and  deseribes 
the  latter  as  a  poor  land,  in  which  there  is  plenty  of  arable 
soil,  but  hard  to  work.  The  women  of  Mistra  and  the 
plain,  says  Colonel  Leake,  are  '  taller  and  more  robust  than 
the  other  Greeks,  have  more  colour  in  general,  and  look 
healthier;'  a  statement  agreeing  with  Honer^s  exprea- 
sion,  AaKtiaifAova  KoXXiyinfaua  (Lacedvmon  with  handsome 
women). 

The  chief  modern  authorities  on  the  topography  of  Sparta 
are:  Dodwell;  Sir  W.  Gell,  Itineraiy  of  the  Morea  ;  and 
Leake's  Trareh  in  th9  Aforea. 

The  Coneiitutitm  and  Government  nf  Spartan—This  was 
of  a  very  mixed  nature,  consisting  of  three  or  even  four 
distinct  elements,  viz.  royalty,  a  council  of  elders  or 
senate,  a  general  assembly,  and,  in  later  times,  the  Epbo- 
rally. 

The  kingly  authority  existed  at  Sparta  from  the  time  of 
the  conquest  ef  the  Peloponnesus  by  the  Spartans,  and 
was  always  shared  by  two  persons  at  the  same  time,  so  that 
it  was,  properly  speaking,  a  diarchy,  or  divided  royally.  The 
two  kings  were  (he  successWe  representatives  of  the  two 
royal  families  descended  from  Buryalhenes  and  Prodes, 
the  twin  sons  of  Aristodemus,  under  whom  tha  coBquest  of 
Laooiiia  was  a<*.bieved.  According  to  the  national  legend, 
the  establishnaent  of  the  diarchy  arose  from  the  ciicum- 
stance  of  Aristodemus  having  twins  born  to  him,  but  as  the 
saoeinn  of  the  Pythian  oracle  was  said  to  have  been  pro- 
cured for  the  anangeme&t,  it  may  not  have  been  purely 
accidental,  but  rather  a  work  of  design  and  contrivance. 
(Herod.,  vi.  62.)  Tha  constitutional  powers  of  the' kings 
were  very  limited.  TImy  presided  over  the  council  of 
elders  as  '  ptincipes  senatua,*  and  though  it  seems  probable 
that  the  kingsof  the  older  Iwuae  had  a  casting  vote  (Herod., 
vi.  67 ;  Thucyd.,  i.  20),  still  the  vote  of  each  counted  for 
no  m«re  than  that  of  a  private  senator.  Nevertheless  the 
kings  had  some  important  precogatives*  In  common  with 
other  ma'jiatralcs  they  had  the  right  of  addressing  the 
public  assembly :  they  sat  as  judges  in  a  separate  court  of 
their  own,  wherathey  decided  upon  private  matters  of  im- 
portaaeo,  as  in  the  case  of  heiresses  claimed  by  different 
partiea.  But  it  was  in  fiH»i|n  affairs  that  their  prerogatives 
and  powers  were  greatest.  They  were  the  commanders  of 
tha  Spartan  fiorces,  and  had  the  power  of  choosing  from 
among  the  citiseas  persoas  to  act  as  Proxeni,  or  protectors 
of  foreigners  visiting  Sparta.  Wlien  they  had  once  crossed 
the  borders  of  Laeoaia  ai  the  head  of  their  forces,  their  auiho* 
rity  became  unliosited.  Some  of  the  Ephors  indeed  sometimes 
accompanied  the  kings  en  their  expeditions,  but  the  opera- 
tions of  the  hitter  were  not  under  the  control  of  those 
magistrates;  they  merely  watched  over  the  proceedings  of 
the  army.  Howevar,  there  can  be  little  doubt  (and  es- 
pecially after  the  increase  of  tha  Bphoral  authority)  that 
the  kings  on  their  return  home  ware  accountable  for  their 
oondnct  as  geaerals.  In  fiust  in  soma  instances  the  kings 
were  dethroned  or  punished  for  misconduct  and  misma- 
nagement  as  generals.  Nor  were  thair  military  powers 
oonneeted  with  any  political  or  diplomatic  functions ;  they 
were  not  allowed  to  conclude  treaties,  or  to  determine  the 
iate  of  cities,  without  communicating  with  the  authorities 
at  home.  In  tha  most  antient  times  the  two  kings  had  a 
joint  command,  but  this  led  to  inconvenience,  and  a  law 
was  consequently  passed,  that  in  future  one  unly  of  the  two 
kings  should  have  the  oommand  of  the  army  on  foreif^n 
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aarviee.  Tha  honours  and  pnvilagaa  of  the  Spirtan  It., 
were  greater  than  their  prerogatives  and  povets.  1 
united  the  characters  of  priest  and  king  (Herod.,  vi.  :o>. 
and  officiated  as  high  print  of  the  nation  at  all  the  put,,  r 
saariftcea  afcred  for  the  state.  Thev  were  well  provided  u\ 
the  community  with  the  means  of  exercising  the  kciw.> 
virtue  of  hospitality.  Whenever  any  eitisen  nude  a  puU-r 
saoriflee  to  the  goda,  tha  kings  were  invited,  aod  \xn\-\ 
with  espeeial  honour :  a  doable  poiiion  of  ibod  «m  f^ucu 
them,  and  they  made  the  firat  libation  to  tha  gods.  (Hrrui . 
vi.  57.)  These,  and  other  disiioctioos  of  a  like  kinivcrc 
however  of  a  simple  and  old-fashiooed  aaiure,  ami  p.fai» 
that  to  a  certain  extent  the  Spartan  royalty  wm  o(  i.r 
same  eharaeter  as  that  whioh  Houar  describes  as  sxi»i^: 
in  what  are  called  the  Heroie  iiraas. 

The  accession  and  demise  of  tha  Spartan  kings  «vre 
marked  by  ebsarvanaes  of  an  Oriental  character.  Wluc 
ever  the  former  event  occurred,  all  debts  due,  froa 
private  individuals,  to  the  ststa  or  the  kingt  wers  renitted: 
and  on  the  death  of  one  of  the  kiagai  hia  fuiversl  ioUibqi- 
tiea  were  celebrated  by  the  whole  community.  Tkore  vat 
a  general  mourning  and  suspension  of  all  public  buubeA 
far  ten  days.    (Herod.,  vi.  6H.) 

A  seooad  element  in  the  Spartan  polity  was  the  Gv- 
rusia  (ycpoiwia),  or  assembly  of  elders.  This  was  the  ant 
tocratical  element  of  the  oonstitution,  and  not  pecuLa: 
to  Sparta  alone,  but  also  found  in  other  Dorian  suit^ 
It  included  the  two  kings,  who  sat  as  presidenUk  (opxa- 
ysriu),  and  consisted  of  thirty  members^  ten  from  eacit  u. 
the  three  tribes,  and  one  from  each  of  tbs  diYi);<.» 
called  ohm  (w/3ai).  It  was  confined  to  men  of  dislin^ui»hi  i 
character  and  station :  no  one  was  elis^ible  to  it  t.tl 
he  was  sixty  years  of  age(Plut.,  Xycur.,  26),  and  ibc 
additional  qtialifioations  were  aUw  of  an  aristocratic  natuie. 
(Arist.,  Pol^  ii.  6,  15.)  The  election  was  determiocJ  It 
vote,  and  the  office  was  holden  for  life,  and  irrespon»ibU 
as  if  a  person's  previous  character  aad  the  near  approach  •  i 
death  formed  a  sufficient  security  for  uprightness  and  m* 
deration.  The  duties  of  the  counsellors  were  dcliberatra 
judicial,  aad  executive.  In  the  first  capacity  they  pre^.i  i 
measures  and  passed  preliminarr  laws,  which  were  i^.. 
before  the  popular  assembly  ;  so  that  they  had  the  imj'  t 
tant  privilege  of  initiating  changes  in  the  governinetii '. 
laws.  As  a  criminal  court  they  could  punish  with  deal!:  ^: 
degradation  (an/tta),  and  that  too  without  being  restrain  i 
by  a  code  of  written  laws.    (Arist.,  i^A,  il  6.) 

They  also  appear  to  have  exercised  a  judicial  lapt: . 
tendeuce  and  censorship  over  the  lives  and  manners  or  i  * 
citizens  (A ul.  Gell.,  xviii.  3),  and  probably  were  alluvcilj 
kind  of  patriarchal  authority  to  enforce  the  observance  y. 
antient  usage  and  discipline.    (Thirl,  Hiet.  qfGreere,  u  y 
318.)     It  is  not  however  easy  to  ascertain  accurately  3- 
was  the  original  extent  of  their  functions ;  especially  in  tl^ 
last- mentioned  capacity,  since   the  Ephors  not  only  e. 
'croached  from  time  to  time  upon  the  prerogative  of  t- . 
kings  and  the  council,  but  also  possessed  in  very  ear} 
times  a  censorial  power  which  they  were  more  Ukely  to  it* 
tend  than  sufier  to  be  diminished. 

The  third  element  was  the  Ecclesia  (IccXq^ca),  or  gener ' 
assembly  of  the  Spartan  citixens.     From   various  ai*'> 
rities  quoted  by  Miiller  {Dorians,  iii^  c.  0,  8),  it  app^- 
that  the  general  assembly  was  not  competent  to  ". : 
nate  any  measure,  but  only  to  adopt  or  reject  vwh  ■ 
alteration  the  laws  and  measures  submitted  to  it  b)  'l 
proper  authorities,  a  limitation  which  almdst  tftoi  ••'' ' 
character  of  the  Spartan  constitution,   and  ju>nff»  :.  • 
observation  of  Demosthenes  {c,  Lept,^  p.  4891,  tbt  t:i> 
ytpoveia  at  Sparta  was  in  many  respects  saprene.    A.l 
citizens  above  the  a<;e  of  thirty,  not  labooring  en'ler  an^ 
disabilities^   were  admissible  to  the   iKcXifffia,  or  attS^^ 
as  it  was  called  in  the  old    Dorian   dialect;  but  excvM 
magistrates,  and  especially  the  ephors  and  kings.  00^:- 
addressed  the  people  without  being  called  upon.    The  saox 
public  officers  also  put  the  question  to  the  vote;  snd  ai  c 
magistrates  only  were  the  speakers   and  leaders  of  t-^ 
assembly,  the  resolutions  of  the  whole  people  are  (par iinii&'  > 
in  foreign  matters)  spoken  of  as  the  decrees  of  those  au(b<'r- 
ties  alone.    The  close  connection  of  the  ephorv  vitb  '•' 
assembly  is  shown  by  a  phrase  of  fipeauent  oocorrvnce 
the  decrees  of  the  assembly :  '  Resolved  by  the  ephors  i  • 
assembly,*  Sec    The  voting  was  by  acclamation,  and  itf 
place  of  meeiine  lo  the  wesT  of  the  city  between  the  b  ''^i 
Kuakiou  and  the  bridge  Babyea.     The  xegnlar  fflecMr^i 
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modetty,  obedwoM,  and  retpeet  to  imnk  and  aga ;  quaUtias 
and  habits  of  ntal  importanoa  to  the  permanence  of  the 
oonttitution,  as  leeuring  a  raadj  oompliance  with  the  com- 
mands of  the  magistrates,  and  inconsistent  with  innovations 
jn  the  laws  and  form  of  government.    Together  with  all 
this,  the  young  Spartan  was  impressed,  both  by  precept  and 
example,  with  a  sense  of  shame ;   and  taught  to  consider 
dishonour  and  disgrace  as  more  terrible  than  death,  when 
met  either  for  the  bononr  or  at  the  command^of  his  country. 
At  the  expiration  of  eighteen  years,  the  Spartan  youths 
passed  from  boyhood ;  and  from  this  period  to  thirty  they 
were  considered  to  be  in  a  state  of  transition  to  manhood. 
At  twenty  they  served  in  the  ranks,  but  were  perhaps 
chiefly  employed  in  such  duties  as  the  Crypteia,  and  other 
service  within  the  frontiers,  like  the  Athenian  youth  called 
Peripoli  (IIcpcvoXoO.    (Miiller,  Dnrians,  iv.  5,  3.)    But  even 
after  maturity,  the  Spartans,  though  not  under  a  course  of 
training,  were  still  expected  to  employ  themselves  in  gym- 
nastic exercises  and  amusements,  such  as  the  chase,  which 
served  as  a  preparation  for  war.  (Xenop.,  De  Rep,  Lacon^  v. 
7.)     Nor  were  they  exempt  from  military  service  till  sixty. 
The  last  years  of  their  life  were  spent  in  the  service  of  the 
community,  in  the  council  of  the  Gerusia,  or  in  superintend- 
ing the  education  of  the  young ;  and  nowhere,  it  has  been 
remarked  by  Cicero,  had  old  age  a  more  agreeable  or  more 
honourable  position  than  at  Sparta.  When  advancing  years 
disabled  them  from  active  service,  they  still  had  the  resource 
of  the  Lesche  (Xl^xii),  a  place  of  resort  for  public  conversa- 
tion, where  they  might  enjoy  the  society  of  their  equals, 
and  live  over  again  their  past  lives.    Another  important  fea- 
ture of  the  Spartan  institutions  was  the  Syssitia,  or  public 
meals,  in  which  all  the  citizens  of  a  suitable  age  joined. 
The  guests  were  divided  into  societies,  or  clubs,  generally  of 
fifteen  men ;  any  vacancy  was  filled  by  ballot,  and  unani- 
mous consent  was  requisite  for  the  admission  of  new  mem- 
bers.   The  repast  of  each  club  was  of  a  frugal  and  temperate 
character,  but  enlivened  by  social  and  cheerful  conversa- 
tion, and  the  entertainment  was  provided  by  the  contribu- 
tions of  the  individual  members.    It  is  evident  that  an  in- 
stitution of  this  sort  was. calculated  to  unite  the  citizens  in 
the  closest  relations  of  intimacy  and  friendship,  and  to  in- 
erease  the  power  of  public  opinion  ;  every  individual  of  the 
state  being  thus  brought  under  the  inspection  of  his  fellows, 
and  made  dependent  for  his  happiness  and  honour  upon 
their  esteem.    Moreover  the  Syssitia  served  important  pur- 
poses in  a  military  point  of  view,  as  each  company  formed  a 
small  band  in  itself,  the  members  of  which  were  bound  by 
every  tie  to  assist  and  protect  each  other  in  the  field,  after 
living  together  as  brethren  at  home. 

The  care  and  attention  which  the  Spartans  bestowed  upon 
military  exercises,  and  the  military  spirit  which  pervaded 
all  their  institutions,  illustrate  the  fact '  that  no  nation  con- 
sidered war  as  an  art  in  the  same  sense  and  to  the  same  de- 
§reo  as  they  did.'  War  seemed  to  be  their  element  and 
eli^ht,  and  all  pains  were  taken  to  make  it  attractive.  Hie 
life  in  the  city  was,  to  a  certain  extent,  like  that  of  a  camp ; 
but  the  life  of  the  camp  was  comparatively  more  easv,  being 
freed  from  many  of  the  restraints  and  duties  of  the  city. 
On  the  eve  of  a  battle  they  combed  their  long  hair  and 
crowned  it  with  ohaplets  as  if  for  a  festival,  and  entered 
upon  it  rather  as  a  contest  for  glory  than  as  a  struggle  for 
life  or  death ;  but  still  even  in  battle  and  in  war  the  Spar- 
tans did  not  forget  the  caution  which  was  in  general  their 
characteristic,  for  we  are  told  of  a  maxim  of  Lycurgus 
which  forbade  them  to  make  war  too  often  on  the  same 
enemy,  lest  they  should  teach  others  their  own  tactics,  and 
convert  a  weak  adversary  into  a  bold  and  formidable  one. 
This  maxim  indeed  was  not  always  observed.  Agesilaus  in 
particular  was  charged  with  violating  it  But  there  was 
another  rule  dictated  by  the  same  spirit,  and  which  we  are 
told  by  Thuoydides  (v.  73)  was  really  enforced,  that  of 
pursuing  a  foe  only  so  far  as  was  necessary  to  secure  a  vic- 
tory. Miiller  indeed  observes  that  in  these  rules  we  may 
recognise  the  antient  principles  of  Greek  humanity;  but 
they  seem  rather  to  have  been  the  dictates  of  policy  and 
prudence. 

The  tactics  of  the  Spartan  army  were  distinguished  for 
simplicity,  though  appaxently  of  a  very  complicated  charac- 
ter, and  are  praisea  by  Xenophon  for  this  quality.  The 
point  of  their  superiority  thought  worthy  of  notice  was  the 
rapidity  with  which  the  generors  orders  were  passed  through 
*-  whole  army,  by  means  of  a  well-regulated  subordination 
connection  of  the  various  officers.    The  chief  strength 


of  the  Spartan  forces  was  in  the  heavy-armed  iolutiy 
which  was  superior  to  that  of  anv  other  state  ia  O^anct, 
Cavalry  service  was  not  thought  highly  of  am^Dgit  them, 
the  countiy  being  not  fitted  for  the  production  uf  bo-wi. 
The  horsemen  of  Sparta,  in  the  Pekiponnesisn  «sr.  verr  a 
first  only  40U,  and  afierwards  rose  to  600  men  (Miiilvr.  ■: 
12,  6),  a  very  small  force  fur  so  powerful  and  svlikc  i 
state.  The  naval  sen* ice  was  chiefly  confined  to  the  Per  ur .. 

From  what  has  been  stated  it  is  evident  that  the  Spajim 
institutions  were  almost  entirely  of  a  military  spirit  at! 
tendency ;  but  they  also  incidentally  served  other  imp^n.^: 
ends,  such  as  the  inviguration  and  health  of  the  I  :.. 
and  the  production  of  physical  beauty.    (MuUer.  iv.  5, "  i 
That    these    results    were    produced    by   them  ^w*-^^ 
from  the  (act  that  about  640  B.C.  the  Spartans  vtft  . « 
most  healthy  of  the  Greeks  (Xenop.,  Aep.  Laam,,  \  • 
and  that  the   handsomest  men  and   women  were  fo.r.i 
amongst  them.    But  the  systematic  training  which  weLavt 
described    was  not  coupled   with  excellence  in  the  trs 
and  sciences  which  embellish  and  ameliorate  msn's  cm.  !. 
tion.    Nor  indeed  could  it  be  expected  that  Spsru  i,U\ ' 
produce  among  her  citizens  the  painter,  the  sculptui,  :li. 
poet,  or  the  hLstorian.    They  were  all  warriors;  and  iL  :•• 
fore  the  cultivation  of  the  arts  and  sciences,  and  even  >  f 
agriculture,  was  left  almost  entirely  to  the  Periceci  ar  1  i..i 
Helots.     Lyrical  and  choral  poetry  indeed,  for  whicti  .:.; 
Dorian  communities  were  famous,  were  cultivated  anl  ctr 
couraged,  but  chiefly  for  religious  purposes ;  several  f-.n  ^■. 
Ivric  poets  were  naturalized  among  them,  even  in  i>p>te  r 
their  jealousy  of  foreigners,    and   the    names  of  vin 
native  writers  of  lyric  odes  have  come  dovn  to  ua.   !m 
we  have  no  remains  of  Spartan  lyric  poetrv.  with  the  c\- 
ception  of  some  of  a  poet  called  Alcman.    Nor  do  vc  rtji 
of  any  distinguished  epic  poets,  or  dramatists^  or  histuna:  i 
or  philosophic  writers  among  the  Spartans.    The  sru  i 
rhetoric  and  eloquence  too  were   studiously  di»cuu[3i:i 
among  them,  as  being  instruments  of  deceit  and  ni>:i- 
presentation,  and  inconsistent  with  the  concise  andv.  • 
tentious  method  of  expression  on  which  the  Spartan^  pr. :-. 
themselves,  and  which  they  enforced  on  their  youth  h\  :i  .\ 
gular  training.     With  respect  to  architecture  aad  sculpt  u 
our  information  is  scanty  and  of  a  negative  character.  'X. 
we  have  every  reason  for  supposing  that  these  art»  \i>-. 
confined  to  a  few,  especially  in  their  higher  depart  no   • 
as  there  was  little  room  for  the  employment  of  ti:: 
except  in  the  building  and  decoration  of  the  national  ••  "•• 
pies.    At  any  rate,  history  has  not  transmitted  to  ui  u- 
names  of  any  Spartans  eminent  as  painters,  sculpixrv  / 
architects.    Trade  and  commerce  also  were  alien  to  t.L 
character.    They  were  thought  beneath  their  dignit).  i*: 
inconsistent  with  the  enjoyment  of  leisure;  hence  i:* 
were  left  entirely  to  their  provincial  subjects.    Any  extc  r 
sive  trade  indeed  was  rendered  almost  impossible  by  tt> 
want  of  a  gold  and  silver  coinage,  iron  being  Ull  the  1 1'"'' 
time  their  only  legal  currency;  a  regulation  ascr:be<I  : 
Lycuigus»  but  probably  of  later  origin,  if,  as  is  gen<.'^  • 
supposed,  the  use  of  silver  money  was  not  known  w '. 
Greeks  for  more  than  a  century  after  bis  time.    The  \<r 
possession  of  gold  or  silver  money  was  prohibited  by  ttt. 
laws:  an  interdiction  which  would  of  course  contnbuiet 
preserve  asimplicity  of  manners,  though,  from  the  Unv.  :  < 
of  human  nature  to  long  for  what  is  forbidden,  it  pK*^    ' 
increased,  if  it  did  not  cause,  the  venality  and  star.  • 
which  many  instances  are  mentioned  among  the  Sw'^  ■> 
*  Avarice  appears  to  have  been  the  vice  to  which  tbeS^rra  i 
was  most  prone :  money,  for  which  he  scarcely  bad  ac>  -^^ 
was  a  bait  which  even  the  purest  patriotism  could  not  ^'*>*^ 
(Thirl.,  Hist,  qf  Greece,  i.  326.)      The  law  hot  em  » ** 
evaded  by  the  money  being  deposited  in  foreign  coun'i  ^^ 
and  after  the  time  of  Lysander,  (b.c.  400)  the  poMe»^)  n  • : 
the  precious  metals  must  have  been  allowed  to  indn)d»^> 
under  certain  restrictions.  (Miiller,  iii.  10.) 

AVe  have  already  described  the  education  of  the  Sp."<^ 
young  men;  the  female  sex,  at  least  the  unmarried  per:  :. 

were  in  many  respects  brought  up  similarly  snd  vith  ^.Q  --; 
views.  The  Spartan  women  had  their  own  gymna»ia.  a:  ' 
practised  themselves  in  running,  wrestling,  and  other  ti''- 
cises,  which  contributed  to  their  health  and  vigour  of  "=* 
stitution,  in  order  that  they  might  prove  the  motbert  (>-  ^ 
healthy  progeny.  Their  costume  too  was  different  from  t..-^ 
of  the  rest  of  Greece.  The  Spartan  viigins,  eten  in  t-^' 
company  of  men,  generally  wore  but  a  single  robe,  vi=^  '-^ 
an  upper  garment;  in  which  respect  they  were  distinguai**^ 
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of  MaMetiia.'^  The  struggle  was  renewed  in  b.c.  686,  bnt 
ended  in  a  like  result*  bc.  668. 

The  conquest  of  this  country  was  attended  with  the  most 
importsnt  conseauences  to  the  fortunes  of  Sparta.  The 
greater  part  of  the  conquered  territory  was  shared  amongst 
her  citisens ;  and  it  is  recorded  that  Polydorus,  one  of  the 
kings  who  achieved  the  conqneet,  doubled  the  number  of 
plots  of  land  possessed  by  them ;  a  story  which,  takeh  in 
connection  with  other  circumstances,  leads  to  the  conclusion 
that  he  at  the  same  time  doubled  or  considerably  aug- 
mented the  number  of  the  citiiens  themselves.  It  seems  to 
have  been  connected  also  with  some  change  in  the  Spartan 
constitution,  and  perhaps  with  the  introduction  or  enlarse- 
ment  of  the  powers  of  the  ephoralty,  as  some  writers  ascribe 
its  origin  to  Theopompus,  the  colleague  of  Polydorus. 

From  B.C.  668,  the  close  of  the  second  Messenian  war, 
Sparta  continued  in  a  course  of  uninterrupted  success,  till 
she  became  supreme  in  Peloponnesus,  ana  pre-eminent  in 
nil  Greece.  The  old  contest  with  Tegea  was  at  last  decided 
in  her  favour,  about  the  year  545  B.C.  (Herod.,  L  68.)  Nearly 
at  the  same  lime  the  contest  with  Argos,.  for  the  posses- 
sion of  the  tract  of  land  called  Thyrete,  of  which  the  Spar- 
tans had  made  themselves  masters  in  the  third  generation 
after  the  conquest,  was  decided  by  a  battle  of  300  cham- 
pions on  each  side,  in  which  Argos  lost  the  day,  and  Thyren 
was  won  by  the  Spartans.  (Herod.,  i.  82.)  Herodotus 
observes  that  by  this  time  the  greater  part  of  the  Pelopon- 
nesus was  under  the  power  of  Sparta;  and  so  widely  had 
her  fame  spread,  that  Croesus,  the  king  of  Lydia,  when  di- 
rected to  ally  himself  with  the  most  powerful  of  the  Greeks, 
solicited  her  aid  against  Cyrus  and  the  Persians.  Some 
time  after  this,  about  B.C.  625,  we  find  the  Spartans  again 
in  hostilities  with  Argos,  and  victorious  over  them  in  a  de- 
cisive battle.  The  next  occasion  of  their  prominently  ap- 
pearing In  history  was  at  the  instigation  of  the  Delphian 
oracle,  when  they  invaded  Attica,  under  their  king  Cleo- 
menes,  for  the  purpose  of  expelling  the  usurper  Hippies, 
an  object  which  they  effected  in  b.c.  510.  Five  \eM»  after- 
wards they  again  appeared  in  Attica,  but  in  a  more  appro- 
priate character,  as  the  supporters  of  the  aristocratie  party 
headed  by  Isagoras :  they  were  led  by  Cleomenes ;  but  the 
result  of  the  expedition  was  not  only  fruitless,  but  igno- 
minious ;  the  Spartan  king,  who  had  occupied  the  citadel, 
being  at  last  obliged  to  capitulate,  and  submit  to  the  terms 
dictated  by  the  popular  party  at  Athens.  He  afterwards 
endeavoured  to  avenge  the  disgrace,  and,  with  the  other 
king,  Demaratus,  advanced  as  fkr  as  Eleusis;  but  their 
Corinthian  allies  deserted  them,  the  two  kings  quarrelled, 
and  the  Spartan  forces  retreated  without  effecting  anything. 
Shortly  after  this  occurred  an  incident  as  disgraceful  as  any 
in  Spartan  history.  The  Spartans  saw  reason  to  regret  the 
expulsion  of  Htp^ias  from  Athens :  they  discovered  that 
the  Pythian  priestess  had  been  tampered  with  by  Cleisthenes, 
the  opponent  of  his  family :  they  saw  that  Athens  was 
growing  powerfiil,  and  likely  to  become  a  formidable  rival  if 
left  to  herself,  and  uncontrolled  by  a* tyranny.'  Accordingly 
they  summoned  Hippias  from  Sigeum  on  the  Hellespont, 
whither  he  had  retired;  called  a  congress  of  the  allies,  the 
Corinthians  amongst  the  rest ;  and  pretending  a  regard  for 
the  welfare  of  Greece,  endeavoured  to  persuade  them  to  join 
in  his  restoration.  But  the  allies  saw  through  the  Spartan 
hypocrisy,  and  repudiated  the  design :  the  scheme  failed,  and 
the  Spartans  were  obliged  to  submit  to  the  development  of 
the  Athenian  resources  under  a  democracy.  Hippias  retired 
again  to  Sigeum,  and  thence  to  the  court  of  Darius,  king 
of  Persia.  The  expulsion  of  the  Pisistratid»  from  Athens, 
and  the  aid  furnished  by  the  Athenians  to  some  of  the  re> 
vol  ted  subjects  of  Persia,  gave  occasion  to  the  Persian  war. 
This  was  preceded  by  a  formal  demand  of  earth  and  water 
as  tokens  of  submission,  made  by  the  heralds  of  Dariua  to 
the  different  states  of  Greeee.  The  ifiginetans  complied 
with  it,  and  the  supremacy  of  Sparta  was  recognised  by  the 
Athenians,  who  sent  thither  to  accuse  ihem  of  betraying 
the  cause  of  Greece.  The  battle  of  Marathon  followed 
(B.C.  490),  the  honour  of  sharing  in  which  the  Spartans  lost, 
though  solicited  by  the  Athenians  to  help  them,  from  a 
superstitious  regard  to  an  antient  custom  which  forbade 
them  to  set  out  on  an  expedition  before  the  moon  was  at 
the  full.  (Herod.,  vi.  106.)  fint  ten  years  afterwards, 
when  Xerxes  invaded  Greece,  they  fbught  against  him, 
first  at  Thermopylae,  then  at  Salamis,  and  lastly  at  Platcea. 
At  TherraopylB,  Leonidas,  the  Spartan  king,  with  a  handful 
of  troops,  long  defied  the  hosts  of  the  enemy ;  and  at  last. 


after  dtemissing  his  allies,  fell,  with  his  300  Spartoa  citiuns. 
in  obedience,  as  their  epitaph  recorded  of  them,  to  tb«  Uw, 
of  their  country.   No  achievement  recorded  of  the  Spsi  iktu 
was  more  brilliant  and  glorious  than  this ;    and  but  for  tt, 
they  would  have  been  little  distinguished  in  the  gitat  nt- 
tional  struggle  of  Greece.    At  Salamis,  the  chief  cH)ium4L(i 
on  the  Greek  side  was  entrusted  lo  the  Spartan  Eur>b.4ric«, 
though  the  Laeedsmonians  furnished '  only  siiteeo  khipi. 
and  toe  Athenians  one  hundred  and  eighty;  and  btd  im 
Themistocles  interooeed,  Greece  would  have  been  ruiM-u 
by  his  irresolute  and  narrow-minded  policy.    At  the  bjiiif 
of  Platsa,  B.C.   479,  the  Spartans  were  present  «i!: « 
force  of  5000  eitisena,  5000  provincials,  and  35,0U0  He,  * 
the  chief  command  was  in  the  bands  of  Pausania*.  {U  r 
general,  and  the  valour  and  firmness  of  his  troops  mm  y 
contributed  to  the  success  of  the  Grecian  arms»    Butt.? 
previous  behaviour  of  the  Spartans  was  in  every  re»pect  ii> 
honourable  and  contemptible.  On  hearing  that  the  Per>  .l 
general  Mardonius  was  endeavouring  to  pertuadv  ibe  AtU- 
nians  to  detach  themselves  from  the  Grecian  cause,  u,t-} 
sent  a  pressing  embassy  to  diMuade  them.    The  Atbesiaci 
answered,  that  so  long  as  one  Atheaiau  survived,  De\cr 
would  they  unite  with  Xerxes.    A  few  weeks  petfed,  iui\ 
the  Athenians  in  their  turn  sent  to  Sparta  to  solu-ii  a..i 
against  Mardonius :  the  Spartans  were  then  celebniing  ti.e 
festival  of  the  Hyacinthia,  and  paid  no  heed  to  the  reque*: 
of  the  ambassadors,  repeated  from  day  to  day  for  a  periu!  / 
ten  days,  but  continued  in  the  mean  time  to  fottif)  be 
Isthmus  with  a  wall;  nor  did  they  send  assistance  iil)  ihn 
were  reminded  that,  if  the  Athenians  joined  the  Per%:ar.i. 
their  wall,  however  strong,  would  prove  no  security  sga-ut 
the  stranger.    Herodotus  simply  observes  ou  this  subject  - 
'  I  cannot  tell  why,  when  Mardonius  was  negocisting  stib 
the  Athenians,  the  Spsrtans  wera  so  anxious  that  tluy 
should  not  join  the  Persians,  and  afterwards  showed  do  con 
cem  about  it,  exoept  thai  then  the  Isthmus  wu  wslled.  irii 
they  found  that  they  had  no  further  need  of  the  Aibeuutns 
whereas  be/ore  it  was  not.' 

Immediately  after  the  battle  the  Athenians  set  about  l^ 
building  their  city  walls,  which  had  been  rastd  by  ibt 
Persians.  But  Sparta,  instead  of  generously  assisting  tbcu, 
was  mean  enough  to  show  her  jealousy  of  Athens,  and  h)pj- 
critical  enough  to  do  so  under  the  pretence  of  a  regard  lur 
the  general  weal  of  Greece.  She  represented  to  tbs  Athe- 
nians that  a  walled  town  outside  the  Isthmus  would  onij 
serve,  as  heretofore,  for  a  shelter  to  the  barbariana,  and  iki: 
therefore  they  had  better  assist  themselves  in  dismaoilmg 
the  walls  of  all  towns  north  of  the  lathrous.  Tbe  preifux 
was  too  flimsy  nut  to  be  seen  throu^h,and  the  inte&tieo  of  tbt 
Spartans  was  flruat  rated  by  Themutocleat 

In  the  year  477  b.c.  commenced  what  ia  called  the  Albeoiin 
ascendency,  under  the  following  circumstances.  Tbe  ftir  V4» 
still  carried  on  against  Persia,  in  the  HelleiiwDt,  aod  off  lU 
coast  of  Asia  Minor,  by  the  oonfederates,  unoer  tbeooanuiui 
of  the  Spartan  Pausanias;  the  Athenian  admirali  bens 
Aristides  and  Cimon.  Pausanias,  elated  by  past  succms,  tU 
the  prospect  of  future  aggrandizement,  assumed  s  bau(;h.i* 
ness  and  arrogance  in  his  command  which  disguiteil  ibe 
allies,  oarticularly  the  lonians,  who  had  just  aaaert^i  tb«r  iq- 
depenaenoe,  more  especially  when  contrasted  with  tbs  i^our- 
tesy  of  the  Athenian  cummandera.  Accordingly  all  the  con- 
federates, except  iBgina  and  the  Peloponnesian  stAtai,nH.-u 
unon  the  Athenians  to  accept  the  supremacy  in  tbsallucce. 
which  had  formerly  been  held  by  Sparta.    (Thucyd.  i  9i 
In  the  mean  time  Pausanias  was  recalled,  and  anotber  cvm- 
mander  was  sent  out  in  bin  stead ;  but  it  was  too  lait;  ib« 
confederates  refused  to  submit  to  his  command,  lod  ^ 
himself  and  colleagues  would  not  brook  a  subordinaie  »u- 
tion,  they  retired  altogether  from  the  oonduotsf  thcvar- 
and  left  it  to  the  Athenians.    The  immediate  reiolt  of  ti^i^ 
determination  was  that  the  supremacy  of  Sparta  was  beuc^ 
forward  confined  to  her  Peloponnesian  elites,  wbcsi  tbe  lo- 
creasine  power  of  Athens  attached  to  her  mom  cloisly  tbtn 
ever.    The  position  in  which  Athens  was  thus  placed  *a> 
not  calculated  to  allay  the  rivalry  and  jealousy  of  Spans. 
and  accordingly,  when  the  Thasiana,  who  were  iavol^^l  lo 
a  war  with  Athens,  B.C.  465,  solicited  her  aid,  it  vsf  ratu.r 
but  secretly  promised,  and  the  Spartans  wers  on  the  e^^  ' 
fulfilling  their  engagement  by  invading  Attics,  when  *  ^^j 
mestic  disaster  occurred  to  prevent  them.    This  wsi  csi-*<<: 
by  a  shock  of  an  earthquake  (b.c.  464),  so  violent  that  tfi-^ 
whole  of  Laoonia  was  shaken  by  it,  and,  aeterdttur  to  ^-'^ 
account,  only  five  houses  weve  left  standiag  in  ^P^^ 
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but  ptobably  with  a  different  motive.  At  any  rate,  an  offer 
was  made  by  tbe  oligarchic  party  in  the  city  to  put  them  in 
possession  of  the  Cadmeia,  or  citadel,  and  thus  make  Thebes 
entirely  dependent  on  Sparta.  The  offer  was  accepted,  and 
the  design  carried  into  execution,  nor  did  Sparta  hesitate  to 
profit  by  the  unauthorised  act  of  her  generaU  although  he 
was  fined  10,000  drachmfls;  an  incident  which  shows  that 
the  old  regulation  about  money  had  fallen  into  desuetude. 
Siill  she  did  not  restore  the  Cadmeia,  but  defended  iU 
retention,  a  defence  in  which  Agesilaus  joined  on  the  ground 
of  expediency ;  thus  confirming  the  assertion  in  Thucydides, 
that  '  of  all  states  Sparta  most  glaringly  showed  by  her 
conduct,  that  in  her  political  transactions  she  measured 
honour  by  inclination  and  justice  by  expediency.' 

The  war  against  Olynthus  lasted  four  years,  and  ended  in 
the  capture  of  the  city,  b.c.  379.  The  Spartans  were  now 
at  their  highest  point  of  power.  Olynthus  was  overthrown, 
Butotia  was  dependent,  Corinth  friendly,  Argos  reduced, 
and  Athens  without  allies.  But  a  change  came  upon  them ; 
and  they  suffered  a  deserved  retribution  for  their  flagrant 
violation  of  the  treaty  which  provided  for  the  independence 
of  the  states  of  Greece.  So  great  in  fact  was  the  degrada- 
tion of  the  reverses  by  which  she  was  afterwards  humbled, 
that  Xenophon  recognised  in  them  the  hand  of  a  retributive 
Providence,  exacting  vengeance  for  her  iniquity  at  Thebes. 
The  Cadmeia  was  soon  recovered  by  a  band  of  exiles  of  the 
democratical  party,  and  the  Lacednmonians  were  entirely 
expelled  from  the  city;  and  shortly  afterwards,  by  an  in- 
trigue of  the  Theban  Pelopidas,  and  through  an  indiscreet 
aggression  of  the  Spartan  general  Sphodrias,  Athens  was 
prevailed  upon  to  ally  herself  with  Thebes  against  Sparta 
(B.C.  379).  Hostilities  were  carried  on  for  six  or  seven  years, 
during  which  Sparta  made  several  expeditions  into  Bceotia, 
and  greatly  distressed  Thebes  by  ravaging  and  plundering 
its  territory.  In  tbe  meantime,  the  Athenians  were  victori- 
ous at  sea  under  Chabrias,  off  Naxos  (b.c.  376) ;  but  they 
soon  became  tired  of  their  alliance  with  a  new  friend, 
and  concluded  a  separate  treaty  with  Sparta  (b.c.  374),  and 
by  virtue  of  which  their  fleet,  then  under  Timotheus,  was 
called  home.  This  general  however,  as  he  was  returning, 
restored  to  their  country  some  Zacynthian  exiles,  an  act 
which  the  Spartans  precipitately  voted  to  be  a  wrong,  and 
that  it  should  be  redresMd  by  arms ;  a  vote  the  more  unjust, 
as  Sparta  had  been  relieved  from  the  pressure  of  the  war, 
and  Athens  had  broken  up  her  fleet,  not  conscious  of 
any  intentional  wrong.  The  result  was  what  was  called 
*  the  second  or  after  war;'  but  friendly  relations  were  soon 
re-established  (b.c.  371),  and  a  treaty  made  from  which 
Thebes  was  excluded,  as  she  would  not  consent  to  one  of  ita 
stipulations,  according  to  which  every  state  of  Greece  was  to 
be  independent;  to  which  Sparta  agreed,  relying  on  the 
antient  connection  between  herself  and  the  other  states 
of  Peloponnesus  for  the  continuance  of  her  supremacy  over 
them.  Thebes  however  refused  to  surrender  her  sovereignty 
over  the  cities  of  Boeotia,  and  Sparta  gladly  availed  herself 
of  the  refusal,  as  a  sufiicient  reason  for  ordering  an  army, 
then  in  Phocis,  under  Cleombrotus,  to  invade  Boeotia ;  in 
direct  contravention  of  the  treaty,  which  provided  that  all 
armies  should  be  forthwith  disbanded.  The  Spartans  met 
the  Theban  forces,  commanded  by  Pelopidas  and  Epami- 
nondas,  on  the  plain  of  Leuctra.  To  their  astonishment 
and  surprise,  they  were  utterly  defeated  in  a  regular  pitched 
battle,  by  inferior  numbers,  a  circumstance  unparalleled  in 
the  previous  history  of  Sparta  (b.c.  371).  The  battle  was 
most  decisive,  and'  from  it  we  may  date  tbe  decline  of  the 
Spartan  power:  but  it  is  interesting  to  observe  how  the 
news  of  the  defeat  was  received  at  Sparta,  as  it  gives  us 
some  insight  into  their  national  character,  and  shows  the 
still  continuing  power  of  the  institutions  of  Lycurgus.  The 
Spartans  were  then  solemnising  a  great  festi%*al  in  their 
theatre,  and  a  chorus  was  exhibiting.  Still  the  ephors  did 
not  allow  any  interruption  of  it ;  they  only  communicated 
the  names  of  the  slain  to  their  kinsfolk,  and  ordered  the 
women  to  abstain  from  the  usual  mourning.  The  next  day, 
the  friends  of  the  slain  went  about  with  cheerful  counte- 
nances, and  the  only  signs  of  sorrow  and  shame  were  shown 
by  the  relatives  of  the  survivors.  Still  with  all  this  show  of 
unconcern,  deep  despondency  was  really  caused  by  tbe  defeat 
The  influence  of  Sparta  over  her  dependencies  was  shaken ; 
the  people  of  Mantinea  again  assembled,  asainsther  withes, 
in  one  fortified  city,  which  they  called  Megalopolis,  and 
established  a  democratic  government  The  Thebant  in- 
^  Laconia,  under  EpaminoDdafl^  to  help  them,  and 


advanced  into  the  immediate  neighbourhood  of  the  v.^ 
walled  capital,  burning  and  pillaging,  till  it  was  filled  u .  . 
the  utmost  consternation,  which  was  increased  by  ihc  r!., 
affection  prevalent  amongst  the  subject  claues.'  For  ti.« 
first  time,  the  women  of  Sparta  saw  fires  kindled  l>>  ^n 
enemy ;  and  but  for  the  vigilance  and  energy  of  Ag».i: ... 
the  city  would  have  been  taken.    The  whole  plun  of '  i 
Eurotas,  as  far  as  the  sea-coast,  was  devastated;  but  ii..« 
was  not  the  greatest  injury  inflicted  upon  (he  Spftrt\  v 
Tbe  Theban  general  collected  together  the  expatriated  }l^ 
senians,  and  Restored  them  to  their  fatherland,  thus  r;. 
blishing  a  permanent  enemy  close  to  Sparta  (b.c.  36;i.i:,i 
depriving  many  of  her  citizens  of  the  greatest  part  of    ^: 
property.    But  this  was  not  his  last  expedition  into  Pt  - 
ponnesus ;   he  undertook  no  less  than  four ;  in  the  Ia<:  ' 
which  he  nearly  surprised  and  took  Sparta  in  the  abteiict  >' 
Agesilaus.  He  then  resolved  on  a  general  engagement,  n. : 
met  the  Spartans  and  their  allies*  amongst  wbotn  were  tii< 
Athenians,  at  Mantinea.    His  army  was  victorious,  but ). 
himself   was   slain ;    the  supremacy  of  Thebes  fell  Tr.in 
him  (B.C.  362) ;  and  Xenophon  observes  that  greater  r..r- 
fusion  prevailed  in  Greece  after  the  battle   than  before. 
Still  one  result  flowed  from  it,  the  recognition  of  tbe  in<l<!» 
pendence  of  Messenia  by  the  allies  of  Sparta,  in  «lu!) 
she  refused  to  acquiesce,  and  was  consequently  exclulfl 
from  a  treaty  to  which  the  other  belligerent  parties  agrtri 
(B.C.  361). 

From  this  time  Sparta  ceases  to  appear  in  history  u  ol« 
of  the  leading  states  of  Greece ;  but  although  sbe  loftt  a.l 
chance  of  recovering  her  former  position,  the  had  tbe  satis- 
faction of  seeing  neither  Thebes  nor  any  other  city  ab)<>  i- 
take  her  place.  Another  power  soon  assumed  tbe  control  .r. 
Grecian  affairs,  and  when  the  Spartans  attempted  toenfuitf 
their  claim  to  Messenia,  we  find  Philip  of  Msoedon  •  (■• 
posing  their  pretensions,  and  supporting  the  indepenHc. /  • 
of  that  country.  After  the  battle  of  Chaeronea  (b.c.  33«^).  i  < 
invaded  Laconia,  and,  according  to  Polybius  (ix.,  28),  ob'i::.  i 
her  to  surrender  several  small  districts  to  tbe  Arpi^ «, 
Arcadians,  and  Messenians.    In  the  reign  of  Alexar.tie.. 
and  while  he  was  engaged  in  his  Eastern  conquests,  t, 
Spartans  made  an  attempt  to  overthrow  the  Macedori:. 
empire,  but  thev  were  defeated  by  Antipater,  Alexander') 
lieutenant,  and  Agis,  their  king  and  commander,  was  »la  *. 
B.C.  331.  (Died.  SicuU  xvii. ;  Thirlwall,  J?u/.  of  Gt'^\ 
vol.  vi.,  p.  257.)     In  the  contests  which  divided  Gret  : 
after   the   death  of  Alexander,  Demetrius,   the  son  '^ 
Antigonus,  was  at  war  with  the  Spartans,  and  victorious  nu; 
them  in  two  engagemenU.    Their  next  assailant  was  Pu- 
rhus  (B.C.  268),  against  whom  they  made  a  gallant  rlefen  r. 
assisted  and  animated  by  the  women,  whose  spint  «3v«! 
the  city  from  capture.    At  that  time  it  was  walled.    Af:tr 
that  event  we  hear  little  of  Sparta  till  the  reigns  of  Azi«  IU 
and  Cleomenes  <b.c.  240).    The  institutions  of  Lycur:'  v 
though  existing  in  name,  were  then  no  longer  of  any  U-f 
at  Sparta.   The  regulation  by  which  every  head  of  a  fair.  ^ 
was  ensured  the  possession  of  a  plot  of  land  had  \k^'\ 
repealed.  The  number  of  Spartan  citizens  was  considen' i  •* 
reduced,  and  a  great  accumulation  of  property  was  tp<''*1 
in  the  hands  of  a  few  people,  many  of  whom  were  fenat* 
Agis  and  his  friends  wished  to  return  to  the  origins!  rn- 
stitution,  and  the  mode  of  life  of  former  times.  He  pensl.ea 
in  the  attempt  to  carry  out  bis  views  (b.c.  240),  being  nn'r- 
dered  in  prison  at  the  instigation  of  the  ephors  who  )u  i 
now  monopolised  almost  all  authority  in  the  state.    In  b  <  - 
236,  Cleomenes  III.  ascended  the  throne,  and  by  ftratagfai 
and  force  succeeded  in  the  attempt  in  which  Acu  \\^^ 
failed;  a  general  division  and  re-distribution  of  pn>pertY 
took  place ;  some  of  the  PericBci  were  adopted  amoopt  tlie 
Spartan  citizens ;  the  old  mode  of  education  and  tbe  pu>>lc 
meals  were  resumed ;  tbe  ephors  put  to  death,  end  tbeir 
office  abolished.    Cleomenes  also  defeated  the  troops  of  :^c 
Acha>an  league  in  several  engagements,  and  had  conquered 
a  threat  part  of  the  Peloponnesus,  when  Aratus,  tbe  siraie- 
gus  or  general   of  tbe  AchsDans,   summoned  Antii^>nu« 
Doson  from  Macedonia  to  oppose  his  progress.    Tbe  Mi(^ 
donians  and  Spartans  met  at  Sellasia,  on  the  border?  ^^^ 
Laconia,  and  after  a  hard-fought  and  decisive  battle  Ami* 
gonus  was  victorious.    He  then  marched  to  Sptrts.  ani 
restored  the  former  state  of  things.    Cleomenes  fled  to 
Egypt 

Pausanias  (iii.,  6,  5)  observes  of  him,  that  he  wt»  tbe  1«t 
of  the  Agid«,  and  shortly  afterwards  the  sovereign ty  w«i 
iold  by  the  ephon  to  Lycurgus,  who  was  not  eren  a  llm' 
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'  Anciennes  Relationa  das  Indat  et  de  la  Cbint,  de  doux  i 
voyageurs  Mabometao^,  qui  y  alUreat  dans  i«  neuvtein« 
sidcie/  OiS  if  tbey  were  u«ed  for  the  oommttDumlioD  ef  arti- 
culate sounds ;  but  we  find  nothing  in  the  pasMge  n»ferr«d 
to  (p.  2d  of  the  Frenob  work)  to  jufttify  auch  a  auppo»ition. 
Even  fieckmoDQ  biai«Blf,  while  be  dea oriiiea  then  J6  *  in* 
atrumeota  by  whioh  worda  could  not  only  he  b^ard  at  thA 
greaXe&l  distaooe  possibloi  hut  could  also  be  underatood.'  i»b- 
f^irves,  in  a  note,  that  they  are  '  improperly  called  apeaking- 
trumpels'  by  Haller,  in  bis  *  Elementa  Pbyaiologias,*  vol*  v. 
Some  have  oonaidiired  the  great  horn  described  ip  an  old 
manuscript  in  the  Vatican  library  aa  having  bees  uaed  by 
Alexander  the  Great  to  assemble  hia  army*  to  be  the  oldeat 
speaking-trumpet  on  record ;  but  Beckmann  conoeivea  that 
it  has  received  that  name  without  sufficient  evidence,  siooo 
tlie  description  does  not  expressly. say  that  Alexander  gpohe 
through  the  horn ;  and  the  book  itself,  which  is  entitled 
*  Ansioielis  Secretum  Si^cretorum  ad  Alexandrian  Magnum»' 
is  cidi  tainly  not  the  poduotion  of  Ariaiotl^,  though  i^robabljr 
verv  old. 

l^he  credit  of  the  invention  of  the  modern  speakingHrum- 
pet  has  been  warmly  contested  by  the  partisani  of  Sir 
Samuel  Morlaqd  and  Atha9asius  Kireber.  The  clvim  of 
the  former  is  supported  by  a  pamphlet  which  be  published 
ill  1671,  of  which  some  account  haa  been  gijven  under  Mo&- 
I.4NP.  $ix  Samuel,  vol.  xv.,  p.  406.  The  title  of  the  copy 
which  is  preserved  in  the  library  of  the  British  Museun 
fliffers  from  that  given  as  above,  beiqg  *Tuba  St«ntoro- 
Phonica,  an  instrument  of  oxcellent  use,  aa  well  at  aea 
as  at  land,  invented  and  variously  experimented  in  the 
yuar  16 7U.'  The  title-pago  also  says, '  The  inairuBMnts  (or 
speaking* trumpets)  of  all  aii^es  find  dimensiona  ik9  wskde 
and  sold  by  Mr.  Simon  Beal,  one  of  his  MsQeaties  Trump*i, 
in  Suffolk  Street.'  As  staled  in  the  article  above  refecred  to, 
Moi  land's  first  apeaking- trumpet  waa  »fgla«a»aod  only  two 
feet  eij^ht  inchea  long;  it  was  tao  inobes  and  it  half  in  di* 
ameier  at  the  small  end.  and  inisreased  very  gradually  in 
size  tu  near  the  other  end.  where  it  suddenly  enlarged,  like 
ihe  mouth  of  an  ordinary  trumpet,  tonleven  inches  dutme- 
ter.  The  next  he  made  was  of  brass,  about  four  fe^t  and  a 
half  long,  twelve  inches  in  diameter  at  the  large  end,  and 
only  two  inches  at  tho  small  end,  to  which  wa«  affixed  a 
mouth-piece, '  made  somewhat  after  the  manner  of  bellowa,' 
to  move  with  the  mouth,  and  thereby  to  prevent  the  escape 
of  the  breath.  This  was  tried  in  St.  James's  Park,  and 
rendt'red  the  voice  audible  at  a  distance  of  near  half  a  mile. 
The  third  instrument  was  of  copper,  recurved  in  the  form 
of  a  common  trumpet  Its  total  length  was  sixteen  feet 
ei^ht  inches*  the  large  end  nineteen,  and  tne  sm&ll  end  two 
inches  iu  diameiar.  With  this  the  voice  was  heard  ahuui 
a  mile  and  a  half.  Morland  made  another  nf  the  same 
form,  stni  lacker,  and  two  others  of  the  straight  form,  and 
five  feet  and  a  half  )ong.  With  the  latter  a  man  could 
make  himself  heard  a  mUe  and  a  half;  and  with  one  of  tlie 
lor^rtjst  trumpet4.  triad  9^t  l^al  Castle,  the  voice  was  eon- 
ductt'd  a  distance  of  between  two  and  three  miles  over  the 

In  167^%  whan  Morjand^i  inventioa  had  attracted  much 
attention  an  tbi^  Continent  u  well  u  m  Enghind,  iCischur, 
it)  the  L^v^iucc  to  his  'Phouurgia,*  claimed  the  invention  fur 
hi[i)«iotr,  and  intimated  that  he  had  ^hli^hed  a  (le%criptiuu 
of  ihe  speaking-trumpet  ^veral  years  befori;  the  appearance 
of  Morland's  pamphlet.  Qis  claim  does  not  however  ap- 
pear to  he  very  well  supported,  since,  accordii)g  U)  Beckmann, 
the  '  Ars  Hagna  Lucis  et  Umbrae'  of  Kireher,  whioh  bccms 
to  have  been  first  published  about  lfi*i3,  cunluins  only  au 
account  of  Alexanaer^^  liorn,  aud  of  a  |i(he,  of  whioli  one 
end  was  to  he  applied  to  the  mouth  of  the  apeaker,  and  the 
other  to  the  e«ir  of  the  listener.  His  *Husuriiia.'  printed 
in  16^0^  afiuids  little  move  evidence  in  his  favour,  being 
only  a  doftcriptiou  of  a  kind  of  funnel  by  which  tlie 
voice  of  pecsQus  near  the  large  end  might  be  couductod  to 
the  small  end.  Such  a  funnel,  which  socms  rather  like  a 
large  bfaring-4rump^  than  a  speaking-trumpet,  he  had. 
according  to  uts  '  I^i)qurgi£v.^  construoicd  as  early  as  1649, 
'  in  the  Jesulu*  college  at  Rome.  Whaiever  may  have  been 
the  justice  of  his  cUiin  as  its  inventor,  Kircher  tried  a  pro- 
per speuking-trumpcl  iu  or  ^bout  1673.  For  further  infor- 
mation on  \his  quc^iioiu  the  reader  is  referred  to  Beck- 
mann. 

T!i9  aritic^  of  the  sj^eaking-trumpet  has  been  variously 
QX plained  by  difl'er<nt  writers^;  hut  itsi  efilciency  has  been 
ipost  commonly  attributed  to  the  repeated  reficctiou  of  tho 


souod  fi«NB  ade  io  side  in  painiig  thiwigh  it,aod  itsUth 
mate  reileeimn  Aoom  the  moiitk  of  ihe  tnittpct,ioftocht 
way  88  eithar  to  collect  the  rafs  of  aoond  ute  a  Ibcatsi  i 
diatanee.  or  to  |Mrqjflct  them  farvaid  in  pavaUel  Unas,  umimiI 
of  alUnring  tbem  to  diwrga  in  all  direotAoaa.  The  anacxd 
diagan.  fl#.  I,  iliiwumti  tUa  tfaaoif,  of  vUak  ihne  u« 


bta« 


many  jnodifieationa,  some  of  them  founded  en  tbe  »\,y-'> 
aition  of  a  very  close  analogy  hctV4:en  tlie  motiou  of  m.^.^ 
and  tliat  of  light.  TJiese  have  given  rise  to  ma&)  su::«t.- 
ttons  respecting  the  best  form  and  decree  of  curvaiaui' 
tho  sides  of  the  trumpet.  Some  writers  racommcjiu  i 
aimple  cooe^  the  mouth- piece  being  at  the  apex :  iW  - 
explain  the  motion  of  the  ri^'s  of  sound  on  tho  pnuri;  »i 
shown  in  f^.  S>  in  whiol^  ad  iu  the  former  diagrsm,  .ht 

Fig.  2. 


dotted  liDtf  neprMttBt  i\m  raya.  |a  PrpfciMr  iMbei  * E\ 
perimental  IniuiMry  into  the  Nataw  and  Pr^>apiiao  <f 
Ueat,*  and  In  <lia  article '  Aaauatioi^'  ui  iln  tbppleB«ot  (; 
ihe  *  £ncy«lop«dia  Britannioa,'  writlen,  wt  believs.  b> '  * 
•ama  aiithor*  the  aalioii  of  the  a|»eakiiig*tn»aipet  a '. 
plainad  in  a  ^liferent  way.  *  Iu  pertar«i«aoi/  oliiienrM  \k 
Pro£Bssor»  '  does  certaioly  not  depend  Upeii  any  supiKMii 
repercussion  of  souod;  repeated  echoe«  j»ight  divKk  to 
oouhl  not  augment  the  quantity  of  impulse*'  He  furite 
conceives  that  the  instrume&t  has  no  pacidiar  pover  h 
transmitting  sound  in  any  particular  direatiea«aDd  sccousu 
fur  its  effect  aa  follows : — '  The  tube,  hf  it«  l«Dstb  isi 
narrawnes^  detains  the  efflux  of  air«  and  has  tbe  kiim 
effect  as  if  it  diminished  the  volubili^  of  that  Huid,  or  »• 
created  its  density.'  '  The  Ofgaiia  of  arlicuialioQ/  be  c^r 
tinues,  '  strike  witlt  concentrated  foroe ;  and  tbe  puhc».  v- 
vigorously  thus  excited,  aie,  from  tbetefleoted  faaaoti^ 
aperture,  finally  enabled  toesoaiie,  ond  to  ^read  tlieniMiio 
along  the  atmosphere.'  The  experinumta  of  H^minUiii  > 
French  phih)sophej',are  oit«d  in  sup^riof  ibis  tbsury.  Ht 
tried  the  power  of  a  speak iog*tviimpft  by  measuruig  •:)• 
distance  at  which  t|)e  ticking  af  a  Ar«rtch  could  be  kuu 
through  it,  and  f^und  tlie  effect  the  same,  whether  uk 
metal  lube  wet«  ubcd  eiviply,  or  wrapped  round  ia  ^bviii 
way  as  to  preftent  vibiatioo.  It  waa  ai*o  beard  at  the  «*m 
di)»tatu!e  when  the  inner  surface  area  hned  with  |iru>  •^ 
wuulbu  cloth  tu  diminish  r^stlaotion,  and  tha  lau^ie  mT a  t?' 
ln)di'ical  trumpet  was  the  same  as  that  of  a  conical  «»• 
SPEARmiNT.    pvUisTOA  Viiuwe.1 

SPEUl E8.  Tlus  word  is  uaed  iu  mathematics,  sr  mUr 
hii9  been  used,  iji  two  diffarent  aeaaea.  In  tbe  ih»tf>"''«* 
by  Eucliil,  who  meaaa  by  figures  of  tbe  eame  spsetd^  H'^ 
which  have  the  s»me  fortn,  whatever  nay  he  ibev  »•'''• 
Thu8,  in  tbe  Data,  whan  the  form  of  a  figure  is  g»»cB.  b* 
designates  it  as  given  in  species  (r^  cl&ft  UUfii^)'  ^^ 
word  species  ia  here  used  in  its  primitive  saase  cf  opp^' 

But  the  term  was  again  used  by  Vieta  in  its  logiral  Mn«< 
as  op4iotad  to  iadividiud.  in  deaignatiaic  the  alfioM^^'^ 
tation  which  he  first  distinctly  proposed.    Lavun  ««''  **; 
the  habtt  of  describing  general  cases  by  usiBg  ioiL^  «'* 
names,  as  Caiuf  or  Julius,  toaignify  any  psuwoa  eoo(vr..i<' 
which  they  termed  description  by  s|ieoies.    Viaul^'"^'*'' 
tho  word  to  signify  the  use  of  letters  to  stand  f^raum^  > 
when  such  letters  were  used  to  designate  xae0dw:>  r*'^ 
rall^r.  wttheut  reference  to  aay  one  in  particular.   Tm  .  " 
gistics  (a  common  term  for  the  acienee  of  •caUuilaUuin  .  * 
inti-oduced  he  called  rpcciour,  an4  bis  first  inci  1 1* 
simple  o^rations  of  algebra  is  headed  *  Do  Log^^^^  ^  ' 
ciosH.*    Hence,  for  some  ticna,  thu  iaiucusge  of  alg«W»  *** 
called  the  sj^iaus  natation. 
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ounces.  But  in  the  Ptrliamentary  regulations,  which  were 
made  in  1825,  a  cubic  inch  of  water  is  stated  to  weigh 
252 '4 68  troy  grains,  the  temperature  being  62°  Fahrenheit, 
and  the  height  of  the  barometrical  column,  30  inches ;  and 
7000  troy  grains  are  made  equivalent  to  one  pound  avoir- 
dupois :  hence  it  follows  that  a  cubic  foot  of  water  should 
weigh  997*136  ounces.  Either  of  these  numbers  is  suifi- 
ciently  near  1 000  to  make  it  very  proper  that  this  last  should 
be  adopted  for  the  specific  gravity  of  water,  since  a  change 
in  the  value  of  the  avoirdupois  ounce,  which  would  be 
scarcely  appreciable  in  the  ordinary  transactions  of  com- 
merce, would  render  the  ounce  an  accurate  and  convenient 
unit  of  weight,  while  the  cubic  toot  constitutes  the  unit  of 
volume. 

On  the  Continent,  since  the  employment  of  the  decimal 
scale  uf  weights  and  measures  has  become  general,  the  cubic 
centimetre  ('061028  cubic  inches  English)  is  the  unit  of 
volume,  and  the  {gramme  (15*407  troy  grains)  is  the  unit  of 
weight.  The  gramme  bavins;  been  determined  by  the 
weight  of  a  cubic  centimetre  of  distilled  water  of  the  tem- 
perature at  which  its  density  is  a  maximum  (38*25®  Fahr.). 
Thus  the  weight  of  a  cubic  ceniimetre  of  any  substance 
being  expres8ed  by  any  number  n  of  grammes,  n  is  the  spe- 
cific gravity  of  that  substance. 

The  numbers  expressing  the  specific  weights  of  substances 
are  also  taken  to  represent  their  densities.  Density,  pro- 
perly speaking:,  denotes  the  degree  of  closeness  of  the  par- 
ticles of  a  substance  to  one  another:  but  this  is  evidently 
proportional  to  the  number  of  particles  within  a  given 
volume  of  that  substance ;  and  since  the  weight  of  a  body 
is  only  the  sum  of  the  actions  of  gravity  upon  all  its  parti- 
cles, it  follows  that  the  densities  of  two  substances  under 
equal  volumes  will  be  proportional  to  their  specific  gravities. 
It  follows  also  that  if  two  substances  have  equal  densities  or 
specific  gravities,  their  weights  will  vary  with  their  volumes ; 
and  that  the  weights  of  bodies  are  to  one  another  in  a  ratio 
compounded  of  their  specific  gravities  and  volumes. 

Previously  to  describing  the  methods  of  finding  the  spe- 
cific gravities  of  substances,  it  will  be  proper  to  explain  the 
construction  of  the  hydrostatical  balance,  which  is  the 
instrument  employed  for  the  purpose.  The  beam  of  this 
balance  rests,  as  usual,  on  the  lower  circumference  of  a  cir- 
cular perforation  in  both  sides  of  the  fork  which  holds  it, 
by  a  pin  which  is  fixed  in  it  perpendicularly  to  its  length 
and  depth,  at  a  small  distance  above  the  common  centre  of 
gravity  of  the  beam,  scales,  and  weight.  The  fork  is  sus- 
pended from  the  middle  of  a  horizontal  bar,  and  this  last  is 
suspended  from  a  spring  at  the  top  of  the  pillar  which  sup- 
ports the  machine.  Care  is  taken  that  the  two  arms  of  the 
beam  are  symmetrical,  and  that  the  points  from  whence  the 
scales  are  suspended  are  at  equal  distances  from  its  centre 
of  gravity.  Now  let  the  substance  which  is  to  be  weighed 
be  put  in  one  of  the  scale  dishes,  and  the  number  of  grains 
necessury  to  keep  it  in  equilibrio  be  put  in  the  other.  If 
the  weight  ot  the  substance  should  be  an  exact  number  of 
grains,  that  weight  is  determined,  but  if  not,  and  it  were 
requi  ed  to  ascertain  the  weight  within  one-hundredth  part 
of  a  grain  (for  example),  the  following  contrivance  may  be 
adopted.  Suspend  in  a  vertical  position,  from  the  lower  part 
of  the  scale  containing  the  substance  to  be  weighed,  a  brass 
wire,  whose  volume  and  weight  have  been  previously  deter- 
mined, and  let  part  of  the  length  of  this  wire  enter  into 
water  which  is  contained  in  a  vessel  underneath  the  scale. 
The  scales  with  this  wire  thus  attached  to  one  of  them  be- 
.in)(  previously  put  in  equilibrio  when  the  surface  of  the 
water  is  at  a  certain  mark  on  the  wire,  let  the  substance  to 
be  wei^^hed  be  introduced  into  the  scale  above  the  wire,  and 
let  weights  be  placed  in  the  opposite  scale  till  one  grain 
more  would  be  found  too  great:  then  gently  raising  the 
whole  balance  till,  by  the  increase  of  the  weight  on  the  side 
of  the  scale  containing  the  substance,  in  consequence  of  a 
ereater  portion  of  the  wire  being  out  of  the  water,  an  equi- 
librium takes  place.  The  wire  being  graduated  so  that  100 
divisions  correspond  to  a  weight  equal  to  one  grain,  the 
number  of  graduations  on  it  between  the  surface  of  the 
water  and  the  fixed  mark  before  mentioned  will  enable  the 
experimenter  to  determine  the  number  of  hundredths  of  a 
grain  by  which  the  weight  of  the  substance  in  the  scale  ex- 
ceeds the  number  of  grains  already  placed  in  the  opposite 
scale. 

If  it  be  required  to  weigh  a  substance  in  water,  or  in  any 
othor  liquid,  that  substance  may  be  suspended  in  a  vessel 
containing  the  liquid  hf  t  hone-hair  attached  below  the 


scale  opposite  to  that  from  whence  the  wire  before  im  r.- 
tioned  was  suspended ;  and  its  weight  while  immersed  » 
the  liquid  may  be  found  to  the  hundredth  part  of  a  g-.  - 
as  in  the  former  case.  The  reason  why  horse-hsir  u  cm 
ployed  to  suspend  the  substance  in  water  is,  that  it  has  wn 
nearly  the  same  specific  gravity  as  that  fluid. 

A  solid  body  having  greater  specific  gravity  than  sat^ 
being  thus  weighed  both  in  air  and  water,  may  hate  1 1 
specific  gravity  determined,  that  of  the  water  bcine  tip 
posed  to  be  known  or  aseumed,  by  the  ibllowing  \i.y  r- 
tion  : 
The  weight  lost  by  immersion  in  water  (that  is,  the  v.-  :\* 

of  water  equal  in  volume  to  the  volume  of  the  solid  Jlv 

DROSTATICS], 

Is  to  the  weieht  of  the  body  in  air. 

As  the  specific  gravity  of  the  water  is  to  that  of  the  budi 

The  specific  gravity  of  a  fluid  is  found  by  weighing  i  t 
one  and  the  same  solid  body  in  air,  in  water,  and' as 
in  the  fluid,  and  observing  the  two  differences  of  vetch; 
These  differences  are  the  weights  of  quantities  of  the  t;* 
fluids  which  are  equal  in  volume  to  the  solid  body:  ar*! 
they  are  to  one  another  as  the  specific  gravities  of  the  t«' 
fluids:  hence  that  specific  gravity  which  was  required  mi) 
be  found.  [See  also  Htdostatics,  p.  403,  col.  2.1  I' 
should  be  observed  that  the  specific  gravity  of  the  solid  tn.«! 
be  greater  than  that  of  either  of  the  fluids,  in  order  tha;  ir 
solid  may  sink  when  immersed  in  them. 

If  the  body  whose  specific  gravity  is  to  be  found  be  a  v ! 
lighter  than  water,  there  must  be  annexed  to  it.  before  k  :• 
weighed,  a  mass  of  some  material  of  known  specific  cr3«<  ^ 
and  such  that  the  two  bodies  naay  together  sink  :nt:r 
water.    The  compound  mass,  and  the  heavier  bodyoli;^ 
must  be  weighed  both  in  air  and  water;  also  the  ligi'^' 
body  must  be  weighed  in  air.    Let  W  be  the  weight  uf  ^' 
compound  mass  in  air,  and  W  the  weight  of  the  same  no 
in  water ;  also  let  w  be  the  weight  of  the  heavier  bod^ 
air,  and  u/  the  weight  of  the  same  body  in  water:  the-.  V. 
—  W  is  the  weight  of  water  equal  in  volume  to  thee >. 
pound  body,  and  v— tc/  is  the  weight  of  water  equa. 
volume  to  the  heavier  body.  The  difference  between  \\  -^^ 
and  tr—u/  is  the  weight  of  water  equal  in  volume  io  t. 
lighter  body ;  therefore,  by  hydrostatics,  tliat  difference  s 
the  specific  gravity  of  water  as  the  weight  of  the  tt^- 
body  IS  to  its  specific  gravity. 

When  the  body  is  soluble  in  water,  it  may  be  wci.iic. 
air,  and  also  in  some  fluid  whose  specific  gravity  i»  kr. 
and  which  is  not  capable  of  dissolving  it ;  then  iu  k 
gravity  may  be  found  by  the  first  of  the  above-roec; 
rules,  substituting  the  weight  lost  in  the  fluid  for  the  v.c . 
lost  in  water. 

If  the  solid  body  imbibes  water  without  being  <1 
in  it,  let  it  be  weighed  when  perfectly  dry,  and  ca 
weight  W:  again,  find  the  weight  of  water  di.«pUced  h  ' 
body  when  dry,  and  call  it  D ;  then  D  is  to  W  as  the  «*  t 
gravity  of  water  is  to  the  specific  gravity  of  the  bod\  i.  - 
actual  state.  But  D  -  W  is  the  weieht  of  the  water  u  - 
placed  by  the  solid  part  only  of  the  body;  therefoie  I)-^ 
is  to  W  as  the  specific  gravity  of  water  is  to  the  specta*  p- 
vity  of  the  solid  part  only  of  the  body. 

It  must  be  observed  that  the  true  weight  of  any  b^'i\ 
that  which  the  body  would  appear  to  have  if  wei^i:^'  ' 
vacuo,  is  greater  than  the  weight  which  it  is  obserrc: ' 
have  when  weighed  in  air,  by  the  weight  of  a  voluice  ^'  - 
equal  to  the  difference  between  the  volume  of  the  b^^| »  - 
that  of  the  object  by  which  the  weight  is  deterotroi    ' 
should  also  be  observed  that  the  numbers expreu- 
specific  gravities  of  substances  are  strictly  correct  «•  ' 
the  parallel  of  latitude  passing  through  the  place  vhea*  - 
weight  of  the  water  unaer  the  unit  of  volume  is  deietm..  ■^• 
for  the  force  of  gravity,  and  consequently  the  we.gbt  of  >  ' 
substance  under  a  given  volume,  increases  in  proccx    . 
from  the  equator  towards  either  pole  of  the  earth. 

In  order  to  determine  the  specific  gravity  of  the  a- "* 
sphere,  or  of  any  gas  whatever,  the  air  or  gas  mustfbe  veic> 
in  a  globular  vessel  of  glass,  of  sufficient  magnitude  to  pr^ 
vent  the  unavoidable  errors  of  the  operation  frus  seof...; 
affecting  the  results. 

By  means  of  a  good  air-pump  let  the  air  be  drawn  &^a 
the  vessel  as  much  as  possible,  and  suppose,  forsimpl-c  '.*. 
that  the  exhaustion  is  complete :  then  let  the  orifix  }^ 
closed,  and  the  vessel  weighed  in  air,  suspending  it  fot  via 
purpose  below  one  of  the  scales  of  the  hvdrostattcsl  bsltnce 
Afterwardsi  by  opening  the  valve,  let  the  atuMspbeml  ur 
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fM  the  vessel,  and  let  the  latter  be  weigh&l  wben  thus 
'.  l< -1.  If  W  and  W  bo  the  weights  thus  dclermined,  then 
Vv'— \\  is  the  weight  of  a  volume  of  air  equal  to  the  in- 
icnui'  capacity  of  liie  vessel.  This  capacity  being  supposed 
t  >  ho  known,  the  specific  gravity  of  the  air  at  the  time  of  the 

•  vperinient  maybe  found  by  proportion.  In  like  manner 
1.  iwuii  weighed  the  vessel  after  the  atmospherical  air  has 
'  •  tm  removed  from  it  by  the  air-pump,  let  the  vessel  be 
''.  led  with  any  gas  whose  specific  gravity  is  to  be  deter- 
ill  mod,  and,  in  this  state,  let  it  be  again  weighed.  Let  W 
..T.«i  w  be  the  two  weights  thus  determined;  then  v— W  will 
.'u  tUe  weight  of  the  gas. 

It  is  usual,  for  the  sake  of  greater  accuracy,  to  find  the 
-nenfic  gravity  of  any  gas  from  the  ratio  that  the  weight  of 
,,.[\\  volume  of  it  bears  to  that  of  an  equal  volume  of  atmo- 
^,>uoMc:\l  air;  and  the  latter  being  the  same  in  all  parts  of 
"lo  earth,  when  the  atmosphere  is  in  the  same  state  with 
:  <'^))(>rt  to  density  and  temperature*  the  weight  of  a  cubic 
1  Ml  tjf  it  becomes  a  convenient  unit  for  the  specific  gravities 
M  liio  gase:*.  Therefore,  W— W  is  to  w— W  as  unity  (the 
•^^(irncd  specific  gravity  of  air)  is  to  the  specific  gravity  of 
1    c  diher  gas. 

ihjt  the  atmosphere  in  which  the  operations  are  performed 

V  >i  us  at  different  times,  even  during  the  same  day.  with 

'  <;  (;ct  to  its  temperature  and  to  the  weight  of  the  column 

.111  ii  presses  on  the  earth,  that  is,  it  varies  with  the  state 

/  iLe  thermometer  and  barometer:  it  also  varies  with  re- 

•  <'t  to  the  quantity  of  aqueous  vapour  which  it  contains. 

1  K*  vessel  in  which  the  air  to  be  weighed  is  contained  varies 

r  ireuver  in  volume  with  a  change  of  temperature,  from  the 

.    pansion  or  contraction  of  the  glass ;  and,  on  all  these  ac- 

iii.is,  corrections  must  be  made  before  the -specific  gravity 

:  a  ^as  can  be  completely  determined.   Corrections  should 

-o  be  made  for  the  small  quantity  of  atmospherical  air 

.  .:.ch  remains  in  the  vessel  after  the  exhaustion  has  been 

:.  I  led  as  far  as  the  air-pump  will  permit. 

1<  >ir  the  formulae  by  which  the  corrections  should  be  made 

. .'  i3:ot's  '  Trait6  de  Physique  ;*  the  following  rules  being 

.  '\vt>vcr  of  frequent  application»  their  insertion  in  this  place 

-  •  y  l)e  advantageous.  First,  the  temperature  of  any  gas  being 

nsiant,  the  density  varies  inversely  as  the  volume,  and  the 

.auTie  varies  inversely  as  the  pressure  under  which  it  exists 

MO  latter  is  usually  expressed  by  the  number  of  inches  in 

..e  height  of  the  column  of  mercury,  whose  weight  is  equal 

•  the    pressure).      Secondly,  the  temperature  and   the 
..tfAic  being  constant,  the  weight  varies  as  the  pressure; 

I  hence  the  density  of  a  gas  varies  as  its  weight  or  as  the 
.."^-^ure.    Thirdly,  when  the  temperature  of  a  gas  is  not 
■  i<«tniit :  let  V  represent  the  volume  of  a  gas  at  a  tempe- 
Lire  expressed  by  32''  (Fahr.),  and  let  £  be  the  cubic  ex- 


Ai 


uibion 


\      480/ 


the  volume  produced  by  an  increment 


-'  tomperature  expressed  by  one  degree  of  the  same  scale. 

'(1   if  /  and  t'  express  increments  of  heat  in  degrees 

A  e  32^  and  V,  V"  be  the  required  volumes  of  the  gas  at 

.  -•  temperatures  32"  4-  t  and  32°  +  t'  respective! v,  we  shall 

..e  V   =  V  (i   -h  E/)  and  V"  =  V  (1  -f-  E/');  conae- 

1  -i-  F/' 

.t  iilv,  by  division,  V"  =  V  —- — 5—.     Again,  since  the 

•■  ^'hu  Viiry  as  the  densities,  or  inversely  as  the  volumes, 
\\  ',  \V"  represent  the  weights  under  the  volumes  \',  V": 

Tables  of  Specific  Gravities. 

Gases. 

Birometer  30  in.     Fahrenheit's  thermometer  GO". 

Vijc»  specific  gravity  of  atmospherical  air  is  repre:>ented  by 


unitv< 


ILiIro^en  , 

(.  .If b.)n,  vapour  of 

L'arburetted  hydrogen 

Aiumoniacal  gan  .  , 

.\  j  ieoua  vapour  . 

i>j.   (tn   contact  with  water  at 

2 1  -1"  Fahr.)    . 
r.i  )^j:horuB,  vapour  of 
:'.  «;^phuretted  hydrogen  • 
il  \  «u  ucyanic  ioid  gw       • 


0-0694 

0-074 

0-4166 

fe- J553 

0*491 

0-5902 

0-625 

0-484 
0-&333 
0-9027 
0*937d 


Thomson. 

Dcivy,  Sir  II. 

Gay-Luss4C. 

Thomson. 

Davy.  Sir  H. 

Thomson. 

Gay-Lussac. 

Dalton. 
Ttiomson. 
Do, 
Do. 


Azote 

0-9691 

Biot  and  Arago, 

Nitrogen 

0-9722 

Thomson 

Olcfiant   • 

0-9722 

Do. 

Carbonic  oxide  gas 

0-9722 

Do. 

Atmospherical  air 

1- 

Nitric  oxide  gas   . 

1*0416 

Thomson. 

Nitrous  gas  (deutoxide  of  azote)  1-094 

Davy,  Sir  H. 

Oxygen   . 

run 

Thombon. 

Sulphur,  vapour  of 

run 

Do. 

.Sulphuretted  hydrogen     . 

1-1805 

Do. 

Muriatic  acid  gas 

1*2847 

Do. 

Carbonic  acid  gas 

1-5196 

Biot  and  Arago. 

Nitrous   oxide  gas  (laughing 

r 1-5277 
\  1-614 

Thomson. 

gas) 

Davy,  Sir  R 

Alcohol,  vapour  of 

1-60041 

Berzeliua  and 
Dulong. 

Quadro-carburetted    hydrogen, 

» 

vapour  of 

1-9065 

Thomson. 

Chlorocyanic  vapour 

2-1520 

Do. 

Sulphurous  acid  gas 

2-193 

Davy.  Sir  H. 

^iher  (muriatic)  vapour  of 

2-219 

Thomson. 

Euchlorine  gas     . 

2-409 

Daw,  Sir  H. 

Nitrous  acid  gas  . 

2-427 

Do.' 

Chlorine  . 

2-5082 

Do. 

i£iher  (chloric)  vapour  of 

3-475 

Thomson. 

Nitric  acid  gas 

3-75 

Davy,  Sir  H. 

Hy dried ic  acid  gas 

4-34 

Thomson. 

Turpentine  (oil  of),  vapour 

5-013 

Do. 

Iodine,  vapour  of*. 

8-678 

Gay-Lussac. 

The  following  tables  are  compiled  from  the  works  of 
Muschenbroek,  Haiiy,  Kirwan,  La%'oisier,  Biot  and  Arago, 
Drs.>  Thomson,  Young,  and  Ure;  from  the  'Philosophical 
Transactions,*  and  from  other  authentic  sources.  The  table 
fur  the  diflTerent  kinds  of  wood  is  from  the  experiments  of 
Muschenbroek,  and  from  those  of  Mr.  Couch  of  Plymouth, 
as  quoted  by  Mr.  P.  Barlow. 

Liquids. 

Barometer  30  in.     Fahrenheit's  thermometer  6u^ 
The  specific  gravity  of  water  is  represented  by  1000. 


Quadro-carburetted  hydrogen 

627 

Hydrocyanic  acid 

•           < 

706 

Naphtha 

• 

708 

^ther,  muriatic 

•                         a 

730 

Do.,     sulphuric 

•                          • 

734 

Do.,      ascetic             , 

1                         « 

866 

Do.,     nitric 

909 

Bicarburet  of  hydrogen 

850 

Alcohol,  pure 

1                         • 

796 

Do.,        10  parts  in  100  bein^ 

water  .              822 

Do.,        20 

do. 

848 

Do.,        30 

do. 

871 

Do.,        40 

do. 

896 

Do.,        50 

do. 

917 

Do.,        60 

do. 

936 

Do.,       70 

do. 

956 

Do.,        80 

do. 

973 

Do.,        90 

do. 

987 

Water,  at  212'  Fahr.  (distillec 

I)            .               956-2 

Do.,      at  100" 

do. 

994 

Do.,      at    60* 

do. 

1000 

Do.,      at    do. 

do. 

999-2 

Do.,      at    50' 

do. 

1000-7 

Do.,      at    35'  (maximum  of 

density)             1000-9 

Sea-water 

1026 

Cyder 

J018 

Beer,  pale     •             , 
Do.,    brown 

1023 

1034 

Wine,  Burgundy 

9y2 

Do.,     Bordeaux 

994 

Do.,     Port 

997 

Do.,    Canary 

1033 

Do.,    Madeira 

1038 

Oil  of  turpentine  (es! 

lential) 

870 

Do.  of  lavender 

do. 

894 

Do.  of  olives 

do. 

915 

Do.  of  almonds 

do. 

917 

Do.  of  whale 

do. 

923 

Do.  of  poppies 

do. 

924 

Do.  of  anise-sced 

do. 

987 

Do.  of  cloves 

do. 

1036 

Do.  of  cinnamon 

do. 

1044 

Acid*  muriatio          1 

t  .         « 

1194 

S  P  1-2 
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Acid,  nitrie 

Do.,    hyposnlpbtifn^  . 

Do.,    boraoic 

Do.,    sulphuric  fpure) 


1217 
1347 
1479 
1848-5 


Do., 
Do.. 
Do.. 
Do, 
Do., 


do. 
do. 
do. 
doi 
do. 


( 1 0  parts  in  1  oe  being  wttfer)  1811*5 


(3«  da) 

(do  do; )         •  t 

(50  do.) 

(highly  concentrated) 

Gums,  Animal  Substancei,  4^. 

Tbe  speiKflc  graTity  of  water  being  HOC 
Indigo 

Shoemakern'  wax 
Fat,  beef      . 
Do.    nnitton 
Do.    veal 
Da.    pork 
Buiter  « 

Tallow 
Sperinaiseti 
Lard 

Bees'- wax,  yellow 
Do.,  white 

Camphor 
Urine 

Blood,  humaii  (serum) 
Do. 

(cmsfttmentunix 

woman's 

cow*a 

goat's 

mare*s 

ass*s 

ewe*3 


1712 
1486 
1388*4 
SI25 


Do. 

Milk, 

Do.» 

Do.. 

Do, 

Do.. 

Do., 

Elcmi 

Copal,  from  Madagascar 

Do.     from  China 

Mastic  .  • 

Storax  •  • 

Gum,  euphorbia 

Copal,  opake 

Labdanum 

Gum.  seraphic 

Dragon*8- blood 

Gum.  ammoniac 

Gamboge 

Guiaoum 

Gum  from  Aleppo     . 

Calculus  humanua     * 

Gum,  scammony,  from  Smyfim 

Gum,  traj^acanth 

AsAttfoDtida 

Opium 

Aloes,  hepatic 

Myrrh 

Gum,  bdellium 

Aloes,  Soooirine 

Terra  Japonica 

Honey 

Gumy  arable 

Juice  of  Acaoia 

AVhite  sugar 

Bone  of  an  ox 

Juice  of  liquorice 

Ivory 

JFnods. 
The  specific  gravity  of  water  being  1<000» 
Cork  .... 

Poplar,  common 

White  Pine,  from  New  Brunswick     (mean) 
Do.,  fl>oni  the  United  Slates  (do.) 

Yellow  Pine,  fiom  Canada  (do.) 

Riga  Fir.  an  inferior  kind  (do.) 

Northern  Pine,  from  New  York         (da) 
Sassafras 

Spruce  Fir,  from  Canada 
Poplar,  White  Spanish 
Latch,  from  Scotland 
Red  Pine,  from  Canada 
Juiii|ier 
PUob  Pine,  from  Virginia 


769 
897 
92.1 
?24 
994 
987 
942 
94(8 
943 
94ft 
965 
969 

OBA 

1011 

loss 

1004 
1)90 

1020*3 

1032-4 

1 034- 1 

1034-6 

1035-5 

1040*9 

1018 

1060 

1063 

1074 

lUO 

1194 

11*49 

1180 

1981 

1205 

1207 

1222 

1S99 

940  to  1 700 
1274 
1316. 
1329 
1336 
1359 
.1360 
1372 
1380 
1398 
1450 
1452 
151A 
1606 
16oG 
1723 
1890 


240 
383 
402 
426 
440 
479 
482 
482 
518 
529 
530 
536 
506 
66S 


Spmeo  Fir,  from  IMifhs 

Ceifar,  from  Spanish  .America 

Willow 

Blm,  English 

Riga  Fir.  superkn*  kind 

Lime  or  Linden- tree 

Gedar,  from  Palestine 

Pitdt  Ptne,  from  Baltimore 

Poon  Wood,  from  the  £aat  Indies 

Makogany       .  »  .  w^,  .« ,««» 

Yellow  Wood.  fVom  the  Onf  af  Geod  Hope    643 

Cypress  .  .  .  «  644 

Pea^trea 

Teak 

Walnut-traa 

Blder 

Fir,  fram  Scotland 

Orange*'!  ree  • 

Chafry-tree    . 

Oak,  En^^lish  « 

Cedar,  from  Canada 

Apple-tree 

Alder  .  • 

Beech 

Bon,  French 

OHve  .  . 

Logwood 

Coeu  •  * 

Bog  l>«k,  from  Ireland 

Heart  of  Oak,  60  years  oM 

Ebony 

Do.,  Indian 

Latter  Wood,  from  SiirioafO 

Cedar,  Indian 

Vino 

Box,  Dutch 

Lignum  Vital 

Pomegranate-traa 

Earthf,  8/<W9#>  4^. 
The  speeifle  gravity  of  water  being  MOO 
Oimpowdor  tloose) 

Amianthus  (long)      •  .  . 

Pnaiioa-stone 
Ambergris 

Guttfiowder  (doaely  slMiken> 
Aaibar,  yellow  (frranafarant) 
Do.  (opaque)  » 

Doi  (^reen) 
Bianman  from  Judna 
Connalcoal   ^ 
Carbon  (of  compact  earth) 
State  eoal  (Bnglisb) 
Phosphorus  . 

Nitw 

Opal  (common) 
Rotten-stone  • 

Sulphur  (fused) 
Btick 

Sulphur  (native) 
Stone  (from  Hurford) 
Opal  (precioua)  • 

Stone  (silicious,  for  grinding) 
Porcelain  (Sevres) 
Gypsum  (opaque) 
Slate  (black  stone)     . 
Stone  (from  St.  Cloud) 
Talc  (black  German) 
Nitre  (quadrangular) 
Gypsum  (transparent) 
Gypsum  (cuneiform  cr}'stallised) 
Amianthus  (short) 
Stalactite  (transparent) 
Obsidian 
Jaj>per(green) 
Porcelain  (china) 
Stone  (paving) 
Serpentine  (opaque  Italian) 
Sione  (rag) 
Stalactite  (opaque) 
Sione  (milt) 
Do.  (from  Portland) 
Stone  (from  Bristol) 
Spar  (transpafont) 


fio.)    967 

(^)    5(7 

5B5 

598  to  MO 

(meao)  598 

694 

613 

(mean)  6St 
635 

637  ta  )m 


6(6 
671 
695 
696 
70j 
7M 
743  to  760 
753 
793 
800 
83i 
912 
997 
93 1 
1040 
1046 

iiro 

1177 
1209 
U% 
)3ij 
1.137 

mn 
i.ni 

1354 


836 
909 
915 
790  to  926 
938 
1078 
1085 
1083 
1104 
1970 
1329 
1250  to  1370 
1714 
1900 
1958 
1981 
1990 
2000 
2033 
2049 
2114 
6N3 
2U6 
2I6<) 
2186 
S'JOI 
2246 
2246 
2274 
2306 
2313 
23i4 
2348 
2359 
23^5 
2416  to  2460 
2430 
2470 
2478 
24^4 
2496 
2510 
Mi 
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Flint  (Egyptian) 

Asbestos  (ripe) 

Fhut  (black) 

Serpentine  (seoii-trBDJi|umni) 

Pebble  (slained)        • 

Caioedooy  (bine) 

Affote  <Qcieotal| 

Oxr n eltan  ( staUotile)  t  • 

Serpentine  (Teioed  blaek  and  alive^ 

Mini  (vhiie) 

8 anion vx  (veined)     .  • 

Spar  (wlitte  sparkkng) 

Dj  (pure^  •  • 

Chalcedony  (¥eined)  • 

A  gale  (ftpeckled)        • 

Pebble  (Eiigliab) 

Fimt  (veined)  • 

Caloedony  (oonsnon) 

Caroelian  (veiaedl  • 

Agate  (clendy) 

Serpantine  (epaqiie,  xed  and  blaek) 

Carneliun  (pale) 

Agate  (stained) 

Talc  <eaKby) 

Crystal  (Bnaopc as,  paw  rook) 

Quaptc  (fragile) 

Grlass  (green) 

Quarts  (brovn,  nryotalliaed) 

Marble  (Frenob) 

Do.  (Brocatelle) 

Quartz  (milky) 

Cryatal  (fcooi  Madagasoar) 

Do.  (from  Brasili  , 

Do.  (y^Uow) 

Do.  (violet)   . 

Granite  (red  Eg>'ptian) 

Quartz  (crystallized) 

Talo  (yellow) 

Jasper  (red)  • 

Caloedony  (transpaetnt) 

Agate  (veined) 

MarMe  (green  Egytptiao) 

Crystal  (lose'cekHired  mek- 

Slate  (common) 

Porphyry  (green,  comoiuB)    • 

Marble  (from  Siona)  • 

Argillile(nr«lateebiy)  .  2i)06 

Jasper  (known) 

Alakaaler  ivciaod) 

Cikrysolits  <lrem  Brazil) 

Spar  < bine  sparkling) 

Alabaster  ((from  Ptwimoot) 

Marble  ik^^m  lliscay) 

Alaba9ier(yeilo«ri     . 

MacUe  ((JasOtiiaa)     . 

Talc  (wkite) 

^Msr  (^teeu) 

MaibleiArrieaQ^ 

Do.  iVaWicion) 

Jjiaper  (yeUow^ 

MarUe  iCaoraia,  wktie) 

Takialatyl  . 

Stoaos  tfknsallat) 

Beryl  (occidonlall       •  # 

Gypsum  (foliated)     . 

Porphyry  (green,  Uron  Cordova) 

Alakaater  (erinntftl,  nphile)    , 

Glass  (kettle) 

Jasper  (elondy)         «  • 

MarUo  (groen,  Irwa  CaiqwBta) 

Do.  (ftomnu  vieHel)  • 

Abiksator  (onentnlt  a«Bii«<li»napwiBnO 

Porpbyry  {red) 

£mnald<ftx>mPttm) 

Chalk  (Bnfidb)  .  .  ^&7 

Do.  <Sp«iiiriM 

Tale  (Mneaovir^ 

MnsUe^wkile  P^iwiii 

Slnte  (now) 

MarUe  (violal,  itnlimid 

fiMalisdcDm  the  Oiantts  (3ame«ny) 

AUdNMiorifrcn  Haligal 

Mom  QfrhJSiM,  mam) 


2565 
2578 
2582 
25^6 
2587 
2567 
2690 
259J 
259.4 
2594 
2595 
2596 
26€3 
2606 
8607 
2609 
2612 
2616 
262a 
8626 
2627 
2630 
2638 
2638 
2637 
2640 
8642 
8647 
2649 
2650 
26^8 
2668 
2663 
2654 
2654 
8654 
8655 
2655 
8661 
2664 
8667 
2666 
26  »Q 
2678 
26  7« 
2676 
to  8668 
8691 
2691 
2698 
2603 
8683 
8686 
^2699 
27M 
8764 
8794 
2788 

8718 
8718 

27«7 
8718 
8788 
8729 
2786 
8728 
8788 
2733 
8736 
8J48 
8756 
'2768 
8766 
8776 
10  2784 
8798 
2782 
2838 
2854 
8#58 
2864 
;i876 
«8M 


Crystal  (white  rock,  from  Marmeroich)  2888 

Glass  (white)             t  •  •  28U2 

Tale  (black)              .  .  .  2900 
Arragonite       .            .            •            •2946 

Serpentine  (fibrous)  •  •  3009 

LaiHs-laanU  .  •  2767  to  3054 

Seborl  (lotMnialin,  from  Ceylon)  *  3054 

Asbestos  (starry)       .  •  •  3073 

Scskorl  (common)       .  .  ;i092io32i2 

Spnr  (green  and  whtto  fifMurkling)       •  3106 

Sapphire  (Brazilian)  .  .  3131 

Bcborl  (Brazilian  emerald)  •  ,  3154^ 

Limestone  (wkke  4Har)  •  ,  3156 

Do.  (green)                •  ^  ^  3^88 

Glass  (Leith  crystal)  .  «  3189 

Do.  (fluid)     ...»  3329 

Sckprl  (black,  hexahedral)  •  3364 

Diamond  (Brazilian)  .  ,  3444 

Do.  (yellow)               •  .  ^  3519 

Do.  iwhite  oriental)  ,  ,  3521 

Do.  (green)                •  ,  .  3524 

Do.  (blue)     .             .  ,  «  3525 

Do.  {roBe-colo4ire4*  nri^iM^)  ^  3531 

Roby  (Brazilian)       .  .  .  3531 

Topas  (Brazilian)       .  «  ,  3536 

Beryl  (oriental)          .  .  «  3549 

Diamond  (orange-coloured)  •  3558 

Topaz  (white)           .  ,  •  3554 

Dlo.<8axon)  »  •  8564 

Hornblende  (common)  .  3600 19  383^ 

Hyacinth  (eomiwn)  t  •  3687 

Spar  Cadaman  tine)     .  •  ,  3873 

Pyrites  (ferruginous  cubic)  .  ^  3U0(^ 

Sapphire  (cttknlnli  *  .  3994 

Hyacinth      .  .  4000  to  46'iO 

Garnet  (from  Syri8)  •  »  4000 

Oiraaol       .  .           .  .  4U00 

Topat  (oriental)         .  ,  4011 

ftappkire  (from  Puy^)  ,  4077 

Pyriies  (ferruginous,  rouna'  ,  4)01 

Garnet  ( from  Be^Hi^}  *  M8» 

Vermillian     .            «  .  AldO 

Rnby  foHoalai)          *  4283 

Lapia  HeDmalilaa      .  4^*0 

Baryies,  S«ilpk«iMi  8l  4481 

Pyrites  (eopperyj        .  .  4U54 

Lapis  Calaminarif     •  «  ^  5&^u 


AietObi 


Tim  6pe(»6e  gravity  oi^  aiater 


Piotassiiim 
Plumbs^ 

CofaaM  (kino,  glasa  8^ ) 
Capper  (oee,  loft)       , 
iMa-stone  (from  liiiraiktra) 
ArieniedTlaas  of)      » 
Whsio^lsnd    . 
Antimony  (cmde)      • 
bismnlh  (ofa  in  pliMons)  . 
Copper  (eoB,  white)     • 
Molyfadetta  • 

MasigaiMse  (aifiatid) 


Aniisnonf  <Klaii  if)  m 
Ima<oiia,  Umignhir) 
Cop^r  (froM  Coromli) 
Silver  (osa,  dafkHroA) 
Arasnic  (maUift)        • 
Load  (ase,  aatimilg)  • 
Tin  (ora,  while)         • 
Lead  (ore,  sod}  # 

Tunfalon      •  ^ 

litkarp^B        •  • 

Uraninoi       «  • 

Lead  (oaa.  vifMomi)   « 
Laad  (ore,  Waak)       • 
Zine  (in  its  oowraMi  64i4e) 
Tin  (ore,  bWsk) 
Tin  (ore,  md) 
Wolfrom        >  • 

Iron  (rast  ai  ftolkerham) 
'4M»  joowprsaModj     • 


t 


uaut;  1000. 

«65 

»78 

1087  to  2267 
2441 
3572 

Un  U»  3863 
3594 
4659 
4064 
4371 
4^88 
4738 
47^ 
4808 
4946 
^012 

6468 
6684 
6763 
6925 
6008 
6027 
6066 
6308 
6440 
6558 
6746 
6862 
6901 
6935 
7119 
7157 
7191 
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Iron  (cost  at  Carron) 

Tin  (pure,  Cornish,  not  hardened) 

Tin  (do.,  hardened)    . 

Iron  (ore,  prismatic)  . 

Lead  (ore,  cubic) 

Iron  (forged  into  ban) 

Copper  (native) 

Nickel  (molten) 

Cobalt  (molten) 

Steel  (tempered,  not  hardened) 

Steel  (tempered  and  hardened) 

Brass  (cast,  common) 


7248 
7291 
7299 
7355 
7587 
7600  to  7788 
7600  to  7800 
7807 
7812 
7816 
7818 
7824 
7833 
8396 
8399 
8544 
8878 
9020 
9823 
10,000 
10,175 
10,218 
10.474 
10,511 
10,871 
11,352 
13,568 
15,632 
15,709 
15,775 


Steel  (neither  tempered  nor  hardened) 

Brass  (cast,  not  hammered)    . 

Mercury  (precipitate,  red) 

Brass  (cast,  wire-drawn) 

Copper  (wire-drawn)  .  • 

Bismuth  (native) 

Bismuth  (molten) 

Silver  (native,  common) 

Silver  (Paris  standard)         ^. 

Mercury  (brown  cinnabar) 

Silver  (virgin,  fine  and  not  hammered) 

Silver  (do.        hammered) 

Mercury  (precipitate  per  se)   . 

Lead  (molten) 

Mercury  (fluent)       '. 

Mercury  (congealed) 

Gold  (not  hammered) 

Do.     (hammered)      • 

Do.    (Parisian  standard,  22  carats,  not 
hammered)  .  •  •  17,486 

Do.    (hammered)    •  .  .  .         1 7,589 

Do.    (English  standard,  22  carato,  not 
hammered)  .  .  •  18,888 

Do.    (fine,  24  carats,  not  hammered)  1 9,259 

Do.    (hammered)      .  .  .         19.362 

Platinum  (purified,  not  hammered)    .         19,500 

Do.    (hammered)      .  .  •         20,336 

Do.    (wiredrawn)      .  .  •         21,041 

Do.  (compressed  by  being  rolled)  .  22,069 
SPECIFICATION.  [Patent.] 
SPECTACLES  are  lenses  so  mounted  in  frames  as  to  be 
conveniently  held  before  the  eyes  to  assist  defective  vision. 
Where  side-pieces  are  added  to  the  frame,  to  hold  it  in  its 
proper  position  by  pressing  against  the  sides  of  the  wearer's 
head,  the  instrument  is  denominated  simply  a  pair  of  spec- 
tacles ;  but  when  no  side-pieces  are  used,  and  tne  frame  is 
held  with  the  hand,  the  name  hand-spectacles  is  applied. 

It  has  been  conceived,  though  with  very  little  foundation, 
that  spectacles  were  in  use  among  the  antients;  but  most 
authorities  give  the  latter  part  of  the  thirteenth  centnry  as 
the  period  of  their  invention.  Some  writers  attribute  the 
invention  to  Alexander  Spina,  a  monk  of  Pisa,  and  suppose 
its  date  to  have  been  about  1299  or  1300;  but  the  mention 
of  magnitying-glasses  by  Roger  Bacon,  who  died  some  years 
before  that  time,  justifies  the  supposition  that  something 
like  what  are  now  called  spectacles  were  in  use  at  least 
several  years  earlier.  [Bacon,  Rooeb,  vol.  iii.,  p.  244.] 

The  defects  of  sight,  which  it  is  the  object  of  spectacles 
to  counteract,  and  the  manner  in  which  they  effect  that 
object,  have  been  explained  under  SiohT|  vol.  xxi.,  p.  507. 
In  addition  to  what  is  there  stated,  some  remarks  on  the 
construction  and  choice  of  spectacles  may  be  useful.  In 
few  cases,  perhaps,  are  the  effects  of  ignorance  and  preju- 
dice productive  of  more  serious  consequences  than  in  the 
injudicious  selection  of  spectacles,  or  in  the  reluctance 
which  sometimes  defers  their  use  until  the  eyes  become, 
for  the  want  of  their  necessary  assistance,  irreparably  in- 
jured; and  it  is  difficult  to  say  whether  the  most  harm  is 
occasioned  by  the  absurd  empiricism  of  some  pretending 
opticians,  or  by  the  ignorance  which  renders  the  purchaser 
liable  to  be  imposed  upoirby  the  grossest  fallacies,  or  pre- 
sents him  from  detecting  the  unfitness  of  the  spectacles 
offered  to  him  for  his  own  particular  case.  Extensively  as 
these  useful  instruments  are  employed,  there  can  be  no 
doubt  that,  were  the  subject  more  generally  understood, 
the  amount  of  advantage  obtained  from  them  would  be 
greatly  augmented  and  far  more  widely  diffused.  The 
2) est  of  an  ind.vidual  whose  sight  is  much  tried  often  re- 
ceive the  rooti  serious  injury  from  improper  delay  in  the 
use  nt  spectacles ;  while  the  sight  of  many  persons  is  pre- 
maturely worn  out  by  tke  use  of  glaaset  of  too  high  a  power. 


It  is  stated  under  Sight  that,  whether  the  gluses  us«4  ^ 
concave  or  convex,  the  lowest  power  that  isavsilable  i\i  .uid 
be  used  ;  but  in  the  case  of  convex  or  mji^nifyin^  len*ci 
this  principle  is  too  often  lost  sight  of,  and  the  temporary 
pleasure  occasioned  by  the  use  of  strong  maguiften  ii  in- 
dulged at  the  expense  of  the  visual  organs,  vhich  v.;, 
adapt  themselves  to  circumstances  of  undde  excitement  i^t 
will  not  so  readily  return  to  their  natural  state.  Thtii: 
of  a  single  reading-glass  instead  of  spectacles  is  sko  \a} 
injurioOs;  since,  by  occasioning  one  eye  to  bemorebHii 
than  the  other,  the  power  and  focal  length  of  the  tto  .r> 
rendered  unequal.  The  unsteadiness  of  the  elasi  ii  v.^  ^ 
disadvantage.  The  defects  of  the  single  hand-glsii  vt  ^  • 
removed  by  increasing  its  sixe  so  much  that  both  eyes  l.\ 
see  through  it,  because  in  that  case  the  axis  of  each  \r  ; 
of  rays  will  be  distorted  by  passing  through  the  len^  i; 
points  beside  its  centre.  Hand-spectacles,  which  are  di.  .* 
to  fold  up  into  nearly  as  small  a  space  as  a  single  gla»&.  v< 
better  than  reading-glasses ;  but,  although  steadied  m  v :.« 
degree  by  resting  upon  the  nose,  they  are  by  no  mt .  » 
equal  to  spectacles  well  fitted  to  and  supported  by  u 
head. 

Varieties  in  the  conformation  of  the  eyes,  sod  in  (-f 
manner  and  degree  in  which  they  are  affected  by  l^  . 
render  it  impossible  to  lay  down  any  rule  for  the  i  '\ 
length  of  convex  glasses  for  persons  of  a  given  sge :  .u*( . 
general  idea  of  the  necessary  power  may  be  obtained  ir.  n 
an  average  of  a  great  number  of  cases.  The  foUo«.:.: 
table,  extracted  from  Dr.  Kitchener's  '  Economy  of '; 
Eyes,*  gives  the  average  results  of  fifty  years*  experience  c' 
an  eminent  optician,  and  may  prove  useful,  tbougii  i 
cannot  be  depended  upon  as  an  invariable  rule,  becau^.  a 
the  author  remarks,  *  no  general  rule  has  mors  exoeptK)^^. 

YMnofagc.       InehMoflbeiu.     YMnoface.       iDebetoTfiCM. 
40  36  70  12 

45  30  75  10 

50  24  80  9 

55  20  85  H 

58  18  90  7 

60  16  100  6 

65  14 

How  little  dependence  is  to  be  placed  upon  such  deduf 
tions,  in  practice,  may  be  perceived  from  facts  recorded  : 
the  same  volume,  in  which  instances  ars  given  of  un 
young  persons  who  required  magnifiers  of  six  or  ei^ . 
inches  focus,  which  are  very  rarely  used  except  fur  coik:* 
eyes,  while  in  other  cases  individuals  of  great  age  rcqu'i^ 
no  glasses  at  all,  or  glasses  of  very  low  power.  The  Kef 
Mr.  JEU)maine,  for  instance,  was  able,  at  the  age  of  ei^b:v 
one,  to  read  a  very  small  print,  and  never  used  gUsies.  1: 
some  cases  it  is  advisable  to  use  different  spectiries  f: 
night  and  day,  to  suit  different  degrees  of  light ;  tod  it  i 
generally  speaking,  well  to  increase  the  power  of  tbe^lanei 
used  as  the  sight  becomes  weaker  from  age.  Even  in  th^ 
however  caution  must  be  exercised,  lest,  by  oveMtiiD-j<a- 
ting  the  eye,  its  powers  be  too  rapidly  exhausted.  It»lh>(^ 
always  be  borne  in  mind,  both  by  young  and  old  pent^'L 
and  in  changing  spectacles  as  well  as  in  fint  iskitig  u 
them,  that  the  legitimate  object  of  convex  speetsdci  u  ^] 
restore  the  natural  power  (or  rather  the  natural  focMt)  ^> 
the  eye,  and  not  to  enable  the  wearer  to  see  objeeu  U%^ 
or  more  distinctly  than  with  the  eye  in  a  strong  sod  beaiuv 
condition.  Short-sightedness  being  still  Ism  depeotUi: 
upon  age.  cannot  be  met  by  any  rule  even  so  well  <*  <*'^ 
opposite  defect. 

The  power  or  focus  of  the  lenses  is  but  one  of  b«)T  \*^' 
ticulars  to  be  attended  to  in  the  selection  of  speetack»:  >i"^ 
even  this  must  occasionally  be  different  in  the  uo«  P^"^  ''^ 
spectacles,  because  of  one  eye  being,  either  from  pecuU- 
conformation,  from  accidental  injury,  or,  which  it  ««" 
common,  from  the  use  of  a  single  eye-f^aii,  of  diffrr^' 
focus  to  the  other.  It  is  very  essential  that  the  frame  »ba. 
fit  comfortably  to  the  head,  and  be  of  such  form  si  to  hm 
the  centre  of  each  lens  exactly  opposite  to  the  reotre  ol  ur 
eye  it  is  intended  to  serve.  The  endless  variatioos  met*  ^' 
in  the  width  between  the  eyes,  the  total  width  of  the  be»«^ 
and  the  form  of  the  nose,  render  it  frequently  dtfiicui.  («> 
suit  an  individual  out  of  even  a  very  large  stock  of  rewr 
made  spectacles.  Errors  in  width,  especisUy,  sre  ^*^ 
common.  In  a  case  recently  mentioned  to  tbevnt''*^ 
gentleman  had  purchased  expensive  spectacles  ^^^^J-* 
shop  of  a  flrst-ittte  optician,  with  which  be  «as  nosbie  lo 
see  comfortably.    The  hci  wasi  that  Ihoogh  hii  b«ad«» 
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can  vJth  propriety  apply  ih6  bame  are  Ihdfife  iphich,  df  ^Ital- 
ever  power  they  may  be,  are  exactly  suited  to  his  particular 
case.  Such  speclacles,  allhoogh  they  cannot  stop  the 
natural  changes  of  the  eye,  tfeay  greatly  diminish  their  in- 
convenience, and  even  retard  their  progress ;  and  therefore 
may  not  unfitly  be  termed  preservers;  but  fe<e  things  can 
be  more  ihjurious  than  the  use  of  Bpeelacles  of  any  kind 
before  they  are  acttially  wanted,  under  the  fallacious  idea 
that  they  l^ill  maintain  the  sight  unimpaired,  notwith- 
standing the  organic  changes  which  accompany  increasing 
years.  g 

SPECTRUM.    [DisPBRSios',  vol.  ix.,  p.  20.]  ' 

SPB'CULUM,  a  name  fVequeutly  given  to  a  mirror  used 
for  any  scientific  purpose,  as  in  a  reflecting  telescope.  For 
all  that  is  p^neral  on  this  subject  wc  refer  to  Telescopk, 
intending  here  only  to  give  the  simpler  mathematical  de- 
scription of  a  pencil  of  rays  incident  upon  a  mirror,  so  as  to 
make  this  article  a  counterpart  to  Lens. 

The  convex  mirror  is  comparatively  of  no  importance,  and 
the  formuls  for  it  may  be  easily  derived  fVom  those  for  the 
concave  mirror,  to  which  we  proceed,  refcrtiiip:.  as  in  Lens, 
to  Mr.  Coddiogton's  work  *0n  ReHexion  and  Refraciion' 
for  further  information.     Let  %  pencil  of  rays  fall  on  the 


spherical  mirror  AB  from  the  point  P,  of  which  rays  PB  is 
onO.  Let  PB  be  reflected  into  B^.  It  is  supposed  that  P 
is  in  the  radius  OA,  which  is  the  axis  of  the  mirror ;  O  being 
the  centre  of  the  sphei-e.  Let  AO  =  r,  AP  =  «,  Ap  =  r. 
The  nectrer  B  is  taken  to  A,  the  more  nearly  does  the  point 
p  approach  to  a  certain  point  F,  at  which  the  ima<s^  of  P  is 
said  to  be  formed :  not  that  any  rays  >are  actually  reflected 
to  F,  but  because  all  the  rays  which  are  reflected  from 
points  near  to  A  fall  exceedingly  near  to  F,  which  is  the 
cusp,  and  brightest  point  of  the  Caustic.  If  AF  r:  to,  the 
(Kisttioii  of  F  is  deteitnined  by  the  equation — 

1        «        1  , 

—  = ....CD 

to       r       u. 

The  poii>t  p  however  is  always  nearer  to  A«  or  lies  be- 
tween F  and  A»  and  p  F,  or  the  longitudinal  aberration,  is 
thus  (bund:  let  the  length  of  the  arc  AB  be  y  ;  then 
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very  nearly,  if  y  be  not  very  great.  And  for  the  lateral 
abennCtioii  F  f,  we  have 

Again,  there  is  fat  all  the  rays  proceeding  from  P.  after 
Vettecti'on,  a  circle  through  which  they  till  pass,  as  in  Lens 
(page  422).  The  distance  of  this  circle  of  least  aberration 
frorn  the  focus  F  towards  A,  is  the  following  expression  :— 

if  Y  be  the  whole  semi-aro  of  the  'mirror :  it  is  therefore 
three-fourths  of  the  longitudinal  aberration  of  the  extreme 
rty.    The  diameter  of  this  circle  of  least  aberration  is 


1^ 
2 


wY' 


\r      m) 
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or  one-half  the  lateral  aberration  of  the  extreme  ray. 
When  the  rays  fall  parallel  to  each  other  on  the  mirror, 

1  «s 

u  is  infinite,  and  we  have  —  r  for  the  value  of  w.  t~  for 

2  4r 


the  longitiidinal  aberration,  .7-^  for  the  lateral  abeiratioD, 

«Y* 

for  the  distance  of  the  circle  of  least  aberration  from 


16  r 


Y» 


the  focus,  and  7-  for  its  diameter. 
4r 

WllB&«  =  r»or  the  incident  Joncil  is  thrown  from  the 


centra,  it  is  returned  again  to  the  centre,  and  there  arc  no 
aberrations. 

When  u  is  less  than  r,  or  P  is  between  O  and  A,  F  iL-  n 
f)ilU  beyond  O,  and,  as  P  approaches  lo  the  midir.e  pun.i ..[ 

OA,  recedes  without  limit.    When  «  =  ~  r, or  P i* ill' . 

middle  point  of  OA,  all  the  reelected  rays  arc  pan  ..-I  \ 
one  anoibcr  and  to  the  axis  of  the  miiror.    And  ulu.  1. 

less  than  x  r»  tr  becomes  negative,  or  the  focub  isc    . 

other  side  of  the  mirror,  and  the  reflected  rayid.u.: 
but  only  the  latitudinal  aberration  alters  its  sign. 

The  formule3  for  a  convex  mirror  may  be  faond  by  c^;. 
ing  r  negative  in  those  for  a  concave  mirror.    Hi':.a  t 
alway-s  ncgaiivu,  or  the  focus  of  every  pencil  is  bchm. . 
mirror:  the  longitudinal  abei*rations  change  sign,  bui . 
the  latitudinal  ones :  and  as  w  has  also  changed  !»igii,  l. 
effect  is  that  p  is  always  nearer  to  the  mirror  diao  1 . . 
before. 

The  image  in  a  convex  mirror  is  always  upright ;  an  \  :\ 
a  concave  one  always  inverted,  except  when  the  objeci  f.. 
between  the  priucipal  focus  (or  middle  point  of  the  lad.u^ 
and  the  mirror. 

SPECULUM  METAL.    The  best  composition  for  :1. 
metals  of  reflecting  telescopes  is  n  subject  which  has  b-  - 
muck  investigated ;  about  70  different  mixtures  were  tr  • 
by  the  Rev.  John  Edwards,  the  particulars  of  whirL  .  • 
stated  in  the'  Nautical  Almanac*  for  the  year  17>r;  \. 
found  copper  32,  tin  15,  brass  1,  silver  1,  arsenic  I,  mean  . 
Of  course,  arsenious  acid  or  white  oxide,  to  form  an  . 
which  was  the  whitest,  hardest,  most  reflective,  and  touk '. 
highest  polish. 

The  follo<ving  composition  is  stated  by  the  Rov.Ja-i 
Little  (TVar?*.  Irish  Academ.,   vol.  x.)  as  being  in  p;  - 
respect  sufficient  for  the  purpose,  and  inferior  to  n^'- 
whiteness,  lustre,  and  exemption  from  tarnish:  31\ii\ 
besi  bftr-coppor,  IG^  parts  of  tin,  4  parts  brass  pin-vinr. 
IJ  ai'seYiic.  He  first  added  to  the  fused  brass  about  an  i 
quantity  of  the  tin,  and  put  the  mass  cold  into  the  v\: 
topper,  supplying  afterwards  the  remainder  of  the  U\\  »r 
then  the  ui-senic;  the  copper,  ho  states,  was  fluxed  v. 
black  liux  of  two  parts  tartar  and  one  of  nitre. 

Mr.  Little  states  that  he  fbnhd  silver,  which  enters  " 
the  composition  of  Mr.  Edwards's  metal,  when  u^ed  t . 
in  very  small  quanlity,  had  an  extrsordinary  property  of 
deririg  the  metal  so  soft  that  he  was  deterred  from  ex:  ; 
ing  it. 

The  following  appearances  are  stated  by  Mr.  Vv'x ' 
have  ser%'ed  him  as  rules  for  determining  the  goodm- 
the  compound  metal: — *  When  the  metal  was  melted,  r 
before  I  poured  it  into  the  flask.  I  always  took  abu^:  ' 
quantity  of  an  ounce  of  it,  t^ith  a  small  ladle,  out  of '. 
crucible,  and  poured  it  on  a  cold  Hag ;  and  ob$er%ed  ih- ! 
lowing  appearances : — First,  if  the  metal  assumed,  in  ' 
ing,  a  hvely  bine  or  p\irple  colour,  commonly  in!c^^J:^ . 
with  cloads  or  shades  of  green  or  yellow;  and  if,  *• 
broken,  the  fhce  of  the  fracture  exhibited  a  silvery  whiii:  ' 
as  bi*ipht  and  glistening  as  quicksilver,  without  an}  ^^r! 
ance  of  grain  or  inequality  of  texture,  then  the  degree  oi> 
ration  of  the  metal  with  the  tin  was  complete  and  \^'    ' 
Secondly,  if  the  surface  of  the  metal  became  of  t  ii-    • 
mouse  colour,  and  especially  if  of  a  brown  or  red,  an! » 
broken,  the  fracture  exhibited  a  more  yellow  or  la*^' 
than  that  of  quicksilver,  then  the  quantity  of  iiJi ;"  ' 
composition  was  deficient,  and  it  was  necessar}*  to  «'i^  =   '\ 
Thirdly,  if  the  colour  was  a  uniform  dull  blue,  H^  '^"^ 
and,  when  broken,  discovered  a  dull  colour,  with  a  j-  »  ■' 
grain,  like  facets,  the  due  saturation  was  exceeded  -  • 
there  was  an  over-proportion  of  tin  in  the  metal.' 

From  what  is  afterwards  stated,  it  appears  that  Mr.  l»|' 
on  many  occasions  employed  a  glass  flask,  smoked  ^•'-  • 
candle  made  of  resin  mixed  with  tallow,  as  a  mould  fvf  ■  •** 
Ing.  He  states  that  he  supposes,  with  others,  that  if^J- 
speculum  metal  be  granulated  by  pouring  it,  »dcu  .  f^* 
melted,  into  water,  and  then  fused'  a  second  time,  it  «•••  - 
less  porous  than  at  first.  .  . 

SPEED,  JOHN,  born  1542,  died  1629,  an  EagUjb  h»- 
torical  writer  of  the  reigns  of  Elizabeth  and  Janice  I-.  ^'"^ 
born  at  Farrington  in  Cheshire,  but  caroe  early  in  M^J 
London,  where  the  rest  of  his  days  were  spent.  Ii«  ' 
brought  up  to  the  business  of  a  tailor,  and  st>cnb  to  j'-j.^ 
supported  uimself  by  It  during  the  greater  p«rt  of  w  ^ ' 
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salind,'  who  is  by  some  supposed  to  b&ve  been  a  real  per- 
sonap^e.  This  work  was  first  published  in  quarto  in  157^. 
and  dedicated  to  the  *  ever- memorable*  Sir  Philip  Sidney. 

Dr.  Birch,  in  his  *  Life  of  Spenser/  asserts  that  the  de- 
dication of  the  *  Shephearde's  Calendar*  was  Spenser's  first 
and  only  introduction  to  Sir  Philip  Sidney.  The  common 
story  of  Sir  Philip's  ordering  five  pounds  to  be  given  to  the 
author,  who  waited  without,  and  gradually  inereasing  the 
sum  in  proportion  as  his  admiration  was  awakened,  is  treated 
with  discredit  by  all  Spenser's  later  biographers.  Sidney 
appears  to  have  warmly  patronised  the  poet,  for  Spenser 
dates  the  letters  to  Gabriel  Harvev  from  Leicester  House, 
Sir  Philip's  ordinary  residence,  and  many  expressions  in- 
dicative of  warm  attachment  on  the  part  of  Spenser  and 
friendship  on  that  of  Sidney,  are  contained  in  them.  It  is 
remarkable  that  some  of  Spenser's  contemporaries  seem  to 
have  believed,  and  the  belief  seems  to  have  been  general, 
that  Sir  Philip  Sidney  himself  was  the  author  of  the  '  Shep- 
hearde's  Calendar.'  The  subject  is  brielly  discussed  in  Mr. 
J.  P.  Collier's  *  Poetical  Decameron,'  to  which  the  reader  is 
referred.  The  fact  of  the  work  being  published  anony- 
mously, no  doubt  greatly  aided  the  general  belief  in  this 
report. 

In  1580  the '  Foure  Epistles'  which  passed  between  Spenser 
and  Gabriel  Harvey  appeared.  The  subjects  of  these  letters 
were  an  earthquake  which  happened  at  that  time  in  London, 
and  satirical  poetry.  S}  enser  is  uddressed  under  the  name 
of  *  Immcrito.'  Nash,  in  his  *  Have  with  you  to  Saffron 
Walden,*  1596,  speaks  of  these  letters  as  'ragged  rem- 
nants.* This  and  other  satirical  cuts  produced  a  tract  from 
Harvey  in  the  ensuing  year,  called  *The  Trimming  of 
Thomas  Nash  ;'  but  Spenser's  fame  being  by  this  time  well 
established,  Nash's  satire  may  be  considered  as  confining 
itself  to  Harvey's  share  in  the  letters. 

In  the  latter  part  of  the  year  1580.  Spenser  was  sent  to 
Ireland  as  secretary  to  Lord  Grey  of  Wilton,  by  the  earl  of 
Leicester,  Sir  Philip  Sidney's  uncle.  His  services  in  that 
capacity  procured  him,  in  1586,  a  grant  from  the  crown  of 
3028  acres  of  land  forfeited  bv  the  earl  of  Desmond.  Kil- 
col  man,  in  the  county  of  Cork,  was  the  name  of  this  estate. 

In  the  same  year  (1586)  he  lost  his  kind  friend  and  patron 
Sir  Philip  Sidney,  a  mournful  event  which  produced  'As* 
trophel,'  ft  pastoral  elegy  on  Sir  Philip.  This  work  was  not 
published  until  the  year  1595. 

During  his  residence  at  Kilcolman,  the  *  Faerie  Queen' 
was  most  probably  begun.  In  1 590  the  first  three  books  ap- 
peared. In  1591  *  Colin  Clout's  come  home  a^ain,'  was 
published.  This  poem  is  dedicated  to  Sir  Walter  Raleigh, 
who  appears  to  have  become,  afier  Sir  Th  lip  Sidney's  death, 
Spenser's  principal  friend  and  patron,  and  who  is  generally 
believed  to  have  introduced  him  to  Queen  Elizabeth.  The 
well- known  story  of  the  queen  rebuking  Lord  fiurleigh  for 
his  parsimony,  and  desiring  that  Spenser  should  have 
*  reason  for  his  rhyme/  has  often  been  contradicted,  and  as 
often  asserted.  Mr.  Collier,  in  bis  *  Annals  of  the  Stage,' 
gives  the  following  curious  extract  from  Henslowe's  '  Diary' 
in  corroboration  of  it :— *May  4,  1602.  When  her  majestie 
had  given  order  that  Mr.  Spenser  should  have  a  reward  for 
his  ])oems,  but  Spenser  could  have  nothing,  be  presented 
her  with  these  verses: — 

*  It  pIrMed  your  graeo  upon  a  tyme 
'i'o  grauDt  me  reoMo  for  mv  ryme, 
but  trnra  tliut  tyme  until  tnis  season, 
1  heard  of  uvilher  ryma  nor  rewoo.* 

Whether  tlicse  lines  produced  any  effect  is  uncertain, 
but  Mr.  Malone  discovered,  among  the  records  deposited 
In  the  Rolls  chapel,  a  grant  of  fifty  pounds  per  annum 
from  the  queen  to  Spenser.  It  is  not  easy  to  reconcile  i.is 
possession  of  this  annuity  with  Ben  J  onsen's  account  of  his 
death. 

In  1591  wjere  also  published  a  collection  of  minor  poems, 
entitled  'Complaints,'  and  the  second  part  of  the  '  Faerie 
Queen.*  The  *  Complaints'  comprise  'Mother  Hubbard's 
Tale,*  'Tears  of  the  Muses,'  'Virgil's  Gnat,'  'Petrarch's 
Visions,' 'Bellaye's  Visions,'  and  the  printer  of  the  edition 
of  1679  says  that  various  other  minor  poems  are 'either 
wholly  lost  or  unkindly  concealed  from  the  publique  by 
private  hands,'  an  assertion  of  still  earlier  date.  The  title- 
page  of  the  Second  Part  of  the  '  Fuerie  Queen"  mentions 
that  the  work  would  be  in  twelve  books.  Tne  six  books 
which  were  wanting  to  complete  the  work  are  slated  to 
have  been  lost  in  their  pas>age  from  Ireland  by  the  care- 
lessness of  Spenser's  servant ;  but  Fen  ton  the  poet  denies 


this.  Two  '  CantM  of  Mutability,'  whiob  were  fifst  pafajiilwl 
in  the  collection  of  1609,  appear  to  Iw  ail  that  lemtio  to  ui 
of  the  musing  six  books. 

Ill  1594  he  married,  but  who  the  lady  wu  is  nnknovn. 
He  alludes  to  the  progress  of  hit  passion  in  the  *  Amoretii.' 
but  io  obscure  is  this  portion  of  his  history,  that  it  is  uncer* 
tain  whether  this  was  a  first  or  second  marriage. 

In  1596  he  published  four  'Hymns,'  addressed  to  \h? 
countess  of  Cumberland  and  Warwick.  In  the  same  ^^r 
he  wrote  his  masterly  'View  of  Ireland,'  pubh!»hed  b\  *^rr 
James  Ware  in  1633.  Hiii '  Prothalamion,'  a  nuptnl  |i«rni. 
appeared  about  the  same  time. 

The  close  of  Spenser's  career  was  lamentable.   Tyro^d 
rebellion  broke  out  in  1598.     Spenser  had  been  noniini'-: 
sheriff  of  Cork  a  little  time  previously,  by  the  queen;  jt.i 
to  this  circumstance,  and  not  to  his  cupidity,  a  ^'^isc 
writers  have  asserted,  should  the  awful  event  detailci ' . 
Jonson  to  Drummond  of  Hawthornden  be  ascribed   Y- 
Jonson  said  that '  the  Irish  having  robbed  Spenser**  c  •  ^ 
and  burnt  his  house  and  a  little  child  new  born,  be  an  1 .  t> 
wife  escaped ;  and  after  he  died  fot  Me  nf  bread  in  K  : 
Street,  and  refused  twenty  pieces  sent  to  him  by  my  lord  : 
Essex,  adding,  "  He  was  sorrie  he  had  no  time  tosfci.. 
them."  ' 

Spenser  died  on  the  i6th  of  January,  1596-1699,  io  K '-: 
Street,  Westminster,  though  let  us  hope,  for  the  bonui.r 
his  numerous  fiiends,  not  for  lake  of  bread.  He  wasHuuv 
at  his  own  request,  near  Chaucer,  in  Westminster  Abbe  ..: 
the  charge  of  the  earl  of  Essex.  Thirty  years  after.  ;i:- 
countess  of  Dorset  erected  a  monument  to  him,  vrbicl),  lu 
1778.  was  restored  by  the  Fellows  of  Pembroke  Hall. 

Spenser  left  two  sous»  Sylvanus  and  Peregrine.  Uu;^ !  r 
the  son  of  Peregrine,  was  restored  to  the  estate  in  Uva.. 
by  Charles  II. ;  but  adhering  to  the  cause  of  James  II. 
he  was  outlawed,  and  the  estile  reverted  to  the  cro«n.  A 
William  Spenner  petitioned  the  House  of  Commons  fur  i:n 
restoration  about  the  year  1700,  pleading  his  ancestr>  r.x 
services  as  a  guide  to  the  royal  troops  in  Ireland;  and  &  *•< 
that  Hugolin  *  is  very  old  and  unmarried.'  He  obtsiir. 
the  grant  of  the  estate  through  the  interest  of  the  eail  v.' 
Halifax. 

Pope  observed  of  Spenser,  'There  is  somethins^  in  Spcr^ 
that  pleases  us  ^s  strongly  in  one's  old  oge  as  it  did  m  o;  <. 
youth.     I   read  the  "  Faerie  Queen "  when  I  vas  u.> 
twelve,  with  a  vast  deal  of  delight.'  Campbell  calls  S)'r.  >> 
'  The  Rubens  of  English  poetry.'  Sjieaking  of  the '  Kac; - 
Queen,'  a  writer  in  ihe  '  Retrospective  Review,'  vol.  u.. : 
143,  remarks,  'The  wonderful  fertility  of  inveolion,  it- 
rich  ness  of  imagination,  the  poetical   prodigality  of  tj- 
"  Faerie  Queen"  has  our  unfeigned  admiration.    Tbe  iii* 
sign,  it  is  true,  might  have  been  more  judiciously  fncf^ 
and  the  interest  of  the  reader  more  deeply  excited  K 
nothing  can  surpass  the  correctnesa  of  description,  vbtiiicr 
real  or  allegorical.'    This  judgment  appears  to  beronec. 
With  all  its  beauties,  a  continuoua  perusal  of  the  poem  a 
wearisome  to  many  readers. 

Of  Spenser's  minor  poems  it  is  unnecessary  to  say  nn'^n 
'  The  Retrospect  ive  Review '  unequivocally  ooodemn*  iI^t. 
The  '  View  of  Ireland'  will  well  repay  perusal  ThesM.c 
is  bold,  and  the  handling  of  the  subject  very  masterly.  1- 
'Dapbnoida,'  usually  printed  wiib  the  *  Astropbel' ^  » 
poem  of  much  merit.  Sir  Philip  Sidney,  in  his '  Dsfeoc^ . : 
Poesie,*  says  he  finds  much  good  poetry  in  Spenser's  vur^^ 
but  can  hardly  allow  the  use  of  tbe  antiquated  hnc^'-  -^ 
Warion's  learned  dissertation  on  the  model  of  ibe  '  K^t  ^' 
Queen.'  and  the  reasons  for  the  adoption  of  au  iuiiq^>>(' ' 
style,  are  well  known. 

There  are  a  vast  number  of  editions  of  Spenser*  v-^^' 
Lowndes,  in  his  *  Manual,'  enumerates  thirty-two (l.tlt  i>  > 
editions  of  his  works,  and  thirteen  publieationft  ri'.>i'^' 
thereto.    The  first  collection  was  that  of—- 
1609,  folio. 

1679,  folio;  successive  editions,  edited 
1715,  by  Hughes; 

1751,  with  Life  and  notes,  by  Dr.  Bircb; 
1758.  by  Church; 
by  Upton ; 

1805,  by  Todd,  with  notes  and  life; 

1806.  byDr.  Aikin; 

1825,  with  Essay  on  Life,  by  6.  Robinson,  £»q>; 
Warion's  'Observations,'  1764;  Jorlin's'ObservUKBi 
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Notices  by  contemporaries  occur  in  the  '  Skialethcia/ 
1598,  a  satirical  poem,  in  the  very  rore  *  Eclogue  upon  the 
Death  of  iho  Right  Honourable  Su*  Francis  Wulsinghara,' 
bv  Watson.  1 J9J;  in  a  *  Discourse  of  English  Poesie,"  by 
V/obbe,  15S6;  an  Eclog,*  addressed  to  him  byLodyc,  1595; 
Notices,  by  Camden,  in  his  *  Annals,'  and  by  Sir  James 
Ware,  in  1633;  and  ho  is  eulo^^ised  by  almost  every  poet  of 
the  Elizabethan  isra. 

(Dr.  Birch's  Life;  Theatrum  Poetarum ;  Biographia 
Poetica;  Colliers  Decameron  ;  and  Annals  of  the  Siaire. 
Bio^raphia  Britannica ;  Rilson'a  List  of  Poets  ;  Lowndes's 
Biblws^rapher's  Manual.) 

SPERANSKI,  MICHAEL,  was  born  in  1771.  in  the 
jrovernraent  of  Vladimir.     His  father,  a  clergyman  of  in- 
lluence,  designed  him  for  the  church,  and  sent  him  to  the 
ecclesiastical  academy  of  St.  Petersburg,  after  a  course  of 
preliminary  studies  in  the  seminary  attached  to  the  con- 
vent of  Rorhd)  fistvenski.     Young  Speranski  however  felt 
no  inclination  for  theology,  and  devoted  most  of  his  time  to 
the  study  of  mathematics,  in  which  he   made   such   pro- 
ficiency that  at  the  age  of  twenty-one  he  was  appointed  to 
ilie  professorship  of  mathematical   and   physical  sciences 
attached  to  the  academy.     He  retained  this  professorship 
until  1797,  when,  owing  to  ill  health,  he  left  his  situation, 
i'tlirod  to  a  village  in  the  neighbourhood  of  St.  Petersburg, 
and  turned  his  attention  to  political  science.     During  this 
]KTiod  he  formed   the  acquaintance   of  Count  Kotchubey, 
who.  upon  the  accession  of  Alexander,  obtained  for  him  the 
otlice  of  secretary  to  the  Imperial  council.     In  1802  Spe- 
ranski proi^eeded  to  organise  the  ministry  of  the  interior 
inider  the  drrection  of  his  patron.     His  plans  were  not  com- 
pleted till  1800,  but  were  then  adopted  wUh  the  complete 
approbation  of  the  empc/or  and  his  advisers.    It  was  further 
determined  that  all  the  departments  of  government  should 
be  organised  on  the  principle  laid  down  by  iheyounj?  states- 
man, who  had  so  completely  gained  the  confidence  of  the 
l^overnment,  that  in  1808  he  was  named  assistant-minister 
of  justice  and  governor  of  Finnland.     The  latter  situation 
roniprised  the  cliancellorship  of  the  university  of  Abo;  but 
before  he  proceeded  to  execute  his  intended  improvements 
in    the  system  of  national   education,  he  rcorjianised   the 
egislative  commission,  which  had   resumed  its  labours  in 
ls04.     [Russia,  p.  265.]     In  the  same  year  his  plans  for 
reforming  the  public  schools  were  taken  into  consideration, 
and  by  his  advice  all  the  funds  for  public  instruction  re- 
ceived large  additions.  In  the  following  year  he  had  already 
ol'tained  power  enough  to  propose  a  new  system  of  finance, 
an  improved  organization  of  the  council  of  the  empire,  and 
a  dimmution  of  the  power  of  the  senate.     All  these  mea- 
sures wero  carried   into  execution,  and   Speranski,  having 
thus  brought  all  the  chief  branches  of  administration  into 
the  hands  of  the  Imperial  council,  found    himself  in  the 
capacity  of  its  secretary,  at  the  head  of  the  affairs  of  the 
einpirt*. 

In  the  space  of  two  years  the  whole  system  of  government 
was  changed  ;  a  new  penal  code  was  introduced;  the  law 
for  the  protection  of  commerce  greatly  improved;  much  of 
the  paper  money  in  circulation  was  replaced  by  a  now  coin- 
ajt^e  ;  and  the  whole  method  of  taxation  was  remodelled. 
Speranski  enjoyed  in  the  highest  degree  the  confidence  of 
the  emperor,  who  approved  of  all  the  changes  proposed  by 
him.  and  seems  to  have  left  everything  in  bis  hands.  In 
ISoO  Speranski  had  become  a  member  of  the  priry  council. 
The  period  between  1808  and  1812  was  that  of  Spcranskis 
jrreatest  prospeiity,  and  it  is  to  these  years  of  his  almost  un- 
limited power  that  some  of  the  best  institutions  in  Russia  owe 
then'  ori.'in.  The  nobility,  who  had  lost  many  of  their  privi- 
leges under  his  reforming  administration,  insisted  on  his  dis- 
missal m  1812.  The  approaching  invasion  of  Napoleon 
intimidated  the  emperor,  who  was  in  want  of  money,  and 
felt  that  unanimity  was  indispensable  in  so  critical  a  mo- 
ment. 

In  the  middle  of  March,  1812,  Speranski  was  carried  off 
to  Xischnei  Novgorod  with  the  utmost  precipitation,  under 
the  pretext  that  his  life  was  in  dauirer  from  the  French. 
Six  months  after  he  was  exiled  to  Perm,  where,  suffering 
IVorn  want  and  vexations  of  all  kinds,  ho  was  ubliu'ed  to 
apply  to  the  government  for  a  small  pension,  which  was 
•.'•anted,  and  enabled  him  to  live  in  retirement.  Two  years 
atit^rwardi.  a  country-seat  in  the  neighbourhood  of  St.  Pe- 
tersburg wan  restored  to  him;  and  he  also  obtnincd  permis- 
Mon  to  live  there-     In  1817  he  was  unexpectedly  appointed 


to  the  government  of  Pensa;  and  Isvo  years  afterwards  to 
that  of  Siberia.  He  devoted  the  first  two  years  of  his  ad- 
ministration to  a  journey  through  the  provinces  which  were 
entrusted  to  him,  and  he  was  thus  led  to  project  a  new 
system  of  administration  for  Asiatic  Russia.  In  1821  he 
delivered  his  plan  into  the  bands  of  the  emperor  Alexander, 
who  received  him  with  the  greatest  distinction,  and  restored 
him  to  his  seat  in  the  Imperial  council  of  which  his  exile 
had  deprivetl  him.  In  1825  the  emperor  Nicholas  nomi- 
nated him  to  the  presidency  of  his  chancery,  and  it  was 
under  his  able  direction  that  the  celebrated  •  Svod  Zak6- 
now  '  (or  Corpus  Juris),  which  contains  the  laws  and  ordi- 
nances from  1694  to  1833,  was  completed.  About  this  time 
he  published  his  work,  'Precis  des  Notions  Historiques  sur 
hi  R«'formation  du  Corps  des  Lois  Russes/  &c.  (Petersb., 
1833). 

Speranski  died  in  1840,  at  the  age  of  sixty -nine  years. 
His  manners  were  pleasing,  and  his  aspect  indicated  genius 
and  commanding  power. 

SPE'RGULA,  from  spar  go,  *  to  scatter,*  the  name  of  a 
genus  of  plants  belonging  to  the  natural  order  Caryophyl- 
lea).  It  is  possessed  of  a  5-parted  calyx*,  5  undivided'  petals 
3  or  10  stamens,  5  styles,  8-celled,  5-valved,  many-seeded 
capsule.  This  genus  is  found  in  fields  and  cultivated 
ground,  especially  on  sandy  sods,  all  over  the  world.  It  is 
divided  into  two  sections,  one  of  which  possesses  stipules; 
the  other  is  without  these  organs.  On  this  ground  many 
writers  have  constituted  new  genera.  Cambessedes  placed 
the  stipulate  species  in  his  genus  Sperguiaria,  whilst  Reich- 
enbach  has  placed  the  ex-slipulale  species  in  a  genus  by 
themselves,  under  the  name  of  Spergella,  But  the  old 
name  with  the  two  sections  is  most  generally  adopted. 
Spergula  arvensis,  the  corn-spurrey,  or  yarr,  has  its 
leaves  in  whorls,  with  minute  membranaceous  stipules  at 
their  base,  the  stalk  of  the  fruit  rellexed,  and  the  seeds 
hispid,  with  a  narrow  border.  It  is  a  native  of  Europe,  in 
gardens  and  fields,  and  in  North  America  on  the  banks  of 
the  Columbia,  and  is  common  in  Great  Britain.  Though  not 
cultivated  in  England,  this  plant  is  of  some  importance  on 
the  Continent,  and  in  the  NelherJa'nds  and  Germany  is 
sown  as  fodder  for  animals.  It  is  said  to  be  well  adapted 
for  poor  soils  in  which  scarcely  any  thing  else  will  grow.  It 
may  be  sown  and  reaped  in  ei'^ht  weeks,  either  in  autumn 
or  spring,  and  may  be  used  as  fodder  either  fresh  or  as  hay. 
Cows  and  sheep  are  fond  of  it,  and  the  milk  of  the  former 
is  said  by  Von  Thaer  to  be  enriched  by  it,  and  the  mutton 
of  the  latter  preferable  to  that  of  which  sheep  are  fed  on 
turnips.  Hens  also  eat  spurrey,  and  they  are  said  to  lay  a 
greater  number  of  eggs  in  consequence. 

Three  other  species,  the  S.  nodosa^  knotted  spuiTey, 
S.  saginoidesy  pearl-wort  spurrey,  and  5.  subulata.  awl- 
shaped  spurrey,  are  also  natives  of  Great  Britain,  but  are 
neiiher  ornamental  nor  useful. 

SPERiVlACETl,  or  CETA'CEUM,  a  fatty  material, 
obtained  from  the  Phy  cter  raacrocephalus,  a  species  of 
whale,  generally  mei  wiih  in  the  South  Seas,  but  occasion- 
ally also  on  the  coast  oV  Greenland.  This  animal,  called 
the  cachalot,  or  white  whale,  is  of  immense  size,  frequently 
sixty  or  more  feet  in  length,  of  which  the  head  constitutes 
one-third.  This  part  is  the  chief  reservoir  of  the  sperma- 
ceti, which  however  is  found  in  several  other  parts  of  the 
body,  mixed  with  the  sperm  oil.  It  is  mostly  lodged  in 
two  large  cavities  of  the  upper  jaw.  one  above  and  the 
other  below,  divided  from  each  other  by  the  nostrils.  These 
cavities  are  subdivided  into  numerous  cells,  of  unequal 
size,  by  ligamentous  or  tendinous  partitions;  these  parti- 
tions are  of  the  same  nature  as'  those  which  separate  the 
fat  in  other  animals  [Adipose  Substance],  but  owing  to 
the  great  size  of  the  creature,  of  a  larger  and  stronger  kind. 
The  purest  spermaceti  is  contained  in  the  largest  and  least 
ligamentous  cells.  The  object  of  the  great  accumulation  of 
spermaceti  in  the  head  is  supposed  to  be  to  float  that  enor- 
mous mass.  The  part  in  which  it  is  lodged  is  quite  distinct 
from  the  cranium,  containing  the  brain,  which  spermaceti 
was  at  one  lime  supposed  to  be. 

During  the  life  of  tho  animal  the  spermaceti  is  in  'a 
fluid  state  ;  and  on  the  head  being  opened,  has  the  appear- 
ance of  an  oily,  clear,  white  liquid.  On  exposure  to  the  air 
the  spermaceti  concretes  and  deposits  from  the  oil.  They 
are  then  separated,  and  put  into  diflferent  barrels.  The 
head  of  a  whale  sixty-four  feet  in  length  hfis  been  found  to 
yield  twenty-four  barrels  of  spermaceti,  and  from  seventy  to 
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o.^e  hundred  barrels  of  oil.  When  brought  to  England,  the 
spermaceti  has  not  a  white  sinning  sility  appearance,  but 
a  yellowish  colour,  owing  to  tho  presence  of  some  oil.  To 
separate  this  it  is  filtered  in  bags,  and  the  solid  part,  which 
remains,  is  tben  *  submitted  to  pressure  in  hair  bags, 
placed  in  a  hydraulic  press.  It  is  then  melted  in  water, 
and  the  impurities  skimmed  off.  It  is  then  remelted  in  a 
weak  solution  of  potass.  It  is  then  fused  in  a  tub  by  the 
agency  of  &team»  ladled  into  tin  pans,  and  slowly  allowed  to 
concrete  into  large,  white,  translurcnt,  crystalline  masses.' 
(Pereira.)  Even  after  all  tliese  processes  it  still  retains  a 
portion  of  oil,  which  can  only  be  removed  by  boiling  in 
alcohol,  from  which,  on  cooling,  it  is  deposited  in  perfectly 
pure  lamellated  crystals.  It  is  then  called  ceiine.  It  is 
also  soluble  in  aether,  and  volatile  and  fixed  oils.  It  has  a 
a  white,  pearly,  or  silky  appearance,  considerable  tenacity, 
but  may  be  broken  into  mica-like  scales,  with  a  smooth  or 
fatty  feel,  slight  fibh-like  odour,  and  mild  mawkish  tasle. 
Its  specific  gravity  is  943;  it  melts  at  U2^  and  when  a 
lighted  body  is  applied  to  it,  it  burns  with  a  clear  llQme. 

Sulphuric  is  the  only  acid  which  dissolves  it.  It  is  only 
partially  dissolved  by  tbo  fixed  alkalis,  and  is  with  diffi- 
culty saponifiable.  Hot  caustic  ammonia  forms  with  it  an 
emulsion,  which  is  not  decomposed  on  cooling. 

Long  exposure  to  the  air  renders  it  rancid ;  it  may  be 
again  purified  by  washing  in  a  warm  ley  of  potass.  It  should 
be  protected  from  air  and  light. 

A  hundred  parts  of  spermaceti  consist  of  sixty  parts  of 
margaric  an(}  oleic  acids,  forty  parts  of  eihal,  and  0*9  parts 
of  a  yellow  extractiform  substance.  The  ultimate  composi- 
tion of  cetine  seems  to  be— carbon,  81;  hydrogen,  12; 
oxygen,  5. 

Spermaceti  possesses  the  properties  common  to  fatty  mat- 
ters. It  is  bland  and  demulcent,  with  considerable  nutritive 
qualities,  when  taken  internally.  It  was  formerly  much  used 
in  colds  and  coughs,  united  with  mucilage  or  syrup,  to  shield 
the  throat  from  the  irritation  of  the  air,  also  in  dysentery. 
Triturated  with  sugar-candy,  and  having  warm  milk  added 
to  it,  it  is  a  mild  nutrient  article*  fit  fur  children  or  old 
persons.  It  is  however  now  chiefly  employed  externally  as 
an  ingredient  in  ointments  and  cerates.  It  is  also  largely 
used  to  form  candles. 

SPERM ACOSE  ((jirlpfux,  a  seed),  a  genus  of  plants 
of  the  natural  family  of  Rubiacese,  so  named  from  the 
seeds  being  terminated  by  two  remarkable  points.  The 
genus  is  characterised  by  having  the  calyx  2-4-dentate 
Uorol  4-lobed.  Stigma  bifid  or  entire.  Capsule  2-celled, 
crowned  with  the  limb  of  the  calyx,  which  is  sometimes  oh- 
literated.  Seeds  oval,  oblong»  marked  in  the  inner  side 
with  a  longitudinal  furrow.  The  species  are  very  common 
and  abundant  in  tropical  parts  of  the  world ;  have  usually 
quadrangular  stems  and  branches,  with  small  white  or  blue 
llowers.  Some  of  the  species,  as  S.  Poaya  SiX\d/errugwea^ 
are  useful,  like  other  plants  of  the  same  family,  in  having 
roots  which  form  substitutes  for  Ipecacuanha. 

SPERMADICTYON,  a  genus  of  the  natural  family  of 
Rubiaceae,  named  from  cvipfia,  seed,  and  SUrvov,  a  net, 
from  the  manner  in  which  the  seeds  cover  the  placenta. 
The  genus  is  characterised  by  having  the  calyx  tube  ovate, 
5-partile>  persistent;  coral  densely  pubescent ;  tube  long, 
straight,  6-lobed.  Stamens  5,  included  within  the  corol- 
tube.  Stigma  5-cleft;  capsule  crowned  by  the  calyx,  con- 
tains 5  nuts.  The  species  form  shrubs  with  white  and 
light  blue  very  fragrant  flowers,  with  leaves  lance-shaped, 
shortly  petioled ;  stipules  short.  They  are  natives  of  India, 
especially  near  mountains.  iS.  suaveoUnSt  the  Hamiltonia 
of  Roxburgh,  ascends  the  Himalayas  to  elevations  of  30 UO 
feet,  and  has  been  cultivated  in  this  country  as  a  stove- 
plunt. 

SPERMESTES,  Mr.  Swaiuson*sname  for  a  subgenus  of 
FaiNc;n.Lin,«. 

SPEUMOK'DIA,  the  name  given  bv  Fries  to  a  certain 
^.Ueied  furm  uf  the  seeds  of  rye  and  other  grasses,  and  to 
whwii  the  name  ergot  and  spurred  grain  has  been  com- 
monly applied.  The  bodies  to  which  this  name  is  given  are 
^lid  elongated  masses,  growing  from  the  inside  of  the 
ovary  ot^  grasses,  rootless,  of  a  firm  mealy  substance,  with  a 
cunciete  ^cu!y  or  powdery  crust.  Fries  says  they  have  no 
proper  fruciiUcatiou;  bui  other  authors  state  that  the  in- 
tenur  is  composed  of  flocci  and  sporules  firmly  compacted 
inioasohd  homogeneous  mass.  The  pieci>e  nuiuie  of  thes 
i^ruius,  both  on  account  of  their  peculiar  medicinal  efiects 


and  their  poisonous  quality  when  taken  as  fuod.  Ine  ei* 
cited  much  attention  amongst  botanical  obsenets.  Vul'idf 
now  supposed  the  ergot  to  be  merely  a  diseased  state  uf  ;t-« 
giain,  and  stated  that  he  could  produce  it  at  plcaburc  b) 
excessive  watering.  General  Field  made  tsome  ob>ct\  ju  •{» 
whioh  led  him  to  suppose  that  it  originated  from  tie  )  unr. 
tuie  uf  insects.  De  Candolle  and  others  more  reccutl)  de- 
termined that  the  ergot  was  a  distinct  parasitic  pkut,  ('.i^e- 
loping  itself  from  the  ovary  of  erasaes,  and  referred  it  tu  the 
genus  Sclerotiunu  Fijies,  in  his  *  Sy>tcma  Mucojojjkuiu.' 
considered  the  ergot  to  be  a  diseased  state  of  the  ^rjji. ;.  { 
placed  it  in  the  doubtful  genus  Spermoedia.  More  \<<  •  t,  , 
this  production  has  been  carefully  investigated  b)  M..  Kl. 
wiu  Quekett,  who  communicated  the  results  of  his  uIh...« 
tions  to  the  Linncean  Society  in  November,  lb38.  It  » 
his  examinations,  it  appears  that  the  gieat  tua^s  d  \x 
ergot  consists  of  the  albuminous  matter  of  the  i^iaiii  in « 
diseased  state.  The  interior  of  these  grains  hod  U\u  ('  • 
scribed  as  being  filled  by  tlocci  and  sporules  compsKtci 
together;  but  on  examination  with  the  microscope,  iifci  iK 
outside  was  scraped  off,  the  interior  was  found  to  le  c;.;u- 
posed  of  irregular  cells  filled  with  globules  of  a  fatty  o.l. 
The  cause  of  this  changed  state  of  the  internal  parts  of  ihj 
grain  was  found  on  the  outside  of  the  e^gotized  grain,  vlarv 
a  number  of  very  small  oval  or  elliptical  bodie#  were  found, 
about  ) -6000th  of  an  inch  in  diameter,  and  cont^miLi; 
within  them  a  number  of  smaller  gi^nules.  These  wit; 
found  to  be  the  sporidia  and  sporules  of  a  fungoid  phot, 
whicht  attached  to  filaments,  developed  themselves  early  m 
the  growth  of  the  grain,  and  produced  its  diseased  btatc. 
Mr.  Quekett  has  since  succeeded  in  obtaining  ergotized  r}« 
by  applying  to  healthy  nlants  of  r)e  water  containing  tht 
sporules  of  this  fungius  diffused  throueh  it;  thus  aObrd.i.^ 
additional  proof  that  nlants  become  diseased  by  imbil.  ,^' 
the  beeds  or  sporules  of  other  plants  from  the  u>\\  in  vd.ii 
they  grow.  For  the  plant  as  above  described,  Mr.  Que>.  :; 
proposes  the  name  Ergotcrtia  aborians.  It  belou^s  tu  «a 
tribe  Mucedines  and  suborder  Concomvcetes  of  the  ur  !tr 
Fuugace©  of  Fries,  thus  occupying  a  diC*erent  poj»itJuu  i 
the  Sclerotivm  Clarus  of  De  CandoUe  or  the  Spermfx  . 
Clavus  of  Fries.  For  the  medical  properties,  S;c,  h 
Ergot. 

SPERMOTH  AGA,  Mr.  Swainson's  name  for  a  subgvi.u» 
of  Fringillid«. 


SPERMO'PHILA,  Mr.  Swainson's  name  for  asub;rc 
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of  Fringillid.b. 

SPERMOSPl'ZA,  Mr,  G.  R.  Grny*s  name  fora  gcii.» 
of  FniNGiLLiDiS,  belonging  to  the  subfamily  Coccolhrau*- 
iincr,  according  to  his  arrangement. 

SPESSART.    [Germany.] 

SPEUSIPPUS,  the  son  of  a  sister  of  the  philosor^-- 
Plato,  was  born  in  Attica,  in  thy  demus  of  Myrrbmu'*.  He 
was  a  disciple  of  his  unde  Plato,  whose  general  princiias 
he  adopted  in  his  philosophy;  but  he  differed  from  L.i 
master,  as  he  mixed  up  empiricism  with  the  ideahiu  ^f 
Plato,  and  consequently  attributed  more  importance  l^  tU 
senses,  and  also  combined  with  his  system  several  P}tba- 
gorian  nrinciples.  In  some  of  his  works,  which  are  mi-o* 
tioned  oy  Diogenes  Laeriius  and  Athenoeus,  he  wrote  ab>-u: 
plants,  animals,  and  natural  objects,  into  which  he  ioouiau 
more  deeply  than  Plato.  (Sext.  Empir.,  adv.  Maik,  vij. 
145.)  But  on  the  whole  he  must  be  regarded  as  the  ivu- 
tinuator  of  the  Platonic  philosophy,  and  as  tlie  fouiidtr  ai  i 
the  head  of  the  old  Academic  school  of  philosophy,  ia  »»;»•'» 
light  he  was  always  considered  by  the  antients  ibeio>«!i^t>. 
Among  his  disciples  several  females  are  mentioned,  ^omt* 
antient  writers  blame  him  for  having  taken  money  for.  ti.* 
instruction,  and  for  having  indulged  in  sensual  pla&urtf 
more  than  was  becoming  to  a  phibsopher.  A  loDg  li»t  of 
his  works,  of  which  only  few  fragments  are  preserved,  w 
given  by  Diogenes  Laertius  (iv.  1). 

(Brandis,  De  Fsrditis  Aristot,  Libris,  de  Jdeis  et  B'>n\i,^ 
46,  S;c. ;  Ritter  and  Preller,  Historia  PhUosufJua,  ^t\  I- 
•i28,  &C.) 

SPEY.  a  river  in  Scotland,  and  one  of  tiie  largest  m 
Great  Britain,  as  it  runs  rather  more  than  96  mtlc«,  an^^ 
drains  an  area  of  1300  square  miles.  A  small  lake,  rolli;! 
Luke  Spey,  is  its  source.  This  lake  is  about  10  nnlet  souiii 
of  the  southern  extremity  of  Loch  Ness,  and  is  suriouuuKi 
by  the  summiis  of  the  Coryaranik  Mountains,  a  coiinnb..- 
tion  of  the  Monadh  Leadh  Mountains^  which  traverM  Scot- 
land, between  67*  and  67"*  Z%'  ia  &  oorth-eist  snd  louib' 
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irert  diitction.    The  torrent«   trt»ich    descend   fh)m  the 
mdjaccnt  mountams  supply  the  lake  with  water.    The  river 
issues  from  the  eastern  side  of  the  lake  and  continues  to 
Tun  in  that  direction  between  high  and  naked  mountains, 
and  in  a  \'ery  narrow  and  tininhabiied  glen,  for  about  10 
miles.    It  then  enters,  near  Garvimoi*e,  a  plain  of  moderate 
cxtea\  which  towards  the  north  gradually  rises  to  some 
moorlands,  which  extend  to  the  base  of  the  Monadh  Leadh 
Mountains;  whilst  on  tlie  soutK  the  plain,  which  gradually 
ascends,  terminates  on  the  high  ground  which  lies  between 
J..och  Loggan  and  the  Spey,  and  connects  the  Monadh 
Leadh  Mountains  with  the  mountains  of  Druronasher,  or 
tlie  north-wesieni  portion  of  the  Grampians.    The  greater 
part  of  the  plain  is  occupied  by  the  moorlands,  but  the 
lower  part  along  the  banks  contains  excellent  pasture- 
pround.    Loch  Spey  is  about  1200  ibet,  and  the  p'lain  be- 
twcen  Gurvimore  and  Lag^an  1000  feet  above  the  sealevel. 
A  few  miles  below  I^Aggan  the  river  turns  to  the  north-east, 
in  which  direction  it  continues  to  its  mouth.    It  is  joined 
from  the  south  by  the  river  Truim,  which  descends  from 
the  mountains  of  Drumnasher  in  a  northern  direction,  and 
runs  between  mountains  and  elevated  moorlands  in  a  nar- 
row and  nearly  uninhabited  valley.    This  river  may  be 
considered  as  the  southern  branch  of  the  Spey.    After  its 
confluence  with  the  Truim,  the  Spey  continues  to  flow  in  a 
fine  valley,  from  one  to  two  miles  wide,  whose  surftice  is  so 
little  above  the  bed  of  the  river,  that  the  greater  part  of  it 
i<s  subject  to  frequent  inundations,  which  circumstance,  to- 
gether with  the  severe  climate,  the  effect  of  its  elevation, 
prevents  eultivatiou,  but  renders  the  country  fit  for  pasture 
and  meadow-land.    On  the  south-east  of  this  part  of  the 
valley,  the  country  rises  with  a  moderately  gentle  slope 
towards  the  Grampians,  but  being  well  drained,  the  surface 
is  not  swampy,  and  is  chiefly  covered  with  forest- trees. 
These  are  the  forests  of  Kingussie  and  Abernethy,  from 
vwhich  great  quantities  of  timber  have  been  taken  in  recent 
times  and  floated  down  the  rixxr  to  Garmouth.    Several 
small  rivers  traverse  this  country  and  join  the  Spey  above 
Rothierourches,  but  none  of  the  valleyi  are  wide  enough  to 
be  inhabited,  with  the  exception  of  that  of  the   Fesshie, 
which  is  inhabited  to  the  distance  of  about  6  miles  from  the 
banks  of  the  Spey.    Before  the  Fesshie  joins  the  Spey,  this 
Hver  flows  through  Loch  Inch,  which  is  about  3  miles  long 
and  a  mile  wide,  and  surrounded  by  fine  meadows.    North 
of  the  valley  of  the  river  are  moorlands,  destitute  of  trees, 
and  nearly  a  waste,  which  extend  to  the  base  of  the  Monadh. 
A  little  above  Aviemore  Inn,  the  high  ground  approaches 
the  bed  of  the  river  on  both  sides,  so  as  to  have  the  appear- 
ance of  a  reni,  through  which  the  river  flows.    This  narrow 
passage  is  called  Craig  Bllachy,  and  may  be  considered  the 
termination  of  the  ttpfjer  valley  of  the  Spey. 

At  Aviemore  Inn  begins  the  central  valley  of  the  Spey, 
commonly  called  Straih  Spey,  into  which  the  valle>«  of 
three  rivers,  the  Nethy,  Avon,  and  Dulnain,  open.  The 
valle}'  of  the  Spey  is  here  nmch  wider,  being  between  three 
and  four  miles  across.  Some  parts  of  it  are  also  so  low  as 
to  be  subject  to  inundation,  but  others  are  beyond  their 
reach,  and  there  are  several  rising  grounds  in  the  level 
country  which  stand  isolated.  Several  tracts  in  this  part 
of  the  Valley  are  under  cultivation.  The  valley  of  the  Nethy 
is  separated  from  that  of  the  Spey  by  woodlands.  The 
Nethy  runs  about  12  miles.  Its  upper  course  lies  in  a  nar- 
row glen  between  high  mountains  connected  with  the  Cairn 
Gorum  mountain-knot,  and  is  uninhabited,  but  about  the 
middle  of  its  course  the  valley  grows  wider,  and  contains 
good  pasture-grounds. 

The  Avon  rises  in  Loch  Avon  [Avoir,  vol.  iii^  p.  117; 
Ben,  vol.  iv.,  p.  209],  and  the  up^r  p«rt  of  its  valley  is 
too  elevated  fm*  enltivation.  The  banks  begin  to  be  inha- 
bited after  it  buM  terminated  more  than  half  its  course ;  and 
though  the  valley  by  degrees  widens  to  one  mQe  and  a  half, 
it  is  intersected  by  numerous  hills,  and  contains  only  narrow 
Hats.  On  both  ihdes  of  this  vall^'  high  mountains  continue 
nearly  to  the  confluence  of  the  Avon  with  the  Spey.  The 
Dulnain  joins  t^  Spey  from  the  west,  and  the  valley  is 
separated  from  that  of  the  principal  river  only  by  elevated 
moorlands,  except  towards  the  aouroe  of  tlie  river,  where 
there  Is  an  Ml^t  of  the  Monadk  Leadh  Mountains  between 
tliem.  The  first  third  part  of  its  course  is  in  a  deep,  narrow, 
and  uninhabited  glen ;  but  about  two  miles  above  the  eburch 
of  Duthel,  it  expands  into  a  plain  of  moderate  extent,  which 
rises  with  a  gentle  aKonl  to  the  wmth  and  Dorth  towards 


the  higher  ground  which  continnes  to  the  mouth  of  the 
river.  The  elevation  of  the  valley  renders  the  crops  uncer- 
tain, and  the  rearing  of  cattle  and  sheep  is  prefeired  to 
agriculture.  This  central  valley  of  the  Spey  terminates 
near  Knokando,  whert^  the  river  begins  to  run  eastward,  as 
south  of  that  place  the  hills  with  which  the  Monadh  Leadh 
Mountains  terminate  approach  to  a  shoit  distance  from  the 
bed  of  the  river  on  the  north. 

In  its  Lower  valley  the  Spey  runs  oast  between  Kno- 
kando and  Abelour.  and  aAerwavf^s  north.  Its  course  here 
acquires  rapidity,  which  entitles  it  to  the  epithet  of  the 
swiftest  river  in  Great  Britain.  Above  the  church  at  Abe- 
lour  it  forms  a  waterfall  30  fi  kt  high ;  and  the  descent  of 
the  waters  from  the  Boat  of  Bog  to  the  sea,  a  distance  of 
only  three  miles,  is  60  feet.  It  is  evident  that  the  rivet* 
here  descends  with  rapidity  from  the  elevated  tible-land 
on  which  its  upper  course  lies.  Along  the  eastern  banks  of 
this  part  of  its  course  there  is  a  high  country,  which  rises 
into  hills,  mountain-summits,  and  flat  moors,  and  approaohes 
60  near  to  the  river,  that  in  some  places  the  level  tracts  are 
not  a  quarter  of  a  mile  in  width.  This  elevated  tract  is  in- 
tersected by  tlie  valley  of  the  Livet,  which  opens  into  that 
of  the  Spey  below  AbeloUr.  It  is  about  12  miles  long, 
and  not  wide,  but  rather  fertile,  and  contains  excellent  pas- 
ture. On  the  west  of  the  Spey  there  are  no  mountains. 
The  country  is  considerably  elevated  above  the  river;  but 
it  extends  in  wide  moors,  with  a  nearly  level  surface,  which 
however  rise  towards  the  north-west,  where  they  are  inter- 
spersed with  low  sandy  hills  about  the  river  Lossie.  Be- 
tween the  moors  there  are  some  depressions,  which  run 
westward  in  the  forms  of  valleys,  and  these  are  the  only 
tracts  which  are  inhabited  and  cultivated.  One  of  these 
depressions,  called  the  Plain  of  Rothes,  extends  between 
ranges  of  hills  to  the  river  Lossie ;  and  it  is  conjectured  that 
at  some  remote  period  the  Spey  took  its  course  through  this 
flat,  and  that  the  Lossie  constituted  its  lower  course.  Near 
the  mouth  of  the  river  the  fiat  country  extends  for  niue 
miles  from  south  to  north,  and  still  more  from  east  to 
west. 

The  Spey  is  not  navigated,  but  great  floats  of  timber  are 
sent  down  from  the  forests  of  Kingussie  and  Abernethy  to 
Garmouth.  In  order  to  prevent  the  timber  from  bein^ 
shivered  in  passin((  the  numerous  rapids  and  cataracts  in 
the  lower  course  of  the  river,  several  canals  have  been  cut 
along  the  banks.  The  Spey  is  the  most  irregular  river  in 
Great  Britain :  its  variations  as  to  quantity  of  water  are  ex- 
tremely sudden. 

(Sinclair's  Statistical  Account  qf  Scotland;  Sir  T.  Dick 
Lauder,  On  the  Great  Floods,  <^. ;  and  MacCulloch's  High- 
landg  and  Western  Islands,) 

SPEYER,  or  SPIRE,  is  an  antient  city  in  the  kingdom 
of  Bavaria,  situated  in  49**  20' N.  lat.  and  in  9°  3d' E.  long. 
It  stands  on  the  Speyerbach,  where  it  falls  into  the  Rhine, 
in  a  pleasant  and  fertile  country.  It  is  surrounded  with 
walls  and  ditches,  and  has  five  gates.  The  population  is 
probably  under  10,000;  though  Horschelmann,  in  1834, 
makes  it  above  17,000;  but  Cannabich,  in  1836,  says  8000; 
the ' Conversations  Lexicon,*  in  1836,  8000 ;  and  the  'Wei- 
mar Almanack*  for  1840,  in  a  list  of  towns  of  more  than 
10,000  inhabitants,  does  not  intslude  Speyer.  The  majority 
of  the  inhabitants  are  Protestants ;  yet  of  the  churches  it  is 
stated  that  15  are  Roman  Catholic  and  only  two  Lutheran. 
The  most  remarkable  is  the  venerable  cathedral.  The  first  ca- 
thedral was  founded  by  King  Dagobert.  The  present  cathe- 
dral was  founded  by  the  emperor  Conrad  in  1030,  and  com- 
pleted by  Henry  IV.  in  1061.  It  was  very  richly  adorned, 
and  contained  the  mortal  remains  of  eight  emperors,  three 
empresses,  and  two  Imperial  princesses ;  but  their  marble 
sepulchres,  their  statues,  and  silver  coffins  were  desecrated 
and  plundered  by  tbe  French  in  1689,  and  their  bones  scat- 
tered by  order  of  Louvois.  The  sepulchres  of  Rudolph  of 
Habsburg,  Adolphus  of  Nassau;  and  Albert  I.  have  been 
restored.  The  French  also  carried  off  the  archives  of  the 
city  and  of  the  bishopric  to  Strasburg.  In  former  times  the 
diet  of  the  German  empire  was  frequently  held  at  Speyer. 
One  of  the  most  important  of  these  diets  was  that  of  1529, 
when  a  protest  made  by  the  Reformers  against  certain 
proceedings  of  the  emperors  procured  them  the  name  of 
Protestants.  The  fine  old  town-hall  is  now  the  seat  of  the 
government  of  the  circle,  and  the  former  Jesuits*  college  is 
now  used  as  barracks  for  cavalry.  The  city  has  a  jgymna- 
stam,  a  lyceum,  an  hospital,  an  orpfaaii-liouM»  and  a  botanic 
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garden.  In  the  old  town-hall  there  is  a  pretty  considerable 
rullection  of  Roman  and  antient  German  antiquities  found 
in  the  neiuhbouring  country.  There  is  no  roanuructuro  of 
any  importance:  the  principal  are  snufT.  su(;ar  of  lead, 
and  wax ;  there  are  likewiBe  some  vinegar-breweries,  and 
considerable  cattle  and  corn  markets.  The  inhabitants 
have  some  trade  on  the  Rhine,  and  the  transit  trade  is  very 
profitable.    (Stein  ;  Hnssel ;  Cannabioh  ;  Horschelmann.) 

SPE'ZIA,  THE  PROVINCE  OF,  called  also  *  Pio- 
vinria  di  Levante/  forms  ihe  eastern  extremity  of  the  duchy 
of  Genoa,  which  is  annexed  to  tho  crown  of  Sardinia.  It  is 
bounded  on  the  north  by  the  high  chain  of  the  Apennines, 
which  separates  it  from  the  duohy  of  Parma ;  on  the  east  by 
the  ^stricts  of  Massa  and  Lunigiana.  belonging  to  Modena 
and  Tuscany;  on  the  west  by  the  Sardinian  province  of 
Chiavari;  and  on  the  south  by  the  Mediterranean  Sea.  It 
is  a  mountainous  region,  lying  along  the  slopes  and  among 
the  offsets  of  the  Apennines,  and  between  them  and  the 
sea.  The  Magra,  a  mountain-stream,  coming  from  Pontre- 
moli,  intersects  the  eastern  part  of  the  province  from  north 
to  south,  and  is  joined  above  the  town  of  Sarzana  by  the 
Vara,  another  mountain-torrent,  which  flows  from  west  to 
east,  between  the  main  chain  of  the  Apennines  and  another 
and  much  lower  ridge  which  runs  parallel  to  it  along  the  sea- 
coast.  The  new  carriage-road  from  Genoa  to  Sarzana  runs 
on  this  latter  ridge,  and  partly  along  the  banks  of  the  Vara, 
until  it  reaches  the  Magra,  below  the  confluence  of  the  two 
rivers,  opposite  the  town  of  Sarzana.  Tho  Magra  is  there 
forded  when  the  water  is  low,  or  is  crossed  by  a  ferry  in 
time  of  flouds. 

The  finest  part  of  the  province  is  that  which  lies  round 
the  shores  of  the  deep  bay  called  Golfo  della  Spezia.  which 
is  one  of  the  finest  and  safest  bays  in  the  Mediterranean, 
about  five  miles  in  length,  and  four  in  its  greatest  breadth, 
in  which  the  largest  fleet  can  ride  at  anchor  in  perfect 
safety.  Napoleon,  aware  of  its  importance,  built  forts  at 
the  entrance  of  the  bay  and  batteries  along  the  shores ;  be 
formed  docks,  and  intended  to  make  the  bav  one  of  his 
great  naval  stations.  The  island  of  Palmaria  lies  on  the 
western  side  of  the  entrance  to  the  bay,  and  between  it  and 
the  mainland  is  a  narrow  channel,  on  which  the  small  town 
and  fort  of  Porto  Venere  are  built.  On  the  opposite  or 
eastern  side  of  the  gulf  is  the  town  of  Lerici,  with  about 
4000  inhabitants,  which  is  a  station  for  the  feluccas  and 
other  coasting  vessels  which  trade  between  Genoa  and 
Leghorn.  In  the  deepest  recess  of  the  gulf  i!»  the  neatly 
built  town  of  La  Spezia,  with  about  700U  inhabitants.  The 
town  of  Levanto,  which  is  on  the  western  coast  towards 
Genoa,  has  4000  inhabitants.    (Calendario  Sarclo.) 

The  province  of  La  Spezia  is  divided  into  three  manda- 
nenti,  or  districts,  Levanto,  La  Spezia,  and  Sarzana.  Tho 
last  district,  which  lies  along  the  banks  of  the  Magra, 
forms  part  of  .the  region  formerly  called  Lunigiana,  from  the 
antient  but  long  since  ruined  town  of  Luna,  which  was  in 
the  middle  ages  a  county  belonging  to  the  feudal  family  of 
Malaspina,  but  is  now  divided  among  the  states  of  Sardinia, 
Modena,  and  Tuscany.  [Modena,  Duchy  of]  The  site  of 
Luna  is  in  a  low  plain  now  called  La  Marinella,  on  the  lefi 
or  eastern  bank  of  the  Magra,  about  one  mile  from  its 
mouth,  and  four  miles  south  east  of  Sarzana.  Scanty  re- 
mains  of  an  amphitheatre  and  other  structures  are  seen 
above  ground,  but  the  excavations  made  of  late  years  by 
order  of  the  present  king  of  Sardinia  have  brought  to  light 
marble  pavements,  columns,  inscriptions,  statues,  bronzes, 
and  other  monuments,  which  have  been  illustrated  by  Carlo 
Promis,  a  Piedmontese,  in  his  'Memorie  della  Cilta  di 
Luni.'  The  best  part  of  these  antiquities  are  now  in  the 
museum  of  Turin.  Luna  seems  to  have  been  originally 
budt  by  the  Etruscans;  it  was  for  a  time  in  possession  of 
the  Ligurians,  and  was  afterwards  taken  by  the  Romans. 
Livy  (xxxiv.  8)  mentions  the  harbour  of  Luna  as  the  place 
where  the  consul  M.  Fortius  Cato  embarked  his  troops,  196 
1I.C.,  for  Spain,  and  two  years  later  he  relates  how  the  Li- 
gurians  made  a  sudden  irruption  into  the  country  of  Luna 
and  into  the  neighbouring  territory  of  Pisa,  devastating  the 
whole  maritime  region.  In  the  year  185  b.c.  the  consul  M. 
Sempronius,  advancing  from  Pisa  into  the  highlands  of  the 
Apuani  Ligures,  devastated  and  burnt  their  country,  and 
opened  his  way  through  their  fastnesses  and  forests  to  the 
river Macra  and  the  port  of  Luna.  (Livy,  xxxix.  32.)  After 
tlie  battle  of  Aetium,  a  colony  of  veterans  was  sent  to  Luna. 
Under  Augiutus  the  trade  of  Lua»  was  greatly  increased 


in  consequence  of  the  demand  for  marble  from  the  nei:!ij 
bouriiig  quarries,  which  was  shipped  at  that  port  for  K>in.- 
[Carrara],  and  the  trade  increased  under  the  foilov.*.; 
emperors.     Pliny  (xxxvi.  4)  speaks  of  the  white  marbit* 
Lxiivd  as  having  superseded  that  of  Pares  for  statuar).    l,. 
scriptions  in  honour  of  Trajan  and  his  wife  Plotina  iinii  h  % 
sister  Marciana,  of  Hadrian,  of  Septimius  Several  and  J-  ..j 
Domna.  and  of  Flavia  Plautilla,   wife  of  Caracalla.  r.i\.> 
been  found  among  the  ruins  of  Luna.  RutiliusNuma:!  r  . 
in  his  *  Itinerary,  speaks  in  a  highly  poetical  strain  cf  \r 
striking  appearance  of  the  marble  buildings  of  Luna  j^  •/i  a 
from  the  sea.     Luna  became  early  a  bishop  s  see.  an  J  'i.  > 
exist  several  letters  written  by  Pope  Gregory  the  Gtr.' 
its  bishop  Venantius.    The  destruction  of  Luna  was  l.r  i 
about  tho  middle  of  the  ninth  century  by  the  Sataot:^  r 
Moors,  who  landed  on  that  coast,  and  was  roroplciod  r.  \ 
early  part  of  the  eleventh  century  by  another  host  of  M   r. 
from   Sardinia,  led  by   Musait,   sovereign  of  that  i«  *  ' 
Bishops  of  Luna  however  are  mentioned  till  1204.  «lu  •  * 
consequence  of  the  desolation  of  the  place  and  tlie  i.* 
healthiness  of  the  atmosphere,  Pope  Innocent  III.  (r.  • 
ferred  the  see  of  Luna  to  the  town  of  Sarzana. 

Sarzana  is  a  considerable  town,  situated  on  the  leA  In- 1 
of  the  Magra,  with  the  castle  of  Sarzanello  built  u{x.r.  • 
eminence  near  the  town.     Sarzana  has  a  handsome  ra .  r 
dral,  an  hospital,  a  theatre,  and  about  7600  inhabiinnt^  ... 
eluding  the  territory  of  the  commutie.     It  is  the  birib  '  - 
of  Pope  Nicholas  V.,  who  was  distinguished  fur  bi>  i^* 
learning  and  of  the  arts.     About   five  miles  south  ci<  .. 
Sarzana,  the  small  stream  Parmignola  forms  the  b'< . 
between  the  Sardinian  territory  and  the  duchy  ui  M.^s. 
wiiich  belongs  to  Mudena. 

The  population  of  the  whole    province  of  La  S^r/  »  i 
about  61.000.  (Serrislori,  Statisttca  delV  Italia.'^  lliL-  r    .• 
try  around  the  gulf  of  La  Spezia,  and  about  Sarzxia  < 
along  the  banks  of  the  Magra,  produces  oil,  \vine.  • ' .' 
hemp,  and  silk;  but  the  highlands  of  the  Apennines  i .  i 
interior  are  bleak  and  barren.    A  considerable  proper;. 
the  inhabitants  are  engaged  in  maritime  trade. 

SPHACTE'RIA.    [Navarino.] 

SPIiiliRALCE'A,  the  name  of  a  genus  of  plants  d^ 
longing  to  the  natural  order  Malvaceo).   It  is  character- 
by  a  3-leaved  deciduous  involucre;  5-cleft  calyx:  tw  y.'> 
liquely  emarginate  petals ;  numerous  stamens  united  :  .:^ 
ther,  the  stamen-tube  being  longer  than  the  petaU:  iri  • 
celled  ovary,  with  three   seeds  in  each  c«ll;  styles  o*^^ 
hdated  and  stigmas  capitate;  a  globose,  umbilicated.u> 
capsule,  with  cells  dehiscent  at  the  back.    The  sptiM^  .: 
trees  or  shrubs  with  toothed  or  3-5-lobed  lea\-es.  Ftu\ur*  > : 
peduncles,  one  or  many-Howered,  of  a  reddish  or  Hesh  i  >,  -' 
This  genus  was  separated  from  Malva,  which  it  griJ^>  •• 
sembles.  by  Auguste  St.  Hilaire.  With  the excepiio.Kt  - 
which  is  a  native  of  the  Cape  of  Good  Hope,  the  ^\^    - 
are  all  found  in  South  America.     They  all  of  th»'iii  i*  * 
elegant  llowers,  and  will   thrive  well  in  gardens  m    ' 
country.     They  require  a  light  soil,  and  may  r.uJ  » 
propagated  by  cuttings,  which  will  strike  root  when  )  •• 
under  a  hand  glass. 

6\  CisjJiUina,  the  Cisplatine  globe-mallow,  ha*  a  ^   ' 
der  shrubby  stem,  ovate  3-lobcd  toothed  or  crenaio  1<- 
tomentose  beneath ;    axillary  racemose   flowers.    1'  i' 
native   of  Brazil,  in  the  western  part   of  the  C:s 
province.  *It  is  used  medicinally  in  Brazil,  in  th.* 
manner  as  mursh-mallows  are  in  Europe.     The  dcf  '•■ 
given  in  inflammations  of  the  bowels,  and  it  is  j*- ' '  '' 
ploved  as  a  fomentation  in  diseases  of  the  chest. 

SPH.^RANTHUS,  a  genus  of  planU  of  thf  nn-  " ' 
family  of  Composite,  so  named  from  v^aXpa,  a  *  {;h<^^*'  ^  " 
dv9oQ^  *  a  flower,'  on  account  of  the  globular  forts  of  tht^  ••' 
of  the  flowers.    The  species  are  small  herbs  common  c*  -  >* 
pical  parts  of  the  Old  World,  with  alternate  decorrcnt  I.  ^  - 
Flowers  tubular,  external  ones  female,  manyrofre*!.  :• 
central  ones  male  with  imperfect  style.     Receptacle  •••'^  • 
Pappus  wanting.    S.  mollis  is  common  in  most  part^'  o:  : 
plains  of  India,  and  has  a  strong  aromatic  odour,  and  i^  -' 
by  the  natives  in  medicine,  and  is  supposed  by  some  ut 
hukeems  to  be  the  Khamadroo*  described  in  their  u  r..- 
whieh  is  no  doubt  ihe  xoftaiSpic  of  Dioscorides.  S'-'' 
cepfialus  (indicus,  L.)  has  also  an  aromatic  odour,  an  -  ly    ' 
ployed  as  a  diuretic  in  Java,  according  to  Dr.  Hoi^fi*-' "'  • 
as  an  anthelmintic  in  India,  accord i us;  (o  Rheedc. '« 
fevei-s,  according  to  others.    These,  as  well  u  sooe  ''t*'* 
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water,  its  leaves  are  looser  and  narrower  than  those  of  the 
narrow-leaved  hog-moss.  It  seldom  hears  fruit  Its  stems 
are  sometimes  four  feet  long,  and  its  leaves  three-quarters 
of  an  inch  hroad. 

The  economical  uses  of  the  hog-moss  are  several.  The 
Society  of  Arts  gave  a  reward  to  Mr.  W.  Curtis,  for  having 
pointed  out  the  advantages  to  he  derived  from  using  these 
mosses  for  packing  young  trees  for  exnortation.  In  Iceland 
and  Lapland,  and  amongst  the  Nortn  American  Indians, 
they  are  used  for  lining  cradles.  The  peculiar  spongy  cha- 
racter of  the  cellular  tissue  of  which  they  are  composed 
renders  them  exceedingly  well  adapted  for  those  purposes 
of  use  in  which  the  non-conduction  of  heat  or  the  absorp- 
tion of  moisture  is  desirable.  It  is  on  this  account  that 
they  are  used  in  cold  countries  for  lining  clothes,  especially 
the  large  hoots  worn  by  reindeer  drivers.  The  hog-moss 
also  forms  an  excellent  material  for  bedding,  absorbing  the 
moisture  of  the  body  at  the  same  time  that  it  allows  of  the 
accumulation  of  warmth  from  its  want  of  conducting  power 
for  heat.  When  these  beds  become  hard  and  lumpy  from 
bein^  lain  on,  they  are  quickly  restored  to  their  original 
elasticity  by  being  placed  in  water  and  then  dried.  In 
Lapland  these  mosses  are  used  as  wicks  for  lamps ;  and 
where  they  are  in  abundance,  the  farmer  may  avail  himself 
of  them  as  an  excellent  litter  for  cattle. 

SPHE'CID^,  Leach  {Sphegides,  Latreille).  a  family  of 
hymenopterous  insects  of  the  section  Fossores,  distinguished 
by  the  following  characters : — ^hinder  tarsi  at  least  equal  in 
length  to  the  head  and  thorax ;  antennae  generally  slender 
and  formed  of  elongated  joints,  which  are  often  arched  and 
contorted,  at  least  in  the  females ;  prothorax  forming  a  kind 
of  neck,  very  distinctly  separated  from  the  mesothorax,  and 
contracted  in  front.  The  base  of  the  abdomen  constricted 
into  a  long  petiole ;  mandibles  internally  toothed.  The  fol- 
lowing are  the  principal  genera  contained  in  this  family : — 

Pgpsis  (Fab.).  Here  the  labrum  is  distinct;  the  an- 
tennse,  at  least  those  of  the  males,  are  nearly  straight,  com- 
posed of  joints  closely  applied  to  each  other ;  maxillary 
palpi  scarcely  longer  than  the  labial,  prominent,  and  with 
the  joints  unequal;  all  the  cubital  cells  perfect;  the  first 
recurrent  neWure  inserted  near  the  anterior  extremity  of 
the  second  of  these  cells.  The  males  have  the  tibiae  and 
the  first  joint  of  the  posterior  tarsi  compressed. 

All  the  known  species  of  Pepsis  ar^  exotic,  and  they 
abound  most  in  South  America  and  in  the  West  Indian 
islands;  they  are  usually  of  large  size,  and  have  dark- 
coloured  wings. 

Ceropales.  In  this  genus  the  labrum  and  antennso  re- 
semble those  of  Pepsis,  but  the  maxillary  palpi  are  much 
longer  than  the  labial,  pendant  and  unequal-jointed. 

Pompilus  (Fab.).  This  genus  is  placed  by  Latreille  in 
the  Sphegida*»  but,  according  to  Leach,  it  forms  the  type  of 
a  distinct  family  {Pompilidce)^  characterized  by  having  a 
transverse  prothorax,  at  least  as  broad  again  as  long,  with 
its  posterior  margin  acute.  The  abdomen  obovoid,  without 
any  contraction,  in  the  shape  of  a  long  petiole,  at  its  base.* 
The  antennsB  are  setaceous  and  long ;  the  superior  wings 
have  one  marginal  cell,  nearly  semicircular,  and  three  sub- 
marginal  cells,  the  first  as  long  or  longer  than  the  two  fol- 
lowing; tlv.^  'cond  receiving  about  its  centre  the  first 
recurrent  nervure;  the  third,  which  is  either  triangular  or 
subquadrate,  receives  the  second ;  a  fourth  submarginal  cell 
is  sometimes  traceable. 

Several  species  of  this  genus  are  found  in  England ;  they 
usually  make  burrows  in  the  sand  for  nidification,  but  some 
are  said  to  make  their  nests  in  woocL  The  perfect  insect 
provides  its  cell  with  spiders,  these  constituting  the  food  of 
the  larves. 

Ammophila  (Kirby).  Abdomen  with  the  petiole  long ; 
superior  wings  with  one  oval  marginal  cell,  and  three  sub- 
marginal  cells;  the  first  as  long  or  longer  than  the  two 
following,  the  second  receiving  both  the  recurrent  nervures, 
the  third  very  small  and  narrow  towards  the  marginal;  legs 
long,  the  anterior  tarsi  slightly  ciliated. 

These  insects,  observes  Mr.  Shuckard,  on  the  authority  of 
St  Fargeau,  construct  their  burrows  in  sand  alone,  and 
supply  their  larvoD  with  Arachnidie  and  the  larvce  of  Lepi- 
doptera,  and  select  by  preference  those  of  the  Noctu{e, 
sometimes  as  large  as  themselves.  They  sting  them  towards 
the  middle  of  the  body,  which  renders  them  torpid,  but 
docs  not  kill  them,  and  prevents  their  motion.  The  Am- 
fnophila  then  extending  itself  in  its  whole  length  upon  the 

*  Sec  Mr.  Shuckard's  *  Es^ay  un  the  ludigonoiu  Fossorial  Uymeuoptera,* 


larva,  seixes  it  with  its  mandibles  near  the  head,  and  »i;n. 
ports  the  remainder  of  the  body  with  Its  legs.  But  l^^ 
encumbered  it  can  no  longer  fly;  it  therefore  pnyu'U 
slowly,  dragging  it  along.  Should  it  perceive  any  obsia-iM 
in  the  path,  such  as  a  stone  or  tuft  of  plants,  it  quit»  .it 
load  an  instant,  and  springs  lightly  forward  to  reconm^crc 
and  explore  its  way,  but  returns  immediately  to  resume  iti 
burden. 

A  female  has  been  observed  by  St.  Fargeau.  thus  W.^i 
to  clear  a  wall  eight  or  ten  feet  high,  but  not  without  tnu'  ii 
ingenious  contrivance.  The  caterpillar  fell  several  titsti  r.. 
the  ground,  when  the  Ammophila  placed  it  upon  a prry..t. 
ing  stone  to  rest  itself  and  recruit  its  strength;  but  ii  rr- 
newed  its  task  with  extraordinary  perseverance,  and  «Q^ 
ceeded  in  accomplishing  it. 

In  the  genera  Sphex,  ProntsetUt  and  Chhrion,  the  rnr^ 
dibles  and  labrum  are  comparatively  short,  and  more  or  Im 
curved  at  the  point. 

Pron^Pt/^.-^ Here  the  second  cubital  or  submarginal  c^i. 
receives  the  two  recurrent  nervures. 

In  Sphex  the  superior  wings  have  one  long  and  narr? 
marginal  cell,  which  is  rounded  at  the  apex,  and  thn^ 
submarginal  cells,  the  first  as  long  as  the  two  follovir.;; 
the  second  quadrate,  receiving  the  first  recurrent  nervur? 
towards  its  extremity ;  the  third  forming  a  truncated  tri- 
angle with  its  posterior  margins  slightly  rounded,  sod  re> 
ceiving  the  second  recurrent  nervure  in  its  middle:  i  n- 
dimentary  fourth  cell  is  sometimes  observable.  Onespc*-  m 
has  been  found  in  England,  but  appears  to  be  extnu..) 
rare. 

The  genus  Chlorion  has  the  first  recurrent  nervure  Ic* 
sorted  under  the  first  cubital  cell,  and  the  second  beuettti 
the  third  cubital. 

The  genus  Doiichurus,  Latr.,  has  the  maxillary  pip 
much  longer  than  the  labial,  and  nearly  setaceous;  Iji 
mandibles  are  dentated. 

The  remaining  genera  of  this  family  have  no  teeth  to  tbe 
mandibles:  they  are,  Ampulex,  Podium,  and  Pehjann. 
The  first  of  these  genera  resembles  Chlorion  as  reg.Mi 
the  insertion  of  the  recurrent  nervures  in  the  supemr 
wings,  and  in  the  genera  Podium  and  Pslopaus the  sciv n! 
cubital  cell  receives  two  recurrcr>t  nervures. 

SPHE'GIDiK.    [SpHEciDiE.] 

SPHE'NE.    [Titanium.] 

SPHENOCLE'A,  a  genus  consisting  of  only  a  $in:V 
species,  which    is  remarkable  as   one  of  the  few  virii 
botanists  are  puzzled  in  knowing  in  what  natural  ordtr  to 
place.     Dr.  Lindley,  following  Atartius,  has  formed  it  int.-; 
!»tib'jrder  Sphenocleaceee,  and  attached  it,  with  a  dobbt.  • 
the  natural  family  of  Campanulacece ;  but  he  remarks  tint    \ 
its  exalbuminous  seeds,  the  absence  of  collecting  hairs  fn :» 
its  styles  and  the  round  subsessile  anthers,  and  the  pccul. ::    ! 
habit,  distinguish  it    Endlicher  has  essentially  followed  Mir- 
tius  and  Lindley,  but  has  imposed  upon  the  genus  the  nsn.e 
PongaliccD,  from  the  name  Pongatium,  which  is  applied  ij  it 
by  some  botanists,  as  being  the  earliest,  having  been  fern  i 
by  Jussieu  from  the  Pongati  of  Rheede.  The  genus  is  <"!»."'• 
terised  by  having  a  superior  5'parted  calyx  with  inflexeil  ^u• 
mcnts.  Corel  5-parted,  with  the  segments  in  flexed  and  scm- 
what  auricled  at  the  base,  and  whicn  conceal  the  5-sesaile  »•»- 
mens.  Ovary  inferior.  Style  verv  short  and  2-lobed.  tiy^'  • 
membranous,  many-seeded,  with  a  central  fungous  plac:  i*. 
circumscissile.     Seeds  minute,  embr}0  without  nlbi]i>  , 
straight,  with  the  radicle  next  the  hilum.    The  only  k.  i  i 
species,  called  S.  zeylanica,  is  an   annual, with  altt-n M'" 
entire  leaves,  without  stipules ;  found  in  marsh  situs'i'.':?  m 
all  parts  of  India,  as  far  as  30°  N.  lat.    The  Bjengsl«"fni 
jeel-muriQh,  assigned  to  that  plant,  and  signifying  mat  s*- 
pepper,  would  indicate  the  possession  of  acrid  properties. 

SPHENOCLEA'CEiE,  a  natural  order  of  plants.  ^^  > 
sisting  of  only  one  species,  belongiiie  to  the  monorctal  »'* 
subclass  of  Exogens.  It  was  formea  by  Martins,  and  c.  i;- 
sists  of  a  single  genus,  which  at  that  time  was  called  Si  •'- 
fjoclea,  but  now  known  as  Bjngatium.  This  plant  is  ^/\' 
like  a  Campanula  in  its  structure,  but  it  is  distingui-s: '  • 
from  all  Campanulacea)  by  the  absence  of  albumen  iu  >j* 
seeds,  and  also  the  want  oi  collecting  hairs  on  its  sijles.  Ij 
has  also  round  subsessile  anthers,  and  a  habit  diifcrcn: 
from  that  of  plants  allied  to  it  in  structure,    [Sphe>o- 

SPHENOID  BONE.    [Skeleton.] 
SPHENO'PTERIS,  a  genus  of  fossil  ferns,  wli^'h  r^ 
known  by  possessing  twice  or  thrice  pinnated  tet»'C5>  to^ 
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Greenwich)  would  be  described  as  in  longitude  UA  cast  of 
Greenwich,  and  FA  of  north  latitude ;  but  if  the  funda- 
mental secondary,  PU,  be  moved  any  number  of  degrees  to 
the  east,  every  east  longitude  must  be  diminished,  and  every 
west  longitude  increased  as  much ;  and  all  places  which  the 
secondary  passes  over  in  the  transfer,  must  have  the  names 
of  the  directions  of  their  longitudes  changed,  and  take  for 
their  new  longitudes  the  excesses  of  the  angle  of  transfer 
over  their  former  longitudes.  Again,  longitude  might  be 
measured  all  the  way  round  in  one  direction :  thus  D,  in- 
stead of  being  described  as  in  UC  of  west  longitude,  might 
be  considered  as  in  360**— UC  of  east  longitude. 

There  are  few  problems  of  much  interest  connected  with 
geography  merely ;  and  it  must  be  remembered  that  the 
common  terrestrial  globe,  with  its  brazen  secondary  to  the 
equator  (called  a  meridian,  very  incorrectly,  except  as 
meaning  that  it  may  be  made  a  meridian  to  any  place),  its 
ecliptic,  and  figured  horizon,  is  almost  as  much  a  represen- 
tative of  the  sphere  of  the  heavens  as  of  the  earth ;  and  the 
most  useful  problems  are  those  in  which  the  sphere  is  used 
conjointly  in  these  capacities.  But,  merely  to  show  what 
we  asserted  at  first,  that  the  description  and  nomenclature 
which  are  called  the  doctrine  of  the  sphere  are  nothing  but 
the  connecting  link  of  geography,  &c.  and  spherical  trigo- 
nometry, let  us  ask  the  following  question  : — Given  a  table 
of  latitudes  and  longitudes,  required  the  distance  between 
two  places  mentioned?  Let  D  and  M  be  the  places  (see 
diagram  in  Sphere),  then  PD  is  the  colutitude  of  D,  or 
90®— lat.  of  D,  and  PM  (on  account  of  M's  south  latitude) 
is  90°  -|-  lat.  of  M ;  while  the  spherical  angle,  DPM  (which 
is  the  angle  of  the  arc  AC),  is,  on  account  of  the  longitudes 
being  of  different  names,  the  sum  of  the  longitudes  of  D 
and  M.  Hence,  if  D  and  M  be  joined  by  the  arc  of  a  great 
circle,  we  have  given  (from  the  tables)  two  siiles  and  the 
angle  included,  in  the  spherical  triangle  DPM.  From 
these  data  the  third  side,  DM,  can  be  found,  in  degrees, 
&c. :  convert  this  into  miles,  at  the  rate  of  G9  mih^s  to  a 
degree  (which  is  accurate  enough  for  the  purpose),  and  the 
result  will  be  the  distance  required. 

We  now  make  the  passaije  from  the  terrestrial  to  the 
celestial  sphere.  The  latter  i«  a  fiction,  derived  from  the 
impossibility  of  distinguishing  the  distances  of  the  heavenly 
bodies,  on  which  account  tliey  all  seem  at  the  same  dis- 
tances, on  a  sphere  so  great  that  the  earth,  its  centre,  is  but 
a  point  in  comparison.  But  it  must  be  remcmlicied  that 
the  appearances  of  the  heavenly  bodies  conform  themselves 
to  this  fiction,  so  that  the  development  of  the  consequences 
of  the  latter  amounts  to  an  explanation  of  the  phenomena 
of  the  heavens.  And  first,  the  rotation  of  the  earth  from 
vest  to  east  gives  to  the  sphere  of  the  heavens  an  apparent 
motion  from  cast  to  west,  round  an  axis  which  is  obtained 
by  lengthening  the  axis  of  the  earth.  The  point  of  the 
heavens  which  answers,  for  the  moment,  to  the  spectator's 
position  on  the  earth,  is  that  point  which  is  directly  over 
his  head,  or  his  zenith.  And  since  the  spectator  is  not 
exactly  at  the  centre  of  the  celestial  sphere,  we  give  the  fol- 
lowing diagram,  illustrative  of  the  manner  in  which  the 
effect  of  this  misplacement  is  destroyed  by  the  largeness  of 
the  sphere. 

z 


The  eye  of  the  spectator  is  at  £,  and  his  zenith-line  is 
OZ.  The  smaller  circle  is  a  scctiun  of  the  earth,  and  the 
larger  of  the  sphere  of  the  heavens.  The  figure  s  drawn 
of  dimensions  so  false,  that  the  sphere  of  the  heavens 
is  vepresented  about  as  well  os  a  common  orrery  repre- 
sents the  solar  system.  The  Horizon  is  the  small  cii  ^le 
drawu  perpendicular  to  OZ  through  N;i ;  the  altitude  of 
*'•'*  nole  of  the  heavens  (P'  being  that  of  the  earth)  is  the 
NEP.  Now  suppose  the  earth  and  the  spcctatox  to 
ish  until  they  cannot  be  distinguished  from  the  point 


O,  the  sphere  of  the  heavens  remaining  the  same.  A  1 
angles  at  O  remain  unaltered :  the  altitude  of  the  y'.,: .,: 
the  heavens  becomes  QOP,  equal  to  the  angle  AOK.  w. 
latitude  of  the  spectator,  and  the  horizon  of  the  lauer  r. ..,. 
cides  with  the  great  circle  drawn  through  RQ  perpend.  :.. 
to  OZ.  The  great  circle,  QPZR,  passing  through  ilic }  i* 
and  the  zenith,  is  the  meridian;  the  secondary  to  mm 
horizon  perpendicular  to  the  meridian  is  the  prime  m- 
ticaL    We  here  exhibit  a  skeleton  of  the  sphere,  sIioa..  ;; 


«MZPN,  half  the  meridian ;  NEfi,  the  horizon  (N,  E. »  tt- 
north,  east,  and  south  points) ;  ZE,  the  prime  verticil;  i 
portion  of  PO,  the  axis;  EM,  the  e(|uator,  perpendiruhu  d 
the  axis. 

We  now  give  throe  positions  of  tlie  sphere,  differin'z  <  ^^ 
in  the  manner  of  projecting  the  figure.  Each  one  repriM  r  !i 
the  state  of  the  heavens  some  two  or  three  hours  before  \ 
in  an  October  morning,  in  a  latitude  somewhat  greater  ti  - 
our  own.  The  first  figure  is  projected  on  the  plane  of;..' 
meridian  ;  that  is.  the  meridian  is  the  circle  which  l»ii  •• 
the  view  of  the  sphere.  The  second  is  projected  on  '.:  - 
prime  vertical;  the  third,  on  the  hori:fon. 
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sho^s  the  time  which  is  yet  to  elapse  before  noon.  As  to 
the  time  of  the  year,  observe  that  the  sun  was  at  the 
autumnal  equinox  T  on  the  2 1st  of  September,  since  which 
time  it  has  moved  over  TS,  independently  of  the  diurnal 
rotation  of  the  sphere.  We  see  then  what  is  meant  by  say- 
ing that  the  diagram  represents  some  morning  in  October. 
The  use  of  the  globe  is  thus  explained,  as  far  as  setting  it 
for  any  hour  ana  day  is  concerned.  The  pole  P  must  first . 
be  elevated  until  the  elevation  is  equal  to  the  latitude  of 
the  place,  the  sun  must  then  be  put  in  its  proper  place  in 
the  ecliptic  for  the  time  of  the  year,  and  its  hour-angle 
m\ist  then  be  made  to  represent  the  time  which  is  wanted 
of  noon,  or  has  elapsed  snice  noon.  All  this  on  the  globe 
is  done  without  attending  to  the  distinction  of  sidereal  and 
solar  time,  which  need  hardly  be  attended  to  when  no 
greater  degree  of  accuracy  is  wanted  than  can  be  obtained 
on  a  globe.  Wo  now  refer  the  reader  to  works  on  the  use 
of  the  globes,  and  shall  conclude  this  article  by  a  few  indica- 
sions  of  the  mode  of  applying  spherical  trigonometry. 

To  find  the  time  of  sunrise,  observe  that  in  the  spherical 
triangle  PKN,  right-angled  at  N,  we  have  PK  given,  being 
9U^+  the  sun*s  declination,  and  aUo  PN,the  latitude  of  the 
place  of  observation.  Hence  the  angle  KPN  can  be  found, 
which  being  turned  into  sidereal  time,  gives  a  good  approx- 
imation to  the  time  of  sunrise,  refraction  and  the  8uii*s 
proper  motion  beine  neglected. 

Given  SL  the  sun^  altitude,  and  the  latitude  of  the  place ; 
required  the  time  of  day.  In  the  triangle  SZP,  we  now 
know  ZS  the  sun's  co-altitude,  SP  whicn  is  90^+decUna- 
tion«  and  ZP  the  co-latitude  of  the  place.  Hence  the  angle 
SPZ  can  be  found,  and  thence  the  time  from  noon.  If  S, 
instead  of  the  sun,  were  a  known  star,  the  question  would 
be  solved  in  the  same  way,  except  that  the  sun*s  hour-angle 
is  no  longer  SPZ,  but  that  angle  increased  or  diminished  by 
the  difference  of  the  right  ^censions  of  the  sun  and  star. 

Two  known  stare,  W  and  S,  are  observed  to  be  in  the 
same  circle  of  altitude  S WL  at  a  given  place ;  required  the 
time  of  day.  Here  PW  and  PS,  the  co-derlinations  of  the 
stars,  are  known,  and  also  the  angle  WPS,  which  is  the 
difference  of  their  ri^it  ascensions ;  hence  in  the  triangle 
SWP  the  angle  SWr  can  be  found,  and  thence  its  sup- 
plement, the  an2;le  ZWP.  Then,  in  the  triangle  WZP,  we 
know  the  angle  ZWP,  PW  the  co-declination  of  the  star  W, 
and  ZP  the  co-latitude  of  the  place :  whence  the  angle 
WPZ  can  be  found ;  and  thence,  by  compaiison  of  W  with 
the  sun,  the  time  of  day. 

For  the  actual  applications  we  must  refer  to  mathematical 
works  on  astronomy. 

SPHERICAL  EXCESS.  [Spherical  Trigonomktry, 
&c.] 

SPHERICAL  TRIGONOMETRY,  SPHERICAL 
TRIANGLE,  SPHERICS.  We  shall  confine  ourselves 
in  the  present  article  to  such  a  collection  of  the  properties 
of  a  spherical  triangle  as  may  be  useful  for  reference,  re- 
torring  for  demonstration  to  the  treatise  on  the  subject  in 
the  *  Library  of  Useful  Knowledge,*  and  to  that  on  Geo- 
metry ;  adding  to  the  former  nothing  but  a  shorter  mode  of 
obtaining  Napier's  Analogies. 

By  a  spherical  triangle  is  meant  that  portion  of  the  sphere 
which  is  cut  off  by  three  arcs  of  great  circles,  each  of 
which  cuts  the  other  two,  as  ABC.    It  is  now  usual  how- 


ever to  consider  the  spherical  triangle  as  a  sort  of  repre- 
sentative of  the  solid  angle  formed  at  the  centre  of  the 
sphere  by  the  planes  AOB,  BOC,  CO  A,  as  follows :— The 
arcs  AB,  BC,  CA  are  the  measures  of  the  angles  AOB, 
BOC,  COA,  and  are  used  for  them :  the  spherical  angles 
BAC,  ACB,  CBA  are  by  definition  the  angles  made  by  the 
planes  BOA  and  AOC,  AOC  and  COB,  COB  and  BOA. 
The  spherical  triangle  then  has  six  parts  corresponding  in 
imo  to  the  six  parts  of  a  plane  triangle ;  but  a  9ide  of  it 
»an8  the  angle  made  by  two  straight  lines  of  a  solid  angle, 


while  an  angle  of  it  refers  to  the  angle  made  by  two  jJawf 
of  the  solid  angle. 

Throughout  this  article  we  shall  designate  the  anglos  l>y 
A,  B,  C,  the  sides  opposite  to  them  by  a,  6,  c;  the  hall  sLin 
of  the  sides  by  e.  And  by  A',  B',  C,  a',  I/,  c',  we  mean  i:  e 
supplements  of  A,  B,  &c.,  so  that  A-|- A'=:  180^  Q-\-a's 
180^&c. 

Three  circles  divide  the  sphere  into  eight  spherical  tr>- 
angles.  Of  these  four  are  equal  and  opposite  to  the  ot>  r 
four,  with  which  they  agree  in  every  respect  but  one  [.^^  v- 
metrical]  with  which  we  have  nothing  here  to  do.  uf 
the  four  which  are  distinct,  if  ABC  be  one,  there  are  i).  to 
others  thus  related  to  it :  the  first  has  for  its  sides  a,  L\  • ', 
and  for  its  angles  A»  B',  C;  the  second  has  a\b,c  h 
sides,  and  A',  B,  C  for  angles ;  the  third  has  a\  b\  c  :.: 
sides,  and  A',  B',  C  for  angles.  Hence  every  spherical  tr.- 
angle  has  another,  with  one  side  and  its  opposite  an::!v  re- 
maining unchanged,  and  all  the  other  parts  changed  inu 
their  supplements. 

Again,  if  the  three  circles  be  taken  which  have  A,  B,  i:.  \ 
C  for  their  poles,  the  intersections  of  these  new  circles  a.e 
themselves  the  poles  of  AB,  BC,  and  CA ;  and  of  the  o.^i.: 
new  triangles  thus  formed,  each  one  has  all  its  angles  su; - 
plemental  to  the  sides  of  its  corresponding  triangle  in  Uf 
first  set,  and  all  its  sides  supplemental  to  the  u/'f'". 
Thus  there  exists  a  triangle  which  has  the  sides  A\  B'.  C. 
and  the  angles  a\  6',  c';  which  is  called  the  supplcme:;'  i 
triangle  of  that  which  has  a^b,  c  for  sides,  and  A,  B,  C  k^ 
angles.  Hence,  if  in  any  general  formula  sides  be  cliar.^- 1 
into  supplements  of  angles,  and  angles  into  suppleDlt•ul^  if 
sides,  the  result  is  also  a  general  formula. 

Any  two  sides  of  a  spherical  triangle  are  together  gre:<r 
than  the  third,  and  the  sum  of  the  three  sides  is  not  !>o ;:: .: 
as  360^  Any  two  angles  of  a  spherical  triangle  are  tOL'itu. 
less  than  the  third  angle  increased  by  l80^  and  the  bum  f 
the  three  angles  is  more  than  two,  and  less  than  six,  n^  . 
angles.  And  the  greater  side  of  a  spherical  triangle  is  •>;- 
posite  to  the  greater  angle ;  and  the  sum  of  two  sidis  >> 
greater  than,  equal  to,  or  less  than,  180^  according  as  t!.e 
sum  of  the  opposite  angles  is  greater  than,  equal  to,  or  it-* 
than,  A«0°. 

The  formulae  for  the  solution  of  a  spherical  rigbt-auL;!  1 
triangle  are  six  in  number.  Let  C  he  the  right  angle,  a:  I 
let  c  be  called  the  hypothenuse,  as  distinguished  from  a  a:.; 
6,  which  are  still  called  sides.    [Circular  Parts.] 

L  2.  The  cosine  of  the  hypothenuse  is  equal  to  the  [ii> 
duct  of  the  cosines  of  the  sides,  and  of  the  cotangeub  o: 
the  angles : 

cos  c  =  cos  a  cos  b ;    cos  c  =  cot  A  cot  B. 

3.  The  sine  of  a  side  is  the  sine  of  the  hypothenuse  \\\U 
the  sine  of  the  opposite  angle : 

sin  a  =  sin  c  sin  A  ;  sin  6  =  sin  c  sin  B. 

4.  The  tangent  of  a  side  is  the  tangent  of  the  bypotheau^c 
into  the  cosine  of  the  included  angle  : 

tan  a  =  tan  c  cos  B  ;  tan  b  =  tan  c  cos  A. 

5.  The  tangent  of  a  side  is  the  tangent  of  its  oppcsic 
angle  into  the  side  of  the  other  side : 

tan  a  =  tan  A  sin  6  ;  tan  b  =  tan  B  tin  a. 

6.  The  cosine  of  an  angle  is  the  cosine  of  its  opposite  biiic 
into  the  side  of  the  other  angle : 

cos  A  =  cos  a  sin  B ;  cos  B  =  cos  b  sin  A. 
These  formulee  are  suflicient  for  every  ease.  Naniean.» 
two  out  of  the  five  a,  6.  c.  A,  B  (C  being  a  right  angle).  w\ 
in  the  preceding  six  formula), by  repetition  ten,  will  be  foi'' 
those  two  combined  with  each  of  the  other  three,  l^i^' 
having  given  a  side  a  and  its  atljacent  angle  B»  we  fiaii  ^>'« 
other  parts  from 

tan  a 


tan  b  =  tan  B  sin  a,  tan  c  = 


cos  B 


,  cos  A  =  cos  a  sm 


These  formulee  should  bo  committed  to  memory :  \^^  ••;' 
brcviation,  so  called,  described  in  Circular  Parts*  i^  • " ) 
an  expeditious  mode  of  wasting  time. 

When  all  the  angles  arc  oblique,  the  principal  fornn--'* 
are  as  follows  (in  most  cases  we  give  only  one,  tbo^o  i  >i 
other  sides,  &c.  being  easily  supplied):-- 

sin  A         sin  B         sin  C 

sin  a    ""  sin  6    ""  sin  c  * 
or  the  Sines  of  sides  are  to  one  another  as  the  sioei  of  tbeir 
opposite  angles. 

2.    cos  c  s  cos  a  cos  ft  -f  sin  a  sin  ^  cos  & 
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3.     COS 


T  =  \/ 


sin  8  sin  («-c) 
sin  a    sill  It 


A.     Ian 


C  /  sin  {s-a)    sin  (s—b) 

C  /sin  («— a)  sin  («— A) 


M 


5. 


sins    sin  u—c)  sin  («— c) 

where  M  =  V  (sin  («— a)  sin  («— &)  sin  («— c)-r8in  *). 

A+B  C    cos  J  fa -ft) 

l«in  — r-  =  col 


Ian 


2     tos^  (a+ft) 
A— B  C    sin^frt— 6) 

2     ~  ^°^  2    bin  J  (a+6)' 


r».     col  a  sin  c  =  cos  c  cos  B  +  sin  B  cot  A. 


1 


8. 


tan  fi  =  sin  J^  C  V  sin  a    sin  6  4-  sin  ^  (a^b), 
gives  sin  ^  c  =  sin  ^  (a—0)  -f-  cos  0, 


sin  0  =  sin  ^  C  V  ^in  a    sin  b  -r  cos  i  (a— ft), 
gives  cos  4  c  =  cos  ^  (a—  ft)  cos  0. 
The  formulae  (5)  which  are  called  Napier's  Analogies, 
iniv  be  demonstrated  more  easily  than  in  the  usual  way,  as 
I'ulowsi.     First — 

Tt_L.iuv    *      tr.     taniAtanJCitanjBtaniC 
ran  <  i  A  ±  i  B) .  tan  iC=z  ; i-- f— 

'  1  ^FtanJAtaniB 


from  (4)        tan^A  tan  J  B  = 


sin  (*  — c) 


,  &c. 


tan  (i  A  ±  tan  i  B)  .  tan  ^  C= 


sin  s 

sin  (^— ft)  db  sin  (*— a) 

sin  «      ip  sin  (*— c) 

LTrioonometry.]        tan  (J  A  +  ^  B)  .  tan  J  C  = 

2  sin  ^  c     cos  J  (a— ft) 

2  sin  ^  c      cos  4  (a+ft) 

sincr  2.9- a-ft=r.     Hence  the  first  of  (5)  easily  follows, 
an.l  tlie  second  in  a  similar  manner. 

The  formula  (6)  is  not  easily  remembered,  except  by  the 
fi'Iowing: — Write  the  sides  in  any  successive  pairs,  as  aft, 
^t',  ca,  or  ac,  cb,  ba  :  change  the  last  three  into  the  corre- 
"^i-oivling  angles  giving  aft,  ftC.  CA,orac,  cB,  BA;  remem- 
hfiing  the  formula  cos  -f-  sin  =  col,  make  the  middle  terms 
<?v»ines,  those  on  the  right  and  left  sines,  and  those  on  the 
cxireme  right  and  left  cotanj^ents.  We  have  then- 
cot  a  sin  ft  =  cos  6  cos  C  4-  sin  C  cot  A, 
which  is  a  case  of  the  formula  in  question. 

Wo  now  proceed  to  the  different  cases  of  triangles,  ob- 
s'lving  that  these  may  be  taken  in  pairs,  owing  to  the  pro- 
\  '.Tly  of  the  supplcraenlal  triangle.  Thus  suppose  it 
cranttd  that  we  can  solve  the  case  of  finding  the  three 
an-les  when  the  sides  arc  given,  it  follows  that  we  can 
v^lvo  that  of  finding  the  three  sides  from  the  three  angles. 
!'■  r  if  A,  13,  and  C  be  cjiven,  find  the  an^/es  of  the  triangle 
v.j.Mse  sides  are  A',  B',  and  C'.  If  a\  ft',  and  c'  be  these 
nn^lc^,  then  a,  ft,  c  are  the  sides  of  the  original  triangle. 
rs  iv  is  it  worth  while  to  separate  the  several  cases,  since  it 
L«  nornlly  happens  that  out  of  each  pair  one  is  of  much 
M  ^re  frequent  occurrence  than  the  other. 

Case  1.  Given  the  three  sides,  to  find  the  three  angles. 
1  f  one  angle  only  be  wanted,  one  of  the  formulae  (3)  answers 
as  well  as  an} thing.  If  all  three  angles  be  wanted,  the 
.-hoi  test  way  is  to  calculate  M  from 

M  =  V  {sin  («-a)    sin  (*-ft)    sin  (*— c)  -f-  sin  #} 

aii'l  then  the  anrjles  from 

tan  i  A  =  -r-- -,  taniBrr-^- j- 

sin  («— o)  ''         sin  U— ft) 

,„.ic=— ^- 

81  n  (*— c) 

S//jp/pment. — Given  the  three  angles,  to  find  the  three 
'-'•'.  Make  the  supplements  of  the  given  angles  sides,  cal- 
ft.l.iic  the  three  angles,  and  the  supplements  of  the  last 
t'5r«o  angles  will  be  the  sides  required. 

^"'t9f>z.  Given  two  sides  (a  and  ft),  and  the  included 
•••.^'le  C»  to  find  the  remaining  parts.  If  all  the  parts  bft 
u;iijted,  calculate  ^  (A+B)  and  4  (A— B)  from  (5),  and 
:  '  Ti  find  A  and  B  by  addition  and  subtraction:  lastly,  find 
c  I'r  'in  one  of — 


.     .   sin  C 

sin  c  ^  sin  0  ■  .    „ 

sin  B 


sin  c  r:  sin  a 


sin  C 
sin  A 


or  from  both,  which  will  be  a  verification.  But  if  the  re- 
maining side  only  be  wanted,  use  the  formula  (7)  or  (8), 
which  gives  this  third  side  at  once,  by  means  of  the  sub- 
sidiary angle  e.  Or  from  the  extremity  of  the  shorter  side 
given  (say  a),  let  fall  a  perpendicular  arc  z  on  ft,  dividing  ft 
into  X  and  y.  Then- 
tan  X  =  tan  a  cos  C,  sin  2r  =  sin  a  sin  C 
y  =  ft  —  a?,    cos  c  =  cos  z  cos  y. 

Supplement. — Given  a  side  (c)  and  the  two  adjacent  angles 
(A  and  B);  required  the  remaining  parts.  MaKe  A'  and  B' 
the  sides  of  a  triangle,  and  c'  the  included  angle ;  find  C' 
the  remaining  side,  and  a'  and  ft'  the  remaining  angles. 
Then  C  is  the  remaining  angle  of  the  original  triangle,  and 
a  and  ft  are  the  remaining  sides.  To  find  the  remaining 
sides  alone,  the  followinjr  formula  mav  be  used: 

a+ft 

tan  ~-r~: 


c  cos  ^  (A  — B) 
tan  ~ 


2  cosi(A-fB)* 


a— ft  c  sin  ^  (A— B) 

tan  — -^ — =  tan  — 


o. 


2    sini(A-fl3) 

Case  3. — Given  Iwo  sides  (a  and  ft)  first  both  less  than  a 
right  angle,  and  an  angle  opposite  to  one  of  them  (A) ;  re- 
quired the  remaining  parts.  This  case  may  afford  no  solution 
at  all,  or  may  give  two  solutions ;  it  is  therefore  sometimes 
called  the  ambiguous  case.  The  formula  (6)  may  be  used 
in  the  manner  pointed  out  in  Subsidiary  Angle;  but  we 
should  recommend  a  person  who  is  not  well  practised  in  the 
subject  to  prefer  the  following  simple  method: — From  the 
extremity  of  ft  which  is  not  adjacent  to  the  given  anj^le, 
drop  a  perpendicular  z  on  the  side  c,  and  let  x  be  the  seg- 
ment adjacent  to  A.  Let  a^z  and  b^'z  be  the  angles  made 
by  a  and  ft  with  z.  And  first  calculate  sin  ft  sin  A  ;  if  this 
be  greater  than  unity,  the  triangle  does  not  exist ;  if  it  bo 
equal  to  unity,  the  triangle  is  right  angled  at  B,  and  may 
be  treated  as  a  right-angled  triangle.  But  if  sin  ft  sin  A  be 
less  than  unity,  find  z  from  sin  2r=sin  ft  sin  A,  and  x  and  B 
from 

>         .     .    «      .     ,  sin  ft 
tan  arstau  ft  cos  A,  sin  B=:sin  A  - —  . 

sm  a 

There  are  two  values  of  B,  supplements  of  each  other,  both 
of  which  are  possible  answers.  Let  B  be  the  one  which  is 
less  than  a  right  angle,  and  B'  that  which  is  greater. 

First,  when  A  is  acute  and  a  less  than  ft.  Calculate  y 
from  cos  2^= cos  a-7-cos  z,  and  b'^z  and  a^'z  from 

,*  .         .  *       tan  z 

cot  ft  jp=cos  ft  tan  A,    cos  a  z=:^ 

tan  a 

There  are  two  triangles  which  satisfy  the  data:  in  the 
first,  c=sa7— y,  B'  is  Ihe  angle  opposite  to  ft,  and  C=ft*2f- 
a'^z;  in  the  second,  c=.r-|-y,  B  is  the  angle  opposite  to  ft, 
and  C=ft"ar+a";r. 

Secondly,  when  A  is  acute  and  a  equal  to  or  greater  than 
ft.  Calculate  exactly  as  in  the  last  case,  but  there  is  only 
one  triangle  which  satisfies  the  data*  namely,  the  second  of 
the  preceding. 

Thirdly,  when  A  is  obtuse,  in  which  case  tncre  is  no 
triangle,  unless  a  be  greater  than  ft.  Calculate  (using  A' 
as  more  convenient) 

sin  ar=sin  ft  sin  A',  tan  a=:tan  ft  cos  A',  sin  B=sin  A' - — 

sin  a 

Use  the  value  of  B,  which  is  less  than  a  right  angle ;  cal- 
culate ft^js  and  a^'z  from 

cot  ft  z=cos  ft  tan  A',  cos  a  z=' 

tan  a 

Then  c=y-x,  and  C^za'^z—b^z. 

In  the  case  in  which  one  or  both  of  the  sides  are  greater 
than  a  right  angle,  which  rarely,  if  ever,  occurs,  it  is  bent  to 
have  recourse  to  one  of  the  adjacent  triangles  descnbud  at 
the  beginning  of  this  article,  and  to  use  it  in  the  same  man- 
ner as  Ihe  supplementary  triangle  has  been  used.  It  is  not 
however  necessary  to  dwell  on  this  point. 

Suppii  ^ 

opposite 
Let 

opposite  »v/ 4» .     *  ..»«  w  ...^  .^ n ,  —       

the  remaining  angles;  Ihen  C  is  the  remaining  angle  of  the 
original  triangle,  and  ft  and  c  the  remaining  sides. 

AH  the  cases  would  need  some  subdivision  to  adapt  them 
to  calculation,  if  it  were  really  often  required  to  solve  tri- 
angles witb  very  large  sides  and  angles,  ^ut  in  applicatiou. 
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it  generally  happens  that  the  reasoning  of  the  preTious  part 
of  the  process  is  so  conducted  as  to  throw  the  calculation 
entirely  upon  triangles  which  have  at  least  two  sides  and 
two  angles,  severally  less  than  a  right  angle.  Divide  a 
great  circle  into  three  parts,  and  we  have  the  extreme  limit 
of  a  spherical  triangle :  the  sum  of  its  sides  being  360**,  and 
the  sum  of  its  angles  six  right  angles.  But  a  triangle  which 
should  be  very  near  to  this  limit  would  be  best  used  in  rea- 
soning, and  solved  in  practice,  by  means  of  one  of  the  other 
seven  triangles  into  which  its  circles  divide  tbe  sphere. 
And  if  one  of  the  sides  should  be  greater  than  two  right 
angles,  the  remainder  of  the  hemisphere  would  be  the 
triangle  on  which  calculation  is  employed.  And  it  is  to  be 
understood  that  all  the  formulas  are  demonstrated  only  for 
tbe  case  in  which  every  side  is  less  than  two  right  angles. 
At  the  same  time  we  should  recommend  the  beginner  to 
procure  a  small  sphere,  and  to  habituate  himself  to  the 
appearance  of  all  species  of  triangles. 

The  area  of  a  spherical  triangle  is  singularly  connected  with 
the  sum  of  its  angles,  on  which  alone  it  depends,  the  sphere 
being  given.  Let  any  two  triangles,  however  differently 
formed,  have  the  sum  of  their  angles  the  same,  and  they 
must  have  the  same  area.  If  the  angles  be  measured  in 
theoretical  units  [Angle],  the  formula  is  as  follows :  r  being 
the  radius, 

Are'a=f«  (A-f  B+C-ir), 

which  gives  the  number  of  square  units  in  the  area,  the. 
radius  being  expressed  in  corresponding  linear  units.  But 
if  the  angles  be  measured  in  degrees  and  fractions  of  a 
degree,  the  formula  is  ^ 

Arca= -01 745329252  r*  (A+B+C-180). 

The  angle  A+B+C— 180"  is  called  the  spherical  excess, 
and  it  may  be  found  at  once  from  the  sides  by  the  formula 

s^c 
2     ' 


spli.  ex.  t  s—a 

tan*  — —  =tan-  tan  -^ 


s-b 
tan—  tan 


so  that  the  area  of  a  triangle  is  easily  found  from  its  sides. 
If  a  spherical  triangle  were  flattened  into  a  plane  one,  with- 
out any  alteration  of  the  lengths  of  its  sides,  it  is  obvious 
that  the  sum  of  the  angles  would  undergo  a  diminution, 
being  reduced  to  180^  Tbe  angles  would  not  diminish 
equally ;  but,  if  the  sphericity  of  tne  original  triangle  were 
small,  or  if  it  occupied  only  a  small  part  of  the  sphere,  the 
diminutions  which  the  several  angles  would  undergo  in  the 
process  of  being  flattened  would  1^  so  nearly  equal,  that  it 
would  be  useless,  for  any  practical  purpose,  to  consider  them 
as  unequal.  For  a  triangle  of  small  sphericity,  then,  it  may 
be  assumed  that  in  being  flattened,  each  of  its  angles  loses 
one-tliird  of  the  spherical  excess.  This  proposition  is  one 
of  considerable  use  in  the  measurement  of  a  degree  of  the 
meridian. 

SPHEROID,  a  name  given  to  the  class  of  surfaces  which 
are  formed  by  the  revolution  of  an  ellipse  about  either  its 
longest  or  shortest  diameter.  When  the  longer  diameter 
is  the  axis,  the  spheroid  is  called  vrolaie  ;  when  the  shorter, 
oblate.  The  earth  is  an  oblate  spneroid,  or  very  near  indeed 
to  such  a  figure :  hence  the  oblate  spheroid  is  of  much  more 
importance  than  the  prolate  one.  The  general  properties  of 
the  spheroid  are  either  those  which  belong  to  it  as  particu- 
lar cases  of  Surfaces  of  the  Second  Dborbb,  or  those 
which  are  useful  in  geodesy,  and  which  belong  more  to  the 
generating  ellipse  than  to  the  surface. 

SPHIGU'RUS.    [Porcupines.] 

SPHINCTER  (from  <r0»7rai,  « I  restrain*)  is  a  name 
applied  generally  to  the  muscles  which  close  the  external 
apertures  of  organs,  as  the  sphincter  of  the  mouth,  of  the 
eyes,  &c.,  and  more  particularly  to  those  among  them, 
which,  like  the  sphincter  an i,  have  the  peculiarity  of  being, 
during  health,  in  a  state  of  permanent  contraction,  inde- 
pendently of  the  will,  and  of  relaxing  only  when  it  is  re- 
quired that  the  contents  of  the  oi^ns  which  they  close 
snould  be  evacuated.  One  of  the  most  interesting  of  the 
results  of  Dr.  Marshall  Hall's  investigations  into  the  reflex 
function  of 'the  spinal  chord  is  the  proof  that  for  this  eapa- 
bilitv  of  permanent  contraction  the  sphincter  muscles  de- 
pend on  the  influence  of  that  part  or  the  nervous  centre. 
As  soon  as  the  spinal  chord  is  destroyed,  the  sphincter 
muscles  relax  involuntarily ;  but  so  long  as  that  part  of  the 
diord  from  which  their  nerves  proceed  is  uninjured,  though 
it  be  completely  cut  off  from  tno  influence  of  the  brain  and 
of  the  will,  they  remain  contracted.  They  thus  stand  as  it 
were  midway  between  voluntary  i\nd  involuntary  muscles; 


the  wfll  can  either  contract  them  more  than  tbey  iisoillf 
are  contracted,  or  can  suffer  them  to  be  dilated :  but  rlui 
state  of  contraction  which  is  usual  io  them  is  alio^ther 
involuntary,  and  persists  during  sleep,  as  well  u  when  tbe 
consciousness  and  the  will  are  most  active. 

SPHPNGIDiB,  a  family  of  Lepidopterous  insects  belon;;- 
ing  to  the  section  Crepuscutaria ;  in  fact,  regarding  Uk 
family  in  its  most  extended  sense,  it  composes  the  scc(u.ij 
named. 

The  section  Crepuscularia  by  most  authors  it  piscd 
between  the  Diurual  ond  Nocturnal  Lepidoptera  (ttt:i'^r« 
Diurna  and  Nocturna),  and  corresponds  with  tbcgeM<» 
Sphinx  of  Linnsus. 

The  insects  belonging  to  this  division  generally  fly  in  iW 
evening,  or  early  in  the  morning,  but  there  are  maoyivluch 
fly  in  the  day-time.  The  body  is  usually  stout,  and  in  tbe 
typical  species  remarkable  for  its  pointed  apical  porlioc; 
in  some  the  body  is  cylindrical.  The  antenns  are  nude- 
rately  long,  angular,  and  generally  increase  in  thickness 
from  the  base,  and  terminate  in  an  elongated  club,  haun< 
the  apex  pointed  and  recurved.  The  wings  when  at  rci; 
are  usually  a  little  inclined,  but  sometimes  horiiootal,  ind 
in  some  species  the  inferior  wings  project  beyond  tbe  upper 
margin  of  the  superior.  These  inferior  wings  are  provided 
I  at  the  base  of  their  upper  margin  with  a  bristle-like  ipinc. 
which,  passing  through  a  hook  of  the  upper  wing,  ser^ei  to 
unite  the  two  wings.  The  spines  in  question  are  risible 
upon  viewing  the  under  side  of  the  insect ;  tbey  arc  a'&i 
found  in  the  Nocturnal  Lepidoptera,  but  here  the  anienui* 
are  stoutest  at  the  base,  gradually  decreasing  in  thickne». 
The  larvsB  are  always  provided  with  sixteen  legs,  six  ibo- 
racic,  eight  abdominal,  and  two  anal.  In  tbe  more  ()pir^ 
SphingicUe  the  larvae  are  moreover  provided  with  a  spurlike 
process  on  the  upper  surface  of  the  last  segment  of  tiic 
abdomen,  the  point  of  this  somewhat  curved  and  boni) 
process  being  directed  backwards. 

According  to  the  views  of  some  authors,  the  Creputculam 
constitute  a  family,  but  most  modern  writers  regard  t}.> 
division  as  one  of  higher  value,  and  divide  it  into  seven] 
families. 

The  following  are  the  characters  of  four  families  adopted 
in  Stepbens*s  '  Illustmtions  of  British  Entomology  :'— 

Spfungidof. — Antennee prismatic,  sometimes  Mrrateil  t* 
wards  the  middle,  ciliated  slightly  in  the  males,  terminiU"] 
by  a  scaly  seta,  or  naked  filiform  appendage :  palpi  sbun, 
three-jointed,  densely  clothed  with  hair  or  scales,  the  ter- 
minal joint  minute;  abdomen  conical,  not  tufted  at  ibi 
apex;  larva  exposed,  cylindrical,  or  attenuated  anterior!), 
with  a  horn  on  the  last  segment,  naked,  sometimes  graou- 
la  ted,  the  sides  frequently  with  oblique  or  longiiudmi) 
stripes ;  pupa  subterranean,  or  subfolliculated. 

The  family  embraces  some  of  tbe  largest  European  Up- 
doptera:  among  others  may  be  mentioned  the  Dcith'i- 
head  Hawk-moth  (Acheroniia  Atropos  of  modern  auihv.'t. 
Sphinx  Atropos  of  Linnnus),  an  insect  not  uncommon  m 
some  parts  of  England,  and  which  measures  from  tip  to  i? 
of  the  expanded  wings  usually  a  trifle  less  than  five  inrbct 
Its  general  colour  is  dark,  the  superior  wings  being  moitlol 
with  brown,  black,  and  yellow ;  the  body  is  yellow,  bw  i 
longitudinal  black  dorsal  mark,  and  narrow  blaek  hands. 
tbe  under  wings  are  also  yellow,  and  have  two  blsck  bands; 
on  the  thorax  are  pale  markings,  which  bear  some  rttem- 
blance  to  a  skull.  The  larva  is  of  a  greenish  yellow  cokiur. 
with  the  back  speckled  with  black,  and  transverse  hteral 
lines  partly  blue  and  partly  white.  It  feeds  upoo  tb« 
potato  plant,  jasmine,  &c.  When  full  grown  the  lina  mea- 
sures about  five  inches  in  length ;  and  when  about  toatfuine 
the  pupa  state,  it  buries  itself  in  the  ground.  '  TowanU  ibe 
end  of  September,  or  the  beginning  of  October,*  sa)i  Mr- 
Stephens,  '  the  imago  is  produced,  and,  like  tbe  rest  of  ^ 
group,  flies  morning  ana  evening  only.  The  oonspicuow 
patch  on  tbe  back  of  its  thorax,  which  has  considenble 
resemblance  to  a  cranium,  or  deatb*s-head,  combined  *\^ 
the  feeble  cry  of  the  insect,  which  closely  resembles  tk« 
noise  caused  by  the  creaking  of  a  cork,  more  than  tbe  plain- 
tive sQueaking  of  a  mouse,  has  caused  the  insect  to  be  Ifuked 
upon  by  superstitious  persons  as  the  '  harbinger  of  duto. 
disease,  and  famine,'  and  their  sudden  appearance  in  Brc 
tagne,  as  we  are  informed  by  Latreille,  during  a  st-a^<^ 
while  the  inhabitants  were  suffering  from  an  epidemic 
disease,  tended  to  confirm  the  notions  of  tbe  supcrsUtwoi 
in  that  district,  and  the  disease  was  aUnbuted  by  tbiia 
entirely  to  the  visitations  of  these  hapless  insects.* 
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The  DeatliVliead  Moth  is  at  timea  very  troublesome  to 
llie  keepers  of  bee-hives,  which  it  robs  of  the  honey.  [Bee.] 
Ziigcemda, — Antenna)  fusiform,  sometimes  bipeclinaled, 
uithoui  a  fascicle  of  scales  at  the  apex ;  bead  smooth ;  palpi 
short  or  elongated,  clothed  with  long  scales  or  hair,  the  ter- 
minal joint  elongated;  abdomen  cylindric,  with  a  slight 
tuft  at  the  apex;  larva  exposed,  fusiform,  slightly  villose, 
not  tailed;  legs  minute;  pupa  folliculated. 

The  insects  of  this  family,  observes  Mr.  Stephens,  are  of 
A  gregarious  nature,  and,  unlike  the  Sfjhingidae^  they  fly 
chietly  by  day.  Their  flight  is  very  heavy  and  slow.  Their 
caterpillars  subsist  upon  the  leaves  of  divers  plants,  and 
liiev  form  a  silken  web  in  which  they  change  to  pups. 

The  species  of  this  group  are  generally  very  brilliant  in 
t]ieir  colouring,  and  many  exotic  species  have  the  wings 
transparent  in  parts.  Examples  of  two  genera  are  found  in 
this  country,  Ino  and  Anthrocera  (or  Zygana),  Of  the 
former  of  these  genera  but  one  English  species  is  known, 
Ino  S/atices,  an  insect  measuring  from  the  points  of  the 
cxpaTided  wings  rather  more  than  an  inch.  Its  superior 
wings  are  of  a  brillant  green  colour,  and  the  inferior  are 
brownish. 

The  genua  Anthrocera  contains  several  indigenous  spe- 
cies :  the  superior  wings  are  usually  of  a  deep  metallic  green 
colour,  spotted  with  red,  and  the  under  wings  are  red  mar- 
gined with  black.  The  species  are  known  by  the  name 
Burnet  moth.  The  six-spotted  Burnet  moth  {Anthrocera 
FtlipendultB)  measures  nearly  an  inch  and  a  half  in  width, 
the  wings  being  expanded, and  has  six  red  spots  on  the 
superior  wings.  It  is  very  common  in  various  parts  of  Eng- 
land, making  its  appearance  in  meadowst  &c.  about  the 
und  uf  June.  The  caterpillar  is  yellow,  spotted  with  black. 
It  feeds  upon  the  plantain,  trefoil,  dandelion,  &c. 

.S4?mV/<9.-— AntennsB  prismatic,  ciliated  in  the  males, 
sli:];luly  hooked,  the  apex  terminating  in  an  oblique  scaly 
}) recess;  palpi  short,  clothed  with  scales,  the  terminal 
joint  extremely  minute;  abdomen  conical,  with  the  apex 
tufted ;  larva  naked,  with  a  horny  appendage  on  the  hinder 
segment;  pupa  smooth,  without  spines,  enclosed  in  a  co- 
coon u{)on  the  ground. 

To  this  family  belongs  the  Humming-bird  Hawk-moth 
(Macroglossa  Stellatarum),  an  insect  not  uncommon  in 
\  ai  ious  parts  of  England.  Of  this  species  Mr.  Stephens  says 
there  are  usually  three  broods  in  the  year,  appearing  re- 
spec  lively  at  the  end  of  April,  June,  and  August ;  some  of  the 
last  brood  have  been  known  to  hybernate.  The  moth  mea- 
sures in  width  about  an  inch  and  three-quarters,  or  rather 
more,  and  is  of  an  ashy-Urown  colour;  the  upper  wings  have 
two  transverse  waved  black  marks;  the  under  wings  are  of 
A\n  orange  colour,  edged  with  black,  and  on  the  sides  of  the 
body  are  some  white  patches.  This  insect  flies  about  in 
sunny  weather,  and  is  remarkable  for  the  swiftness  of  its 
motions;  in  which  respect  it  greatly  resembles  the  hum- 
uiing-bird,  as  well  as  in  its  habits  of  feeding  upon  honey, 
%\[iich  it  extracts  from  the  flowers  by  means  of  its  enor- 
mously long  proboscis,  but  without  settling  upon  the  plant. 
Other  species  of  the  present  family  are  found  in  England. 
They  constitute  the  genus  SeeiOj  and  are  distinguished  from 
Macroghssa  by  the  disc  of  their  wings  being  transparent. 

^Egeriidte, — Antennae  fusiform,  a  little  curved,  ciliated 
in  tlie  males,  the  apex  terminating  in  a  plume  of  scales; 
ocelli  two,  minute,  placed  behind  ine  antenna);  palpi  elon- 
•:aie,  thickly  clothed  with  scales  and  long  hairs,  the  last 
joint  elongate;  abdomen  cylindric,  tufiud  at  the  apex; 
wHi^s  horizontal  and  generally  transparent,  with  the  excep- 
ii'>n  of  the  apical  portion,  which  is  more  or  less  covered 
with  scales;  larva  tailless,  assumes  the  pupa  state  in  the 
s^enis  of  plants  or  dead  wood  of  trees;  pupa  furnished  with 
s|  nies  on  the  segments  of  the  body. 

I'he  species  of  this  family  are  usually  of  small  size,  and 
romarkable  for  their  transparent  wings  and  the  possession 
of  ocelli,  or  simple  eyes,  in  addition  to  the  ordinary  com- 
l>'>uiid  eyes.  They  fly  by  day,  and  many  of  them  bear  su- 
}  <M  ficial  re&emblances  to  insects  of  other  orders,  and  hence 
li.ive  received  such  names  as  Crabroni/ormis,  Ichneumoni- 
/ ,rmi9t  &C.  Numerous  species  are  found  in  England,  and 
the 46  constitute  the  two  genera  Trochalium  and  jEgeria, 
In  the  former  of  these  genera  the  maxillcD  are  very  short, 
sxiul  the  antennaB  are  short,  whilst  in  /Egeria  the  maxilln 
arc  elonuated,  and  the  antennsD  also  long. 

SPHINX  ((Tifiiyfih  a  fabulous  being  which  occurs  in  the 
Tnythology  of  Greece.  Egypt,  and  India,  and  appears  to  have 
bee  a  introduced  iuto  the  western  part  of  the  antieat  world 
P.  &•  No.  1402. 


from  Asia  or  from  Ethiopia.  (Apollod.,  iii.,  5, 8 ;  Schol.  ad 
Eurip,  Phoen.t  1748.)  Greek  sphinxes,  as  we  know  partly 
from  the  descriptions  which  the  anlients  give  of  them,  ani 
partly  from  representations  still  extant,  were  portrayed  in 
different  ways,  but  their  figure  was  always  a  compound  of 
the  animal  and  human  form.  Palaephatus  describes  the 
body  as  that  of  a  she-dog  with  wings,  and  the  head  as  that 
of  a  young  female;  others  describe  the  whole  body,  with 
the  exception  of  the  head,  as  that  of  a  lion,  to  which  in 
some  cases  the  tail  of  a  dragon  or  of  a  lion  was  added; 
sometimes  also  the  upper  part  represents  a  lion,  while  the 
lower  parts  are  those  of  a  woman.  She  was  generally  re- 
presented as  lying  upon  the  front  part  of  her  body  with  the 
paws  stretched  forward;  but  she  was  also  represented  in 
other  attitudes.  Her  figure  was  often  used  as  an  ornament 
on  various  works  of  art,  and  also  appears  upon  several 
coins,  especially  those  of  Ciiios.  The  Grecian  sphinx,  which 
occurs  in  the  early  legends  of  Thebes  in  BoBotia,  is  always 
described  as  a  female,  and  of  a  cruel  nature.  She  was  the 
daughter  of  Typhon  and  Echidna,  or,  according  to  others,  of 
Typhon  and  Chimaeia,  or  of  Orthus  and  Chiraaera,  and 
dwelled  upon  the  Phician  Hill  near  Thebes,  where  slie 
proposed  a  mysterious  riddle  to  every  one  that  passed  by. 
Those  who  could  not  solve  the  riddle  were  killed  by  her,  and 
the  city  of  Thebes  was  in  great  distress,  until  at  last  Oedi- 
pus solved  the  riddle,  whereupon  the  sphinx  threw  herself 
from  the  rock. 

The  Egyptian  sphinxes  are  lions  without  wings,  and  are 
represented  in  the  same  recumbent  position  as  those  of 
Greece ;  the  upper  part  of  their  body  is  either  human,  and 
mostly  female,  or  they  have  the  head  of  a  ram.  In  some 
cases  the  head  is  covered  with  a  kind  of  cap.  which  also 
covers  part  of  the  neck.  These  sphinxes  were  generally 
placed  at  the  entrance  of  temples,  where  they  often  formed 
a  long  avenue  leading  to  the  temple,  as  at  Essaboa  in  Nubia, 
at  Carnak.  and  Luxor.  The  largest  of  the  existing  sphinxes 
is  that  of  Jizeh,  which  is  hewn  out  of  the  rock,  and  is  of 
the  enormous  dimensions  of  143  feet  in  length,  and  62  feet 
in  height  in  front.  The  greater  part  of  il  is  now  covered 
with  sand,  above  which  little  more  than  the  head  and 
shoulders  are  visible.  A  colossal  sphinx  near  Thebes  has 
been  discovered  and  described  by  Belzoni.  Another  great 
sphinx,  twenty-two  feet  long,  and  consisting  ot  one  block 
of  rose-coloured  granite,  is  at  present  in  the  museum  of  the 
Louvre  at  Paris.  There  are  several  small  sphinxes  in  the 
British  Museum.  Herodotus  (ii.,  175),  in  speaking  of 
certain  sphinxes,  calls  them  Androsphinges,  *  men-sphinxes' 
(dvdp6(T(piyytQ),  from  which  some  writers  have  inferred  that 
Egyptian  sphinxes  were  figures  in  which  the  male  and 
female  sexes  were  united,  but  the  expression  of  Herodotus 
is  only  intended  to  distinguish  the  half- human  sphinxes 
(av^p6<T<fityyts)  from  those  which  have  the  head  of  a  ram 
(KpiSffffiiyyiQ).  There  are  also  sphinxes  the  head  of  which 
is  that  of  a  man,  as  is  evident  from  their  beard,  but  their 
number  appears  to  have  been  very  small  in  comparison 
with  the  others,  and  few  such  sphinxes  have  yet  been 
found. 

Sphinxes  are  also  found  in  India  as  ornaments  of  temples, 
but  they  are  always  represented  with  the  head  of  a  man. 

(Piroli,  Antiq.  (THercoL,  iv.,  tav.  44;  Winkelmann, 
Werhe,  iii,  p.  330,  &c. ;  Voss,  Mythol.  Briefe,  ii.,  p.  22, 
&c. ;  Egyptian  Antiquities,  i.,  p.  211,  &c. ;  ii.,  p.  242,  &c.) 

SPIDER,    [Arachnida.] 

SPIGE'LIA,  the  name  of  a  genus  of  plants  belonging  to 
the  natural  order  Spigeliace^c.  It  is  commemorative  of 
Adrian  Spigelius.  The  characters  of  this  genus  are: — 
calyx  0-parted ;  corolla  funnel-shaped,  with  a  6-cleft  equal 
limb;  anthers  converging;  capsule  didynamous,  2-celled, 
4-valved,  many  seeded.  This  genus  consists  of  annual  and 
perennial  herbs,  and  under-shrubs  with  opposite  leaves  and 
rose-coloured  or  purple  flowers.  They  are  natives  of  North 
and  South  America,  and  are  found  in  various  soils.  All 
the  species  have  handsome  flowers,  and  hence  are  desirable 
for  the  garden.  They  may  be  planted  in  a  soil  consisting  of 
equal  parts  of  loam  and  peat.  The  shrubby  and  perennial 
kinds  are  easily  propagated  by  cuttings. 

S.  Marylandica,  Maryland  Worm-grass,  is  an  herbaceous 
perennial,  with  simple  tetragonal  scabrous  stems ;  opposite, 
sessile,  glabrous,  ovato-lanceolate  leaves  ;  solitary  spikes ; 
funnel-shaped  corolla,  and  enclosed  stamens.  It  is  a  na- 
tive of  Virginia,  Maryland,  Carolina,  and  Georgia,  in  rich 
moist  soils,  by  the  edges  of  woods ;  also  in  the  forests  on 
the  banks  of  the  Aikansas.     Although   all  the  species 
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pouen  active  properties,  the  Maryland  worm-seed  ia  that 

vhich  is  principally  used  in  medicine. 

S  Antkelmia,  annual  Worm -gross,  is  an  herbaceous 
annual,  wiib  branched  nearly  square  stems;  ovate  or  ob- 
lone  acute  leaves,  with  short  petioles ;  floral  leaves  four  in 
a  whorl;  funnel  shaped  corolla,  and  enclosed  stamens.  It 
is  a  native  of  Guiana,  Trinidad,  and  Brazil.  It  possesses 
powerful  narcotic  properties,  and  is  used  in  the  same  man- 
ner as  the  last.  TUis  species  is  ofien  cultivated :  it  has 
small  pa  leered  Howers. 

SPIGE'LIA  MARYLA'NDICA  {Lonicera  Marylan- 
dica,  Linn  ),  Carolina  pink,  perennial  worm-grass,  or  worm- 
seed;  a  perennial  herbaceous  plant,  native  uf  the  southern 
states  of  the  American  Union,  abundant  in  rich  soils  about 
the  borders  of  woods.  It  is  from  six  inches  to  two  feet 
high,  leaves  opposite,  sessile,  ovale,  and  acuminate.  The 
root  has  a  short  caudex,  from  which  issue  numerous  fibres ; 
all  wh  eh  parts  are  of  a  yellowish  colour  when  first  dug  up, 
but  become  black  on  drying.  It  is  collected  by  the  Creek 
and  Cherokee  Indians,  and  sold  to  the  white  traders,  who 
pack  ii  in  casks,  or  make  it  up  into  bales,  weighing  from 
three  hundred  to  three  hundred  and  fifty  pounds.  The  little 
care  bestowed  in  packing  it  generally  causes  the  stalks  to  be 
damp  and  mouldy  before  reaching  the  consumer.  That 
contained  in  casks  is  generally  in  the  best  condition.  The 
odour  of  the  fresh  plant  is  disagreeable,  the  taste  sweetish, 
slightly  bitter,  and  nauseous.  The  leaves  are  less  potent 
than  the  root,  which  part,  according  to  Wackerroder*s  ana- 
lysis, consists  of  woody  fibre  82,  a  peculiar  principle  like 
tannin  10;  bitter  acrid  extractive  4;  and  an  acrid  resin. 
Both  the  resin  and  extractive  have  emetic  properties.  Spi- 
gelia  has  slight  narcotic  powers,  and  in  large  doses  causes 
vomiting  and  purging.  In  America  the  fresh  plant  has  de- 
cided anthelmintic  virtues,  but  is  only  useful  against  the 
Ascaris  lumbricoides,  or  large  round  worm.  In  Europe  it 
is  little  used,  having  lost  much  of  its  power  by  long  keep- 
ing. Dr.  Barton  recommends  it  as  a  cure  for  the  infantile 
remittent  fever,  which  often  terminates  in  hydrocephalus,  or 
water  in  the  head.  In  such  a  case  it  acts  beneficially  by 
removing  the  worms,  the  irritation  of  which,  when  propa- 

Sited  to  the  brain,  gives  rise  to  the  more  serious  disease, 
ut  the  expulsion  of  the  worms  by  any  other  means,  and 
the  exhibition  of  any  tonic  and  astringent,  like  the  tannin 
of  the  Spigelia,  will  prevent  their  recurrence.    [Anthel- 
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spigelia  is  given  in  powder,  or  as  an  infusion  or  decoc- 
tion. It  is  usually  combined  with  senna  or  some  other 
purgative,  but  it  is  better  to  give  it  alone,  and  follow  its 
administration  bv  a  dose  of  calomel  and  jalap. 

The  Spigelia  Anthelmia,  a  native  of  Brazil,  which  is  a 
much  more  potent  plant,  is  sometimes  mistaken  and  given 
for  the  other.  It  contains  an  alcaloid,  which  is  volatile, 
somewhat  like  nicotine,  the  effects  of  which  it  also  resem- 
blef,  causing  formidable  narcotic  symptoms,  to  which 
lemon-juice,  sugar,  or  carbonate  of  potasn  is  said  to  be  an 
antidote. 

SPIGELIA'CEiB,  a  small  natural  order  of  plants  be- 
longing to  the  monopelalous  subclass  of  Exogens.  The 
order  consists  of  herbaceous  plants  or  under-shrubs,  with 
opposite,  entire,  stipulate  leaves,  and  flowers  arranged  in 
one-sided  spikes.  The  calyx  b  inferior,  regularly  5-parted ; 
corolla  regular,  with  five  lobes,  having  a  valvate  asstivation ; 
stamens  5,  inserted  in  the  corolla,  all  in  the  same  line ; 
pollen-grains  3-cornered,  with  globular  angles ;  ovary  supe- 
rior 2-celled ;  fruit  a  capsule,  2-va1ved,  many-seeded,  valves 
turned  inwards  at  the  margin,  and  separating  from  the  cen- 
tral placenta;  embryo  very  small,  lying  in  the  midst  of 
fleshy  albumen,  with  the  radicle  next  the  hilum.  This 
order  was  separaied  from  Gentianacea)  by  Von  Martins, 
and  is  an  instance  of  the  screat  utility  of  making  small  orders 
of  those  genera  which  differ  much  in  character  from  any  of 
the  larger  orders.  If  these  plants  were  left  among  any  of 
the  larger  groups,  they  would  only  tend  to  weaken  the  cha- 
racters of  those  groups ;  whilst  by  separating  them,  the 
^rg^r  groups  are  stren|;thened,  and  less  difficulty  is  expe- 
rienced in  pointing  out  their  affinities.  The  principal  points 
of  structure  for  which  Spigeliacese  have  been  separated  from 
Genttanacen  are  the  sy camelry  of  the  stamens,  corolhne, 
and  cal)cine  segments;  the  division  of  the  valves  of  the 
capsule;  and  the  presence  of  stipules.  In  this  last  point 
they  approiich  CinchonaceGD. 

The  order  consists  of  two  genera,  Canala  and  Spigelia, 
the  species  of  which  are  natives  of  America.    [Spioelia.] 


SPIGE'LTUS,  ADRIAN,  was  bom  at  Braibels  in  1578. 
He  studied  philosophy  and  medicine  at  Louvtio,  and  aAer- 
wards  pursued  the  latter  science  at  Padua,  where  he  re- 
ceived  his  diploma  of  doctor.  He  practised  first  in  bu  own 
country,  and  then  in  Moravia ;  but  in  J 6 16  he  wtt  io^ui^ 
at  the  recommendation  of  his  former  preceptor  Fabriciui  ab 
Aquapendente,  to  take  the  principal  professorship  of  ua- 
tomy  and  surgery  at  Padua.  He  seems  to  have  filled  the 
post  with  great  honour  both  to  himself  and  to  the  unifer- 
sity,  for  its  reputation  was  greater  in  his  time  than  even 
when  Fabricius  and  Cassenus  w^re  professors.  Hp  dad 
in  1 625,  of  a  disease  said  to  have  been  caused  by  so  arci. 
dental  wound  in  the  hand,  leaving  several  works  vlwh 
were  published  after  his  death  by  his  son-in-law  and  Lt 
Bucretius.  The  most  important  of  them  was  that  *  Go 
the  Structure  of  the  Human  Body,*  an  excellent  and  «e.i 
written  system  of  anatomy,  in  ten  books,  in  which  bove\e; 
there  is  contained  little  that  was  unknown  to  his  predeccv 
sors;  even  the  lobe  of  the  liver,  which  is  called  afler  h.i 
name,  having  been  before  described  by  Vesalius  and  others 
Mailer's  judgment  of  Spigelius,  that  he  commendi  him^  L' 
chiefly  by  the  nurity  of  his  style  and  by  his  practical  ^na> 
tations  {Bibliotk,  Anaiom.,  i.  357)  is  probably  correct ;  icd 
may  explain  why,  as  a  professor,  he  had  more  repute  tbar. 
his  two  predecessors,  l>oth  of  whom  were  certsinlr  ihkiv 
learned  anatomists.  The  whole  works  of  Spigelius  vim 
published  by  Van  der  Linden,  at  Amsterdam,  1645,  fohc. 

SPIKE  is  a  form  of  the  inflorescence  of  plants  in  vhirb 
the  flowers  are  arranged  around  a  common  axis,  uponsl>:ib 
they  are  directly  seated,  no  flower-atalk  intervening  betst^a 
the  axis  and  the  flower,  as  seen  in  the  Plantago.  Vikn 
the  flowers  are  destitute  of  calyx  and  corolla,  the  plac«  J 
which  is  taken  by  bracts,  and  when  the  whole  infforescenck 
finlls  off  after  flowering  or  ripening,  it  is  called  an  ament'ru 
or  catkin.  Such  an  inflorescence  occurs  in  the  willow  i',i 
hazel.  '  If  a  spike  consists  of  flowers  destitute  of  cala  sr  d 
corolla,  the  place  of  which  is  occupied  by  bracts,  supporio 
by  other  bracts  which  enclose  no  flowers;  and  when  s^h 
such  a  formation  the  rachis,  which  is  flexuose  and  tooibvd.  . 
does  not  fall  off  with  the  flowers,  as  in  grasses,  each  part  »f  ' 
the  inflorescence  so  arranged  is  called  a  tpikBUt  or  locmi^ 
(Lindley.)  The  spadix  is  also  a  modification  of  the  spiic 
[Spadix.] 

SPIKENARD  is  a  substance  which  has  enjoyed  ccl( 
brity  from  the  earliest  period  of  the  world's  history,  and  h^ 
engaged  the  attention  of  numerous  commentaton  on  \ti 
works  of  the  antients,  as  well  as  of  some  modem  authors  1:  , 
is  interesting  therefore  not  only  as  making  us  arauainted 
with  one  of  the  substances  known  to  and  esteemed  bj  tU 
Greeks  and  Romans,  but  it  is  important  likewise  ss  kr-^ 
mentioned  in  the  Bible,  since  the  Nardof  Scripture  is  %i\- 
posed  to  be  the  same  substance  as  the  Nardos  oft:t 
antients,  called  also  Nardostachys  (vap^oeraxK),  and  berr; 
Spikenard,  the  word  ttackyt  being  rendered  by  tbe  wo.i 
Spike. 

Reference  has  been  made  to  this  article  from  Naidui. 
as  also  from  Schoenanthus  and  J  uncus  odoratus^  in  cvnsc* 
quence,  as  stated,  of  the  very  different  substances  wlucb 
seem  to  be  referred  to  under  these  names  being  often  en- 
founded  together  by  modem  writers,  though  tbe  descnpuou 
are  very  distinct  in  the  antient  authors,  and  substsnceiDi! 
be  found  in  the  nresent  day  which  seem  to  answer  to  th^>e 
descriptions,  ana  which  are  found  in  the  countries  frviB 
which  the  former  are  said  to  have  been  obtsined.  lo 
antient  authors,  such  as  Pliny,  Dioscorides,  Tbeopbn>tu\ 
and  Hinpocrates.  we  have  notices  both  of  Indxaniuird tnd 
of  another  aromatic,  which  is  commonly  called  Colm^ 
aromatieus,  [Swbkt  Calamus.]  When  such  substsnca  are 
merely  mentioned  in  antient  authors,  it  is  diflScult  to  idonuf) 
hem  in  modern  times,  as  we  have  the  assistance  oni>  • 
the  name,  sometimes  of  the  prooerties,  and  a  notice  of  ibc 
country  where  it  is  produced.  These,  though  often  lend.ni; 
us  considerable  assistance,  are  yet  insufficient  to  prove  ti.ii 
we  have  succeeded  in  identifying  a  substance.  In  the  h^^ 
place,  it  is  necessary  to  be  acquainted  with  the  moa*  re- 
markable natural  products  of  the  country  which  i8>ftidt^ 
have  yielded  those  which  were  possessed  of  properties  sink- 
ing enough  to  be  sought  for  at  very  early  times  fcoxa  yen 
distant  countries.  As  the  productions  of  nature  reinJ-» 
uniform  in  properties,  we  may  appropriately  compare  ww* 
we  now  find  with  antient  descnp lions.  Dioscuriae*  is  tb<?  i 
most  eligible  author  far  such  purposes,  as  he  onsnge»  b:» 
articles,  gives  a  description,  and  often  sjnonymcs^  (»Bip«w* 
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re^'i'jv.%,  ID  «b'.t'b  Ibe  retUknX  ardies  ate  hi wt  campkiM : 
it  )»  rxivht  r«re  iti  \ht  neckband  ik  there  aiftonortdutgemift, 
Irtjvau'*  of  iLe  ^re^t  number  of  nervei  vhieb,  by  the  cuio- 
«'idt:ut  di-ea^  of  the  Bpinai  choril  nnv  be  puvJTbed.  It 
(i.»trl^  Mvt  c«/ruT9'jij}T  uiieiiere  vitb  ibe  gcnersl  licaJUi:  but 
Uf  tiie  frK*tion  to  '«birh,  vben  the  toMoon  axe  largt^  the 
kkin  U  bubj4»eled«  and  by  tbe  dNteotioo  piwioeed  bj  tbe 
itjer«a*-iuf  Be«r<rt:9n  of  lluid,  the  we  is  Uable  4o 
«ti<i  bloenie.  til,  expoctog  the  efnaal  chord,  or  iu 
brane».  deutb  is  f>r'>iueed  bf  tbeir  iofruBantioii ;  or,  the 
(juatMi'v  of  Htnd  Mscreted  may  be  co  freat  ai  to  prDdoee 
det'tfi  by  lis  pressure  <m  the  chord  and  teua,  in  a  mannw 
K>  fn:'ur  to  that  in  vhich  bydroeepfaalos  of^en  terwinalaa 

In  one  of  ib«w?  modes,  Kpina  bifida,  when  Tfwpanied  by 
ex'-i^f^ne  y^rewxu  almost  alwars  tcrmioales fitfally,  though 
sti«ut»  xnsy  sun  ire  with  it  for  ten  or  ereo  twenty  yean. 
^ife  may  generally  be  prolonged  by  maintaining  a  gentle 
e^'eo  pre%>»ure  upjo  tbe  tumour,  so  as  to  supply  tbe  neces- 
sary re«i>»tane<  to  tbe  effusion  of  moie  finid.  In  n,  tew 
cae<f«  a  repealed  eraeoation  of  the  fluid,  and  then  firm 
fir«»''ure  u^xin  tlie  sac,  bas  been  found  suceeisful ;  and  lately, 
M.  Taii);not  iias  related  some  cases  which  be  cured  by 
slicing;  of!'  tlie  tumour,  and  instantly  bringing  together  the 
eti'/*i*  of  the  mouth  of  tbe  aac,  and  so  holdmg  them  till  they 
bad  united  and  formed  a  firm  cicatrix. 

That  ju«t  desrrtbed  is  by  far  the  moat  common  form  of 
spina  biA<U ;  others  more  rare  are  those  in  which  not  the 
arches  only,  but  tbe  bodies  of  tbe  Tertebrs  also  are  deft. 
the  two  lateral  portions  in  which  each  is  developed  being 
kept  apart,  so  that  a  portion  of  tbe  spinal  canal  is  open  in 
front  towards  the  canty  of  the  abdomen*  Some  difierenees 
of  cbatacter  albo  depend  on  the  seat  of  the  fluid  secreted  : 
it  is  generally  in  the  sac  of  tbe  arachnoid,  but  sometimes  is 
in  the  tissue  of  tbe  pia  mater,  or  in  both  it  and  the  aac,  or, 
yet  more  rarelv*  in  tl«e  central  canal  of  the  spinal  chord. 

SFINA  VENTCSA  b  a  term  now  obsolele,  which  was 
applied  by  old  surgeons  to  abscesses  in  bone,  accompanied 
with  excessive  swellmg,  and  then  to  neariy  all  the  diseases 
indiscriminately  in  which  either  bones  or  joinU  become 
enlarged. 

SPINACH.    [Spinacia.] 

SPINA'CIA  (from  $pina,  *  a  thorn/  on  aeeoont  of  iu 
prickly  fruit),  tbe  name  of  a  genus  of  plants  belonging  to 
tbe  natural  order  Cbenopodiace».  This  genus  is  dioBcious, 
the  male  and  female  flowers  being  on  different  plants.  Tbe 
male  flowers  are  composed  of  a  calyx,  with  6  deeply  cloven, 
concave,  oblong,  obtuse  segments,  5  stamens,  with  filaments 
lorii^cr  than  the  calyx,  with  oblong  double  anthers.  The 
female  flowers  have  a  monosepalous  c^lyx,  with  four  divi- 
sions, two  of  which  are  stnaller  and  opposite;  a  superior 
ovary  with  four  styles  and  simple  stigmas.  As  the  fruit 
ripens,  the  calyx  hardens  and  adheres  to  it.  The  ovarv 
contains  a  single  seed.  There  are  only  two  species,  which 
are  herbaceous  plants,  with  alternate  leaves,  and  axillary 
flowers  of  a  green  colour. 

One  of  the  species  of  this  genus,  the  8,  oleracea,  the 
common  Spinach,  is  well  known  on  account  of  its  use  in  the 
kitchen.  It  has  an  herbaceous  stem  one  or  two  feet  high, 
branched,  and  hollow;  arrow-shaped  leaves;  male  flowers 
in  long  spikes,  abounding  with  pollen ;  female  flowers  on 
another  plant,  axillary,  herbaceous,  and  small.  The  fruit 
is  a  small  round  nut,  which  is  sometimes  very  prickly. 

The  common  spinach  has  been  cultivated  in  Europe  from 
time  immemorial,  but  its  native  region  was  not  known  till 
Olivier  announced  that  ho  had  found  it  wild  in  Persia.  It 
does  not  appear  to  have  been  cultivated  or  known  by  the 
amienis,  and  is  first  mentioned  by  Arabian  physicians  under 
the  name  of  Hii^panac,  ond  appears  to  have  been  known  to 
the  Spaniards  from  a  very  eaily  period. 

There  are  two  principal  varieties  cultivated  in  gardens, 
the  prickly- fruited,  with  triangular,  oblong,  or  sagittate 
loavcM,  and  the  smooth- fruited,  with  round  or  blunt  leaves. 
The  former  is  considered  the  hardiest,  and  is  therefore 
employed  for  winter  culture ;  the  latter  is  used  for  summer 
cropii.  Of  those  varieties  there  are  several  subvarieties, 
varying  in  the  hixo,  thickncsH,  and  shape  of  their  leaves. 

For  the  winter  crop  the  seed  is  sown  at  tbe  beginning  of 
August.  A  light,  dry,  rich  soil  should  be  preferred,  and, 
if  poNsiblo,  in  a  sheltercfl  situation.  When  the  plants  have 
put  forth  two  pair  of  leaves,  the  ground  should  be  hoed 
and  the  plnnts  thinned.  By  October  or  November  the 
outer  IciuoM  of  the  spinaoh  ore  fit  for  use.     In  February, 

hen  11  uu  weather  occurs,  the  plants  should  be  again  at- 


tended to,  deaiied,  and  thimwd  out.  mfl  a  iviway  w  m»f 

be  made  prodoetiie  till  i^sil  or  Msn:.  bt  wioEk  tiae  tbe 
summer  sort  viU  be  ready.  T\»  firK  aownig  i^  ht  rx;.^* 
leaved  spinach  or  smooth-fruned  hhuuld  lake  fuate  at  ' ,« 
end  of  January  in  some  tibehered  burdsr.  Tjut  tw^  «r  « 
be  soooessivdy  tbinned  out  till  the  panisaseegr:  cr  tc) 
inches  apart.  Socoeasire  aowmgs  man  be  made,  .-a  y^t 
to  ensure  a  eonstanl  iuippH  ib  Taunmrw,  l£«ta.  z.i 
April,  aad,  if  desirable,  theae  aowings  sasj-  tUe  }'.cc 
h^ween  rows  of  cabbages,  fc.c. 

Spinach  is  often  sown  in  murow  drills  «i^  a  n'\t: 
more  trooblesome  at  first,  but  this  js  saade  t.?  fj  l>  *:c 
facihty  with  which  deanng,  thrnniug,  aad  gi'rrrrg  m 
afterwards  aeeomplished. 

For  preserrinz  seed,  those  plants  winch  c«v  cf  tbe  tl-m 
stocky  growth  wwid  be  seleeted.  The  wisier  cz:^  r.:^ 
up  soonest,  but  seed  may  he  obtained  fnna  spnar  cro;« 
July  and  August.  The  new  seed  is  the  beat  fcr  sc«  .  j. 
although  it  will  keep  rery  well  fur  a  yesr.  Wdco  trie 
plants  are  saved  for  seed,  the  male  piaais.  whKk  are  c«s. ) 
distinguished  by  their  llowea,  aoaj  afier  ltnJ;uuj  lie 
drawn  and  thrown  away. 

Spinach  is  sometimes  grown  by  tbe  temer.  Ic  tbe  poi- 
pose  of  obtaining  a  crop  of  seed  for  the  uses  df  tbe  jcirder.er. 
In  the  selection  of  laad  fur  this  purpoke.  caie  frho^.d  le 
taken  that  it  is  finely  prepared  by  plohgbiag  and  faaiTo«ir.g 
in  the  early  ming,  aiad  aome  w^-rsded  dog  tboaU  be 
ploughed  in  where  the  soil  is  not  of  the  bectqnbtr.  When 
the  Spinach  has  blossomed,  the  male  pisBU  tbooM  be 
drawn  out  which  serve  at  this  time  as  eieellent  foud  (at 
pigs»  and  might  be  given  to  other  snimsk  with  sdtanti^ 
Thm  is  much  uneertainty  ahovt  this  kind  of  crop ;  wot 
times  however  it  turns  out  vtsj  advantageoas. 

SPINAL  CHORD.    [Bkajs;  Xkxtots  STsnit] 

SPINAL  CX)LUMN.    [Sulstos.] 

SPINCTE'RULUS.    [FciKAVi»nauL] 

SPINE,  in  Botany,  is  applied  to  the  sharp  bard  coniol 
extremities  of  tbe  branches  of  plants^  Tbe  spine  is  mca 
in  great  perfection  in  the  Glediiacha*  sloe,  while  ibom,  ud 
other  plants.  It  is  not  produced  in  all  planls.  and  seeiBi  to 
arise  from  the  want  of  perfect  development  of  the  grovm; 
point  of  the  plant  That  each  is  the  case  would  sppeir  io 
be  proved  by  tbe  fact  that  when  wild  plants  vhtch  htv 
spines,  as  the  apple  and  pear,  are  introduced  into  orchinU 
where  they  have  more  nutrition,  the  growing  point  no 
longer  remains  in  tbe  state  of  a  spine,  but  is  developed  ir.{j 
a  branch  with  leaves.  Oecasionally  spines  bear  lestes,  ar; 
this  is  the  case  in  tbe  white  ihom.  Spines  differ  fron 
prickles  in  being  in  connection  with  the  wood  of  tbe  Hf^ 
and  in  being  compoied  of  bark  and  wood,  as  the  sten  iix^- 
The  prickle  eonsiaU  of  merely  hardeoed  oellulor  tisue,  loi 
can  be  removed  from  the  wood  with  tbe  bark. 

SPINELU  Spimil  Ruby,  Baias  R^.  CffiamU,  Tos- 
dit€,  4^„  oocun  m  loose  and  imbedded  octohedralensoK 
Primary  form  the  cube.  Cleavage  easy,  parallel  to  the  (at* 
of  tbe  octohedron  of  the  black  opaque  variety;  difficult  la 
tbe  other  varieties.  Fracture  coochoidal.  Hardoeusreiter 
than  that  of  quartz,  but  less  than  that  of  corundum.  X>olcor 
red,  blue,  violet  green,  yellow,  brown,  and  black.  Tbe  6m 
is  the  most  common.  Streak  white.  Lustra  vitKOttk 
Transparent;  translucent;  opaque.  Specifio gtt^ity ^'^ ^ 
3*7 

Infusible  by  tbe  blow-pipe ;  the  red  varieties  an  nadtrt^ 
black  and  become  opaque  by  exposure  to  it  butoo  ooohn:. 
at  first  of  a  fine  green  by  transmitted  light  then  M^tis 
colourless,  and  at  last  become  again  red.  , 

Spinell  is  found  in  Ceylon  and  Siam  in  isolated  ind  rolled 
crysuls  in  the  beds  of  rivers.  It  is  found  embedded  m  car- 
bonate of  lime  in  North  America  and  Sweden. 

Several  varieties  have  been  analyzed:  red  ^r^^PJ'^^ 
spinell,  by  Vauquelin ;  blue,  by  Beraelius;  green  and  blact. 
by  Dr.  Thomson. 
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parallel  lo  the  faces  of  the  dodecahedron.  Fracture  con- 
choidal,  uneven.  Hardness  5'Sto6*0.  Colour  brown, 
^'icv,  greyish  black.  Lustre  Titieou$.  Translucent.  Opaque. 
Specific  gravity  2'28.     It  gelatinizes  in  acids. 

it  is  found  on  the  borders  of  Lake  Laach,  near  Ander- 
nach  on  the  Rhine.  Analysis  by  Klaproth  r—Silica,  43*  0 ; 
Alumina,  29*5;  Soda,  19'0;  Lime,  1*5;  Peroxide  of  iron, 
1  •  0  ;  Sulphuric  acid,  2*0  ;  Water,  2*5. 

SPINET',  a  musical  instrument  of  the  harpsichord  kind, 
but  differing  in  shape  and  power,  formerly  much  in  use, 
though  now  entirely  superseded  by  the  piano-forte.  The 
S/Jtnet  had  but  one  string  to  each' note,  which  was  struck 
by  a  quilled  jack,  the  latter  acted  on  in  the  usual  manner 
by  a  key.  The  tone  was.  of  course,  comparatively  weak, 
but  pleasing,  and  as  the  instrument  was  small  in  dimensions 
and  cheap  in  price,  it  answered  the  purpose  of  those  who 
did  not  find  it  convenient  to  purchase  a  narpsichord.  The 
outline  of  its  ordinary  form  was  nearly  that  of  a  harp  laid 
horizontally,  suppo^sing  the  clavier,  or  key-board,  to  be 
pUiced  on  the  outside  of  the  trunk,  or  sounding  part,  of  the 
last-named  instrument. 

SPINNING.    The  art  of  spinning  *  consists,  philosophi- 
'•:;Hy   speaking/  observes  Dr.  Ure,  in  his  •  Philosophy  of 
>I;inufactures/  '  in  forming  a  llexible  cylinder  of  greater  or 
l^'is  diunieter,  and  of  indeterminate  length,  out  of  fine  fibrils 
of  vegetable  or  animal  origin,  arranged  as  equally  as  pos- 
Mble  alongside  and  at  the  ends  of  each  other,  so  that,  when 
twisted   together,   they  may   form    a  uniform  continuous 
thread.'     Whatever  be  the  substance  operated  upon  by  the 
spinner,  whether  cotton,  wool,  flax,  or  silk,  it  is  nerewary  in 
the  first  place  to  lay  the  fibres  or  filaments  parallel  with 
each  other,  so  as  to  form  them  into  a  soft  continuous  ribbon 
or  cord,  sometimes  called  a  sliver.    Excepting  in  the  case 
of  llax,  this  is  done  by  a  carding  or  combing  process,  the 
object  of  which  is  to  disentangle  and  straighten  the  tangled 
li laments;  and  in  all  cases  it  is  desirable  to  distribute  tneir 
ends  as  equally  as  possible  in  the  mass,  in  order  to  tnake 
the  strength  of  the  sliver  uniform.    If  such  a  sliTer  or  cord 
be  firmly  griped  or  compressed  at  two  points  rather  farther 
apart  than  the  average  length  of  its  component  filamenta, 
it  may  be  extended  or  drown  out  to  a  greater  length ;  the 
filaments  sliding  upon  each  other.   When  two  or  more  such 
cords  have  been  extended   in  this  way,   until  they  will 
Ft  retch  no  longer  without  separating  or  being  pulled  asunder, 
they  may  be  laid  parallel  to  each  other,  ana  combined  by 
being  slightly  twisted  together.    The  compound  cord  thus 
formed  may  be  again  extended  by  stretching  or  drawing ; 
and  the  repetition  of  the  processes  of  doubling,  twisting, 
and  stretching  will  enable  tne  spinner  to  extend  the  length 
and  diminish  the  thickness  of  the  cord  until  it  becomes  a 
fine  compact  thread  or  yarn.    In  fact,  the  power  of  exten- 
sion is  almost  unlimited,  except  by  the  imperfect  perform- 
ance of  the  process,  which  might  occasion  the  fibres  to  be 
so  laid  that  several  should  terminate  at  the  same  point, 
whereby  the  cohesion  of  the  thread  would  be  destroyed  ; 
or  by  the  attainment  of  such  a  degree  of  twist  that  the  fibres 
would  sooner  break  than  slide  farther  upon  each  other,^- 
tbeir  mutual  compression  being  sufficient  to  oTercome  their 
individual  strength.    This  explanation  will  apply  to  most 
of  the  operations  classed  under  the  general  name  of  spin- 
ning; but  various  modifications  of  the  process  are  occasioned 
by  the  nature  of  the  material  to  be  spun,  or  the  character  of 
tlie  apparatus  employed. 

It  is  needless  to  enter  at  length  into  the  history  of  the  art 
of  spinning,  an  art  which  has  been  practised  from  the  earliest 
times,  and  to  the  invention  of  which  so  many  claims  have 
been  brought  forward.  The  primitive  modes  of  spinning  b? 
the  spindle  and  distaff,  and  by  the  spinning-wheel,  which 
are  still  extensively  practised  in  the  East,  and  not  entirely 
Ru  perseded  in  some  remote  distncts  of  Scotland,*  only  enable 
tiie  spinner  to  produce  a  single  thread;  but  with  the  almost 
automatic  spinning-machinery  which  has  been  called  into 
existence  by  the  cotton  manufacture,  one  individual  may 
pro  luce  nearly  two  thousand  threads  at  the  same  time.  The 
Iiistory  of  the  series  of  inventions  by  which  this  result  has 
been  gradually  attained  has  heen  already  given  under  Ark- 
wRiGHT,  Sir  Richard,  vol.  ii.,  p.  344;  Cotton  Spinning, 
vol.  viii.,  p.  94 ;  and  Cotton  Manufacturx,  vol  tiiL,  p. 
98.  As  the  application  of  spinning-machinery  to  other 
manufactures  has  arisen  out  oi  the  improvements  made  in 
that  of  cotton,  it  is  needless,  after  the  information  conveyed 
in  those  articles,  to  do  more  than  add  a  few  remarks  respect- 
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ing  the  principal  variations  necessary  to  adapt  similar  ma- 
chinery to  the  spinning  of  wool,  flax,  and  silk. 

The  principle  of  roller-spinning  has  been  explained  as 
above,  vol.  ii.,  p.  345.  The  soft  cord  or  sliver  is  caused  to 
pass  between  two  pairs  of  rollers ;  the  space  between  the 
two  pairs  being  rather  more  than  equal  to  the  length  of  the 
fibres.  The  two  pairs  of  rollers  between  which  the  sliver  is 
compressed  do  not  separate  farther  from  each  other  in  order 
to  stretch  it,  but  that  eflfect  is  produced  by  making  the 
second  pair  of  rollers  revolve  faster  than  the  first  It  is 
necessary  to  arrange  the  distance  between  the  two  pairs  of 
rollers  with  reference  to  the  average  length  of  the  filaments 
of  which  the  sliver  is  composed ;  because  if  the  two  pairs  of 
rollers  were  too  far  apart,  the  soft  cord  would  be  liable  to 
separate  between  them,  and  if  they  were  too  near,  so  that 
the  opposite  ends  of  a  filament  should  be  compressed  be- 
tween them  at  the  same  time,  the  sliver  could  not  extend 
or  lengthen  by  the  sliding  of  the  filaments,  but  the  filaments 
themselves  must  break  with  the  strain.  Hence,  in  ma- 
chinery for  spinning  wool,  on  account  of  the  variable  length 
of  the  filaments,  the  draw  ing*  rollers  are  somounted  that  they 
may  bo  readily  adjusted  to  different  distances.  In  conse- 
quence of  the  greater  elasticity  of  wool,  the  relative  veloci- 
ties of  the  two  pairs  of  rollers  are  so  arranged  as  to  produce 
a  greater  degree  of  stretching  or  extension  than  is  usual 
with  cotton. 

For  spinning  flax  other  modifications  are  necessary, 
owing  to  the  greater  length  of  its  fibre,  and  its  peculiar 
character.  Instead  of  being  curled  and  tangled  together 
like  those  of  cotton  and  wool,  the  fibres  of  flax  are  nearly 
straight  and  parallel,  but  so  firmly  connected  together  in 
bundles  as  to  need  splitting  or  separating  by  a  kind  of  me- 
tallic comb,  called  %  heckle  or  hackle.  This  operation  has 
been  usuallv  performed  by  the  hand,  in  the  manner  de- 
scribed in  the  article  Flax,  vol.  x.,  p.  305,  and  it  has  been 
found  very  difficult  to  apply  machinery  successfully  to  the 
process,  as  no  machine  can  proportion  the  force  exerted  to 
the  state  of  the  flax  with  tne  same  accuracy  as  an  expe- 
rienced hand.  A  material  difference  between  the  processes 
of  heckling  by  hand  and  by  machinery  consists  in  the  cir- 
cumstance that  in  the  former  case  the  heckle  is  stationary, 
and  the  flax  is  moved  through  it,  while  in  the  latter  thoi 
principal  movement  is  in  the  heckle  itself.  Automatic 
heckles  are  placed  between  the  pairs  of  rollers  in  machinery 
for  drawing  the  slivers  of  flax.  Machinery  for  spinning 
tow  is  similar,  but  has  a  different  heckling  apparatus,  to 
allow  of  the  rollers  being  nearer  together,  because  of  the 
comparative  shortness  of  the  fibres.  As  the  fibres  of  flax 
have  not  the  same  tendency  to  mutual  entanglement  as 
those  of  wool  and  cotton,  it  is  necessary  to  moisten  them 
with  water  to  make  them  adhere  to  each  other  during  the 
process  of  spinning,  and  also  to  render  them  more  pliable 
and  easy  to  twist.  Until  recently,  cold  water  was  used  for 
moistening  the  flax  for  machine-spinning ;  but  the  substi- 
tution of  hot  water  for  that  purpose  has  been  found  a  great 
improvement.  By  this  alteration  a  much  finer,  smoother, 
ana  more  uniform  thread  may  be  produced,  and  a  given 
weight  of  flax  may,  it  is  stated,  be  spun  to  double  the  length 
that  it  formerly  could.  The  inconvenience  of  the  spray 
thrown  about  by  the  process  of  flax-spinning  is  very  serious, 
althongh  measures  have  been  adoptea  to  lessen  its  injurious 
effect  upon  the  health  of  the  spinners.  Particular  descrip- 
tions of  the  machinery  used  for  spinning  flax,  with  the  flax- 
gill,  or  automatic  heckle,  may  be  found  in  Dr.  Ure's  '  Phi- 
losophy of  Manufactures'  and  *  Dictionary  of  Arts,'  &o. 
In  the  latter  work  it  is  stated  that  the  first  attempts  at 
spinning  flax  and  hemp  by  machinery  went  on  the  prin- 
ciple of  cutting  the  filaments  into  short  lengths,  by  which 
their  cohesive  strength  was  wasted.  In  such  experiments 
tow  was  used  with  more  success,  because  of  its  greater  simi- 
larity to  cotton.  The  first  tolerable  results  in  the  spinning 
of  flax  by  machinery  were  obtained  about  the  year  1810,  as 
we  are  informed  in  the  same  work,  by  the  brothers  Girard, 
at  Paris ;  but  the  French  have  never  carried  the  art  to  any 
great  practical  perfection.  In  this  kingdom  many  ingenious 
inventions  have  been  recently  brought  into  operation ;  and 
at  Leeds,  Dundee,  and  Belfast,  the  machine-spinning  of 
flax  has  been  brought  to  a  state  of  perfection  little  short  of 
that  of  cotton.  The  great  superiority  of  rope-yarns  made 
by  machinery  over  those  made  by  hand  has  been  alluded 
to  under  Ropx,  vol.  xx.,  p.  154. 

The  manufacture  of  yarns  or  threads  of  the  best  quality 
of  silk  is  a  process  essentially  different  from  the  spinning  of 
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cotton  wool,  or  flax.  Instead  of  combining  a  number  of 
short  fibres  into  a  long  thread,  the  silk-throwster  receives  the 
lilk  in  the  form  of  very  long  and  exceedingly  fine  filaments, 
which  merely  need  cleansing  and  twisting  together  until  the 
requisite  strength  is  attained.  The  twisting  process  is,  in 
this  case,  calltKl  spinning.  There  is,  however,  besides  the 
best  portion  of  the  silk,  which  is  wound  off  from  the  cocoon, 
a  quantity  of  loose  ox 'floss  silk,  which  forms  a  soft  tangled 
mass  enveloping  it.  This,  with  the  refuse  of  the  superior 
part  of  the  silk,  under  the  general  name  of  waste,  is  con- 
verted into  yarns  for  coarse  or  inferior  articles,  by  a  process 
very  similar  to  that  of  spinning  other  fibrous  substances.  This 
waste  silk  was  formerly  cut  by  a  machine,  to  reduce  its  fila- 
ments into  short  lengths,  and  then  treated  much  in  the  same 
way  as  cotton  wool;  but  the  process  of  manufacturing  it 
into  yarns  has  been  recently  much  improved  by  the  adoption 
of  contrivances  similar  to  those  used  in  ilax-spinning,  by 
which  the  filaments  are  heckled  or  drawn  out  into  a  sliver 
without  being  cut.  A  detailed  account  of  the  art  of  spin- 
nine;  silk-waste  is  given  in  the  article  *  Silk  Manufactures,' 
in  the  new  edition  of  the  'Encyclopaedia  Britannica.*  It  is 
there  observed  that  this  art  is  still  in  its  infancy :  but  its 
rapid  progress  in  this  country  maybe  inferred  from  the  fact 
that  while,  in  1814,  the  quantity  of  waste-silk  imported  into 
Great  Britain  was  only  28.996  lbs.,  it  amounted  to  1,509,334 
lbs.  in  1836.  In  1839,  according  to  the  table  in  the  article 
Silk,  p.  1*2,  the  Quantity  imported  of  this  description  was 
1,042,490  lbs.,  ana  the  quantity  of  raw  silk  of  the  ordinary 
character  3.746,248  lbs. 

SPI'NOLA,  AMBRO'SIO.  MARQUIS  OF.  was  born  at 
Genoa  in  1569.  His  family  were  originally  from  Spinola,  a 
small  town  on  the  confines  of  the  duchy  of  Milan  and  the 
Monfcrrat ;  but  one  of  his  ancestors  removed  to  Genoa,  where 
he  amassed  considerable  wealth  by  engaging  in  mercantile 
speculations.  On  the  death  of  his  fatner,  Ambrosio  fol- 
lowed his  pursuits,  while  his  younger  brother  Frederic  em- 
braced the  military  profession.  Having  in  1598  entered  the 
service  of  Philip  Ill.of  Spain,  with  six  galleys  equinped  and 
armed  at  his  own  expense,  Frederic  was  employea  against 
the  Dutch,  over  whom  he  gained  several  victories,  ruining 
their  trade,  and  capturing  or  sinking  their  ships.  In  1601 
Frederic  was  appointed  admiral  of  the  Spanish  licet  on  the 
coast  of  the  Netherlands,  and  shortly  af\er  was  invested 
with  full  powers  to  raise  a  body  of  troops  to  operate  against 
the  insurgents  of  Flanders.  He  then  went  to  Genoa,  and 
prevailed  on  his  brother  Ambrosio  to  take  the  command  of 
the  land  forces,  whilst  ho  scoured  the  sea  with  his  fleet. 
The  army  was  to  be  raised  in  the  duchy  of  Milan,  and  to 
consist  of  9000  men,  Italians  and  Spaniards,  whom  the  two 
Spinolas  were  to  arm  and  pay,  after  the  manner  of  the  old 
cofidottiert't  to  be  afterwards  reimbursed  by  the  Spanish 
treasury.  This  circumstance,  at  a  time  when  the  conduct  of 
wars  depended  so  much  upon  the  troops  being  regularly 
paid,  contributed  in  a  great  degree  to  the  success  which 
afterwards  rendered  Spinola  so  celebrated.  While  the 
Spanish  troops  in  Flanders  were  disorderly  and  mutinous, 
those  under  the  command  of  Spinola  were  always  a  pattern 
uf  obedience  and  discipline.  Ambrosio  left  Milan  in  May, 
1602,  and  entered  the  Low  Countries.  He  served  at  first 
under  Mendoza.  who  sent  him  to  the  relief  of  Grave,  be- 
sieged by  Maurice  ;  but  he  was  defeated  in  an  attempt  to 
break  through  the  enemy's  lines,  and  Grave  surrendered  on 
the  20th  of  September,  1602.  The  ensuing  year  (May, 
1G03)  his  brother  Frederic  was  killed  in  a  naval  engage- 
ment with  the  Dutch.  Shortly  after  Spinola  was  appointed 
general-in-chief  of  the  Spanish  forces  in  the  Netherlands. 
lie  began  the  campaign  by  an  attempt  to  relieve  the 
town  of  Sluys,  which  was  besieged  by  the  Prince  of  Nas- 
siu;  but  in  this  he  failed,  the  place  having  capitulated 
on  the  19lh  of  August,  1604.  The  Archduke  Albert  of 
Austria,  governor  of  the  Netherlands,  having  employed 
liiin  in  the  capture  of  Ostend,  which  had  long  been  be- 
sieged by  the  Spaniards,  it  felt  into  his  hands  after  it 
had  sustained  a  siege  of  three  years  and  two  months. 
Although  Spinola  obtained  possession  of  a  mere  heap 
of  ruins,  his  reputation  was  at  once  established  thi'ough- 
out  Europe.  After  this  he  repaired  to  Madrid,  where 
he  was  received  by  King  Philip  with  the  respect  due 
to  his  talents,  and  appointed  commander-in-chief  of  all  the 
Italian  and  Spanish  forces  in  the  Netherlands.  On  his  way 
back  to  the  theatre  of  war,  he  passed  through  Paris,  w  here 
he  had  an  interview  with  Henry  IV.  This  king  having 
asked  him  what  were  bis  plans  for  the  ensuing  campaign, 


Spinola,  who  penetrated  his  motives,  entered  vitboot  besllt- 
tion  into  the  detail  of  his  projects,  and  of  the  military  open- 
tions  which  he  intended  to  perform.  Taking  for  granted 
that  Spinola  wished  to  deceive  him,  Henry  wrote  to  Mau- 
rice the  very  contrary  of  what  he  had  been  told :  atid  vbvn 
he  saw  that  by  performing  exactly  what  he  had  tiaiel 
Spinola  had  deceived  both  htm  and  his  antagonist,  bei^&iid 
to  have  exclaimed,  '  Others  have  deceived  me  by  falsfebtxd, 
but  Spinola  by  telling  the  truth.'  Maurice  at  length  nv 
the  artifice,  and  changed  his  plan  of  operations,  but  be  ««i 
unable  to  gain  any  decisive  advantage  over  bis  adverun, 
who  dexterously  availed  himself  of  the  fortresses  and  uf  lU 
nature  of  the  ground  to  keep  him  in  check.  A  defi».T» 
naval  action,  in  which  the  Dutch  admiral  Heemoketk  (i^ 
stroyed  the  Spanish  squadron  near  Gibraltar  (1C07),  in- 
duced the  cabinet  of  Madrid  to  propose  an  arnniiii^ 
which  was  concluded  between  Spinola  and  Miurice  fjr 
twelve  years  (1609).  The  war  was  renewed  in  1621,  ovu^ 
to  the  disputed  succession  to  the  ducby  of  Cleves,  and  Spam. 
by  her  connection  with  the  house  of  Austria,  and  the  liupe 
of  recovering  her  lost  dominion  over  Holland,  entered  inio 
it.  Spinola  commanded  the  Spanish  forces,  and  Maur<c 
was  again  his  opponent.  The  advantaj^e  however  rema:T.«l 
entirely  with  the  former.  Ju tiers  was  invested  and  taken, 
and  the  siege  of  Breda  was  commenced.  Whilst  lr}ing  h 
relieve  this  city,  the  Prince  of  Nassau  [Maurice]  died  of 
a  fever  occasioned  by  the  noxious  air  of  the  marshy  soil,  ai  1 
Spinola  himself  was  reduced  to  a  weak  slate  of  bc-.i:\ 
owing  to  the  same  cause ;  but  after  ten  months*  siege.  B;c!i 
opened  its  gates  (June,  1625).  This  was  Spiaola's  ku 
achievement,  his  health  obliging  him  soon  after  to  re3:(;n 
the  command.  In  1629  he  was  employed  against  the  Fretii  h 
in  Italy,  but  he  was  unable  to  gain  any  decisive  advanti^c, 
and  he  died  soon  after  (1630),  of  vexation  and  disappoiat- 
ment  caused  by  the  complete  disregard  of  his  pecuniary 
claims  by  the  court  of  Madrid.  Spinola  was  doubtless  one 
of  the  ablest  generals  of  his  time,  being  second  only  toktf 
antagonist.  Prince  Maurice,  in  military  talent. 

(Watson's  Philip  III.,  Lond ,  1 783,  4lo.,  p.  86,  et  teq.  i 
Bentivoglio,  De  la  Guerra  di  Fiandra^  CoWne,  1634,  4!i>.) 

SPINO'ZA,  BENEDICT,  the  son  of  a  Portuguese  Jew 
at  Amsterdam,  was  born  in  that  city,  the  24th  of  November, 
1632.  He  was  christened  Barucb,  but  on  his  renounce^ 
ment  of  Judaism  he  always  called  himself  Benedict.  Fium 
his  infancy  he  exhibited  remarkable  indications  of  menial 
acutenesSi  and  his  frail  sickly  cunsliiution  forced  bim  tu 
find  solace  in  study.  He  became  well  versed  iu  the  Hebrv* 
language,  and  Icui  nt  also  Italian,  Spanish,  German,  an  1 
Dutch.  His  early  studies  were  principally  the  Bible  sbd 
Talmud ;  and  his  penetration  was  so  keen,  and  the  logira! 
tendency  of  his  mind  was  so  great,  that  he  won  the  adm.* 
ration  of  Morteira,  the  ciiief  rabbin,  who  became  Im  >n* 
structor.  His  studies  however  led  him  to  speculate  curu>u»!) 
on  certain  points  which  were  received  in  the  Jewish  religioo. 
The  immortality  of  the  soul,  for  e.xample,  he  nowhere  fvanil 
confirmed  in  the  Old  Testament ;  on  the  contrary.  tlieO'i 
Testament  is  silent  on  that  point,  a  matter  which  has  callei 
forth  great  discussion.  Among  the  most  celebrated  of  ibe 
treatises  on  this  subject  are  Dr.  William  Sherlock's  *  Dis- 
course of  the  Immortality  of  the  Soul  and  a  Future  Stale,' 
and  Warburton*s  *  Divine  Legation  of  Moses.'  Spiooo 
made  no  secret  of  his  opinions  on  this  matter,  and  t«o  if 
his  young  friends  soon  disseminated  the  report  of  h\> 
infidelity.  Spinoza  was  in  consequence  summoned  M*t« 
the  synagogue,  where  his  judges,  after  deploring  that  tnc 
who  had  given  such  hopes  should  have  wandered  from  the 
right  path,  informed  him  that  he  was  summoned  to  gi^t'^ 
profession  of  his  faith.  He  was  accused  of  havmg  treated 
the  law  and  religion  of  Moses  with  contempt,  vli.ch  I>e 
denied,  but  he  maintained  his  omuions.  Long  dt»^u»^)ous 
took  place,  in  which  Morteira,  who  was  enraged  at  hi>  d»»' 
ciple,  used  all  his  endeavours  to  get  him  excommunicated, 
in  wliich  he  subsequently  succeeded. 

A  physician  called  Vanden  Ende,  who  wss  himself 
accused  of  scepticism,  instructed  Spinola  in  Latin  v»d 
Greek.  Vanden  Ende  had  also  a  daughter,  not  prepo»»c>s- 
ing  in  appearance,  but  well  acquainted  with  Latin,  and  an 
excellent  musician.  Spinoza  took  lessons  in  Latin  and  low 
at  the  same  time  ;  and  would  have  married  her,  bid  not  a 
young  merchant  from  Hamburg,  wiih  the  rooie  potent 
seductions  of  pearl  necklaces,  rings,  and  other  arlicli'S.  »uo 
her  heart.  Spinoia*s  Latin  however  was  uteftil  in  u^ 
new  philosophical  atudiesi  for  which  he  had  abiadoiKd 
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modes.  Bat  there  cannot  be  two  lubstancei  of  the  tame 
Attribute,  since  there  would  be  no  means  of  distinguishing 
tliem  except  their  modes  or  affections ;  and  every  substance, 
being  prior  in  order  of  time  to  its  modes,  may  be  considered 
independently  of  them ;  hence  two  such  substances  could 
not  be  distinguished  at  all.  One  substance  therefore  cannot 
be  the  cause  of  another,  for  they  cannot  have  the  same  at- 
tribute, that  is,  anything  in  common  with  another.  Every 
•ubstsnce  is  therefore  self-caused ;  that  is,  its  existence  is 
implied  in  its  essence.  It  is  also  necessarily  infinite,  for  it 
would  otherwise  be  terminated  by  some  other  of  the  same 
nature  and  necessarily  existing;  but  two  substances  cannot 
have  the  same  attribute,  and  therefore  cannot  both  possess 
necessary  existence.  The  more  existeoce  anything  pos- 
sesses, the  more  attributes  are  to  be  ascribed  to  it.  This 
follows  from  the  definition  of  an  attribute.  The  more  attri- 
bules  we  ascribe  to  anything  therefore,  the  more  we  are 
forced  to  believe  in  its  existence;  and  from  this  is  derived 
the  existence  of  God.  God,  or  a  substance  consisting  of 
infinite  attributes,  each  expressing  an  eternal  and  infinite 
power,  necessarily  exists,  for  such  an  essence  involves  ex- 
istence. If  anything  does  not  exist,  a  cause  must  be  given 
for  its  non-existence.  If  only  twenty  men  exist,  an  extrinsic 
reason  must  be  given  for  this  number,  since  the  definition  of 
man  does  not  involve  it  or  any  number. 

There  can  be  only  one  substance,  God.  Whatever  is.  is 
in  God,  and  without  God  nothing  can  be  conceived.  For 
he  is  the  sole  substance,  and  modes  cannot  be  conceived 
without  substance ;  but  besides  modes  and  substance  no- 
thing exists.  God  is  not  corporeal,  but  lx)dy  is  a  mode  of 
God,  and  therefore  uncreated.  God  is  the  cause  of  all 
things,  and  that  immanently,  but  not  transiently.  He  is 
the  efficient  cause  of  their  essence  as  well  as  their  existence, 
since  otherwise  their  essence  might  be  conceived  without 
God,  which  is  absurd.  Thus  all  particular  and  concrete 
things  are  only  the  accidents  or  affections  of  God's  attributes, 
or  modes  in  which  they  are  determinately  expressed.  God's 
power  is  the  same  as  his  essence ;  for  he  is  the  necessary 
cause  both  of  himself  and  of  all  things,  and  it  is  as  impos- 
sible fur  us  to  conceive  f^im  not  to  act  as  not  to  exist.  God 
viewed  in  the  attributes  of  his  infinite  substance  is  the 
same  as  nature,  that  is,  to  u»e  his  fine  and  subtle  expres- 
sion, the  *  nature  naturans ;'  but  in  anothecsense,  nature, 
or  '  natura  naturata,'  expresses  onlv  the  modes  under  which 
the  divine  attributes  appear.  And  intelligence  considered 
in  act,  even  though  infinite,  should  be  referred  to  *  natura 
naturata;'  for  intelligence  in  this  sense  is  but  a  mode  of 
thinking,  which  can  only  be  conceived  by  means  of  our  f  on- 
cepiion  of  thinking  in  the  abstract,  that  is,  by  an  attribute 
of  God.  The  fsoulty  of  thinking,  as  distinguished  from  the 
act,  as  also  those  of  desiring,  loving,  and  the  rest,  have  no 
existence.  This  is  an  anticipation  of  Hume's  doctrine. 
[Scepticism. ]  There  is,  says  Spinosa,  an  infinite  power  of 
thinking,  which,  considered  in  its  infinity,  embraces  all  na- 
ture as  its  object,  and  of  which  the  thoughts  proceed  ac- 
cording to  the  order  of  nature,  being  its  correlative  ideas. 
This  agrees  with  Plato,  who  says  a  law  of  nature  is  an  idea 
in  its  objective  reality;  that  is,  idea  and  law  (in  this  sense) 
are  correlations.  This  opinion  is  indeed  as  old  as  philoaophy 
itself,  and  is  found  in  every  country.  The  universe  is  tasen 
as  the  manifestation  of  the  Deity;  not,  as  many  suppose, 
as  the  Deity  himself;  but,  to  use  the  words  of  Cousin,  *  the 
Deity  passinir  into  activity,  but  not  exhausted  by  the  act.' 
(Cours  de  /At/..  Intro,)  It  is  owing  to  the  abstract  and 
subtle  nature  of  Spinoza's  method  that  his  system  has  been 
so  often  misunderstood.  The  positions,  for  example,  which 
we  have  set  down,  require  patient  meditation  and  an  ac- 
quaintance with  metaphysical  language  to  be  intelligible, 
and  some  of  them  are  open  to  the  grossest  misinterpretations. 
Thus  Spinoza  is  usuallv  accused  of  atheism,  while  not  only 
are  his  doctrines  found  in  St.  Paul,  St.  Augustin,  and  the 
Greek  writers,  but  all  the  modern  German  philosophy,  from 
Kant  downwards,  owns  him  as  its  master. 

Spinoza  does  not  confound  God  with  the  material  uni- 
verse ;  his  words  distinctly  absolve  him  from  such  a  charge: 
'  God  is  the  identity  of  the  natura  naturans  and  the  natura 
naturata'  (natura  naturans  et  natura  naturata  in  identitate 
Deus  est).  Crod  and  nature  are  not  two  distinct  entities, 
but  one  living  whole.  God  is  the  '  idea  iromanens,'  the 
true  spiritual  existence,  the  living  principle  which  permeates 
the  whole.  The  material  universe  is  only  one  phasis  of  his 
infinite  attributes,  namely,  extension ;  but  Spinoza  rigidly 
•nd  univ^naUy  teaches  that  th«  Oa9lAfliut«  Subftanoe  hat 


two  infinite  attribulet,  extension  and  thought.  Extension  is 
visible  thought,  and  thought  is  invisible  extension.  Ti^ 
use  of  the  word  substance,  by  which  he  signifies  cxi«t«tK<, 
the  *  prima  materia'  of  the  schoolmen,  has  led  to  much  mit* 
undemtanding,  and  his  adversaries  have  replied  ss  if  [« 
meant  by  substance  what  we  express  by  matter  and  body. 
When  Spinoza  therefore  says  that  God  is  the  inOniu^  hub- 
stance,  he  does  not  mean  the  material  univerw,  srfaicb  \% 
only  one  attribute  of  existence,  namely,  extension;  be 
simply  gives  the  Platonic  expression  {rh  hv  mal  rh  vayK  ^be 
unique  conception  of  the  AIL  When  Spinoza  isierli 
thought  to  be  the  other  infinite  attribute  of  subilsnce.  be 
follows  Parmenides,  of  whom  Ritter  says,  'Thought  sp{>ct}t4 
to  him  to  exhibit  merely  one  aspect  of  the  All.'  (Getcktelut 
der  Phitot.,  vol.  i.,  p.  460.)  It  should  be  observed  thatibc 
attribute  of  thought  is  not  proved.  He  demonstntei  ibc 
necessity  for  extension,  by  saying  that  we  cannot  conceive 
substance  without  conceiving  it  as  extended ;  but  si  we  tu 
conceive  substance  without  thought,  we  may  derosnd  a  d«- 
monstration  of  the  necessity  of  this  attribute,  which  Spiooti 
has  not  given.  In  other  words,  from  the  definition  of  tub- 
stance,  extension  follows  as  ii  necessary  attribute;  butir. 
the  definition  of  substance,  there  is  no  necessity  ioTohcd 
for  thought  as  an  attribute. 

God  then,  according  to  Spinoza,  is  the  *  idea  imm&ncns' 
the  fundamental  fiict  and  reality  of  all  existence,  the  odIv 
power,  the  only  eternity.  What  vre  name  the  unix*er»«  u 
only  the  visible  aspect,  the  realised  form  of  his  existent 
All  concrete  things  change  and  perish ;  they  are  only  romic^ 
of  the  infinite  Being,  who  alone  remains  uncbangesble.  It 
is  a  gross  error  (the  origin  of  which  may  be  traced  to  ib( 
misconception  of  his  word  *  substance*)  to  assert,  ss  it  ofuo 
has  been,  and  on  which  Bayle  founds  his  refulstico  of 
Spinoza,  that  this  system  is  pantheistic,  in  the  common  «^ 
ceptation  of  the  term,  that  it  identifies  all  things  with  Gi>J. 
and  consequently  that  every  concrete  thing  is  a  part  otCwi 
Such  a  conception  is  purely  material  and  superfirji 
Sehelling  has  well  refuted  it :  *  God  is  that  which  exisu  1:1 
itself,  and  is  comprehended  from  itself  alone ;  the  finite  s 
that  which  is  necessarily  in  another,  and  can  only  be  con- 
prehended  from  that  other.  Things  therefore  are  not  oi.a 
in  degree,  or  through  their  limitations,  different  from  Gud 
but  ioto  genere.  Whatever  their  relation  to  God  00  oiUi 
points,  they  are  absolutely  divided  from  him  on  this.  \U 
they  exist  in  another,  and  he  is  self* existent  or  ori^iiui. 
From  this  difiference  it  is  manifest  that  all  iudividual  tv,M 
things  taken  together  cannot  coiistituto  God ;  since  xhn 
which  is  in  its  nature  derived  cannot  be  one  with  Uson- 
ginal,  any  more  than  the  single  points  of  a  drcunfrreocr 
taken  together  can  constitute  the  circumference,  which  u  a 
whole  is  of  necessity  prior  to  them  in  idea.'  (Pkilotoph$c^ 
Schn/ien,  p.  104.) 

We  have  not  space  to  go  through  the  ideological  asil 
moral  parts  of  Spinosa*s  'Ethics,*  as  we  have  done  tbi 
metaphysical,  but  a  few  of  the  more  important  propoiitwof 
may  be  usefully  quoted. 

The  mind  does  not  know  itself,  except  so  fsr  ss  it  recet)« 
ideas  of  the  afifections  of  the  body.  But  these  idess  of  seo* 
sation  do  not  give  an  adequate  knowledge  of  an  extenii 
body,  nor  of  the  human  body  itself.  The  mind  therefore  bas 
but  an  inadequate  and  confused  notion  of  anything  lo  long 
as  it  judges  only  by  fortuitous  perceptions ;  but  it  ma}  «(* 
tain  it  clear  and  distinct  by  internal  reflection  and  com- 
parison. This  is  the  doctrine  of  Hobbes  and  locU  et- 
Elicitly  sUted.  No  positive  idea  ean  be  false ;  for  there  can 
D  no  such  idea  without  God,  and  all  ideas  in  God  sie  true, 
that  is,  correspond  with  their  oUect.  Falsity  thenfore  con- 
sisU  in  that  privation  of  truth  which  arises  from  ioadequate 
ideas ;  an  adequate  idea  being  one  which  contsios  no  in* 
compatibility,  without  regard  to  the  reality  of  iusuppo»<i 
correlative  object.  Error  ia  imperfect  truth.  It  seises  ooe 
aspect  of  the  truth  to  the  ne^ect  of  the  rest. 

All  bodies  agree  in  somethings;  and  of  these  sll  nea 
have  adequate  ideas ;  hence  common  notioos  which  *» 
possess,  such  as  extensbn,  duration,  number.  The  buisaD 
mind  however  can  only  form  a  certain  number  <^^^!^ 
images  at  the  same  time ;  if  this  number  be  exceeded,  (br/ 
become  confiised :  and  as  the  mind  perceives  distinctly  ju» 
so  many  images  as  can  be  formed  in  the  body ;  when  ibtf«« 
are  confused  the  mind  also  will  perceive  ibem  confusedly.  f»i 
will  comprehend  them  under  one  attribute,  u  man,  boi se.  o<^' 
&c. ;  the  mind  perceiving  a  number  of  such  imager  buioo 
tbeirdii(nMiowofitaliive^eQlmii%fco.  TkuftMUu^*^ 
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iilea|k  formed :  0rit,  by  s)agulars,wbicb  the  mdsm  reprewnt 
L*u^t'u»o(lIy  aad  imperfectly;  secondly,  by  signs,  that  ii^by 
an^ociating  the  reroembraiices  of  things  with  words,  which 
Spinoza  calls  imagination ;  thirdly,  by  reason  ;  and,  fourthly, 
by  inluiiive  knowledge.  Knowledge  of  the  (list  kind  is  tlie 
source  of  error ;  the  second  and  third  are  necessarily  true. 
It  is  important  to  distinguish  images  from  words.  Those 
who  think  ideas  consist  in  images  whicti  they  perceive, 
fancy  that  ideas  of  which  they  can  form  no  image  are  arbi- 
trary. They  look  at  ideas  as  pictures  on  a  tablet,  and  hence 
do  nottindentand  that  an  idea,  as  such,  involves  an  aiiirma* 
tion  or  negation.  And  those  who  confound  words  with  ideas 
fancy  they  can  will  something  contrary  to  what  they  per- 
ceive, because  they  can  affirm  or  deny  it  in  words.  But 
thought  does  not  involve  the  conception  of  cxteniiion  ;  and 
therefore  an  idea,  or  mode  of  thought,  neither  consists  in 
imageii  nor  in  words,  the  essence  of  which  consists  in  cor- 
poreal motions  not  involving  tbo  conception  of  thought. 

Men  can  hat'e  an  adequate  knowledt^e  of  the  eternal  and 
infinite  being  of  God,  but  cannot  imagine  God  as  they  can 
bodies ;  and  hence  have  not  that  clear  perception  of  his 
being  which  they  have  of  that  of  bodies,  and  have  perplexed 
themselves  by  associating  the  word  God  with  sensible 
imu:res,  which  it  is  hard  lo  avoid.  The  existenrc  of  God 
ran  oe  conceived;  indeed  it  is  a  necessary  concc>ptiun  from 
which  no  mind  can  escape ;  but  the  manner  of  his  existence 
ran  never  be  conceived.  The  source  of  error  in  ibis  cane  is 
that  men  do  not  name  things  correctly ;  for  they  do  not  err 
in  their  own  minds,  but  in  this  application ;  as  men  who  oast 
up  wrong  see  different  number^  in  their  minds  from  those 
iu  I  he  true  result. 

The  mind  has  Ao  free  will,  but  is  determined  by  a  cause, 
which  itself  is  determined  by  some  other  cause,  and  so  on 
for  ever.  For  the  mind  is  only  a  mode  of  thinking,  and 
therefore  eannot  be  tbe  free  cause  of  its  actions.  Will  and 
understanding  are  one  and  the  same  thing;  and  vohtiona 
are  only  afilrmations  or  negations,  each  of  whioh  belongs  to 
the  essence  of  the  idea  affirmed  or  denied.  This  subtle 
o(»iii.oa  it  also  adopted  by  Malubranche,  Cudworth,  and 
Fichttf. 

Spinoza^s  moral  system  is  as  rigidly  deduced  from  pre* 
Diises  as  his  metaphysicgl.  Most  men  who  have  written  on 
moral  subjects,  he  says,  have  treated  man  as  something  out 
of  nature,  as  a  kind  of  *  imperium  in  imperio,' rather  than  as 
a  part  of  the  general  order*  They  have  conceived  him  to 
eiijuy  a  power  of  disturbing  that  order  by  his  own  deter- 
in  t  nation,  and  ascribed  his  weakness  and  inconstancy  not  to 
tht)  necessary  laws  of  tbe  system,  but  to  some  strange  defect 
in  himself,  which  they  cease  not  to  lament,  deride,  or  exe- 
crate. But  the  acts  of  mankind,  and  the  passions  from 
wbinh  they  proceed,  ere  in  reality  but  links  in  the  series, 
aad  proceed  in  harmony  with  the  common  laws  of  universal 
nature.  Men  finding  many  things  in  themselves  and  in 
nature,  serving  as  means  to  a  certain  good,  whioh  things 
they  know  to  have  not  been  provided  by  themaelves,  have 
believed  that  some  one  has  provided  them,  arguii&g  by  ana* 
logy  of  the  means  whioh  they  in  other  instances  employ 
themselves.  Hence  they  have  imagined  a  variety  of  gods, 
and  these  gods  they  sunpose  to  coiwult  the  good  of  men  in 
order  to  be  worshipped  by  them,  and  have  devised  every 
means  of  superstitious  devotiog  to  ensure  the  favour  of  these 
divinities.  Finding  also  in  the  midst  of  so  many  beneficial 
things  m  nature  not  a  few  of  an  opposite  effect,  they  have 
ascribed  them  to  the  anger  of  the  gods  on  account  of 
the  neglect  of  men  to  worship  them.  Nor  has  the  expe- 
rience of  calamities  falling  alike  on  the  pious  and  impious 
cured  them  of  this  belief;  they  choose  rather  to  acknow- 
ledge their  igtioranoe  why  good  and  evil  are  thus  distributed, 
Uian  give  up  their  favourite  theory.  But  all  things  occur  by 
eternal  necessity.  Moreover  were  God  to  net  for  an  end,  he 
must  desire  MMBething  which  he  wants;  for  it  is  acknow- 
ledged by  theologians  that  bo  acts  for  his  own  sake  and  not 
fur  the  sake  of  things  created. 

Men  having  thought  that  all  things  were  created  for  them, 
have  invented  names  to  distinguish  that  as  good  which  tends 
to  their  benefit ;  and  believing  themselves  free,  have  got 
the  notions  of  right  and  wrong,  praise  and  dispraise.  And 
srli«u  they  can  easily  apprehend  the  relations  of  things,  they 
sail  them  well  ordered,  if  not,  ill  ordered ;  as  if  order  were 
any  thing  except  in  regard  to  our  imagination  of  it. 

We  are  said  to  act  when  anything  takes  pUce  within  us, 
or  without  us,  for  which  we  are  an  adequate  cause ;  that  i^ 
when  it  may  be  explained  by  moans  of  our  own  nature  alone. 
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We  are  acted  upon  wbenanvthing  takes  place  within  us  which 
cannot  wholly  ne  explained  bvour  own  nature.  Passions  are 
the  affections  of  the  body,  which  increase  or  diminish  its  power 
of  action,  and  they  are  also  the  ideas  of  those  affections. 
Neither  the  body  can  determine  the  mind  to  thinking,  nor 
can  the  mind  determine  the  body  to  rest  or  motion.  For  all 
that  takes  place  in  body  must  be  caused  by  God,  considered 
under  his  attribute  of  extension,  and  all  that  takes  place  in 
mind  must  be  caused  by  God,  considered  under  his  attribute 
of  thought.  The  mind  and  the  body  are  but  one  thing  con- 
sidered under  different  attributes ;  the  order  of  action  and 
passion  in  the  body  being  the  same  in  nature  with  that  ol 
action  and  passion  in  the  mind.  But  men,  though  ignorant 
how  far  the  natural  powers  of  bod  V  reach,  ascribe  its  operations 
to  the  deteiraiuation  of  the  mind,  veiling  their  ignorance  in 
specious  words.  For  if  they  allege  that  the  body  cannot  act 
without  the  mind,  it  maybe  answered  that  the  mind  cannot 
think  till  impelled  by  the  body,  nor  are  all  the  volitions  of  the 
mind  anything  else  than  its  appetites,  which  aro  modified  by 
the  body. 

All  things  endeavour  to  continue  in  their  actual  being ; 
this  endeavour  being  nothing  else  than  their  essence,  which 
causes  them  to  be,  until  some  exterior  cause  destroys  their 
being.  The  mind  is  conscious  of  ita  own  endeavour  to  con- 
tinue as  it  is,  which  is,  in  other  words,  the  appetite  that 
seekb  self-preservation ;  what  the  mind  is  thus  conscious  of 
seeking,  it  judges  to  be  good,  and  not  inversely.  Many 
things  increase  or  diminish  the  power  of  action  in  the  body, 
and  all  such  things  have  a  corresponding  effect  on  the  power 
of  thinking  in  the  mind.  Thus  it  undergoes  many  changes, 
and  passef  through  different  stages  of  more  or  less  perfect 
power  of  thinking.  Joy  is  the  name  of  a  passion,  in  which 
the  mind  passes  to  a  greater  perfection  or  power  of  think- 
ing ;  grier|  one  in  which  it  passes  to  a  less.  From  these  two 
passions,  and  from  desire,  Spinosa  deduces  all  the  rest  of 
the  passions  in  a  curious  but  questionable  manner. 

Such  is  the  substance  of  Spinoza's  celebrated  system ;  a 
system  which  has  excited  so  much  odium  as  to  have  become 
synonymous  with  atheism.  We  have  pointed  out  the  source 
of  this  error;  but  we  cannot  refrain  from  adding  the  testi- 
mony of  the  pious  Schleiermacher  to  his  religious  earnest- 
ness. *  Offer  up  with  me,*  he  exclaims, '  with  reverence  a 
lock  of  hair  to  the  manes  of  the  holy  but  repudiated  Spinoza ! 
The  great  spirit  of  the  world  penetrated  him  ;  the  Infinite 
was  his  beginning  and  his  end;  the  universe  his  only  and 
eternal  love.  He  was  filled  with  religion  and  religious 
feeling;  and  therefore  is  it  that  he  stands  alone,  unap- 
proacnable,  the  master  in  his  art,  but  elevated  above  the 
profane  world,  without  adherents,  and  without  even  citizen- 
ship.' (Rede  iiber  die  Religion^  p.  47.)  Gothe  thus  speaks : 
'  Tne  mind  that  wrought  so  powerfully  on  mine,  and  had  so 
great  an  influence  on  the  whole  frame  of  my  opinions,  was 
Spinoza's.  After  I  had  looked  round  the  world  in  vain  f^r 
means  of  shaping  my  stranee  moral  being,  I  fell  at  lengthen 
the  *  Ethics*  of  this  man.  What  I  read  in  tliis  work— what  I 
thought  I  read  in  it — I  can  give  no  account  of;  enough  that 
I  found  there  a  calm  to  my  passions ;  it  seemed  to  open  to 
me  a  wide  and  free  view  over  the  sensuous  and  moral  world. 
But  what  particularly  riveted  me  was  the  boundless  disin- 
terestedness that  beamed  forth  from  every  sentence.  The 
all-equalizing  serenity  of  Spinoza  contrasted  with  my  all- 
agitating  vehemence ;  his  mathematical  precision,  with  my 
poetical  way  of  feeling  and  representing.  {Dichtung  und 
Wahrheitn  xiv.) 

These  testimonies  from  such  unqueslionable  sources  will 
not  bo  without  benefit  in  directing  men  to  look  calmly  into 
Spinoza,  and  meditate  upon  him.  The  student  will  derive 
great  help  from  BoulainvUliers's  RqflUcUion  de  Spinoza, 
nruxelles,  1731,  in  which  the  doctrines  are  popularized  and 
diveited  of  their  mathematical  preoialoii,  which  repels  mofty 
readcra ;  also  from  Jacobi's  Brie/toechsel  mil  MendeUsohn, 
Breslau,  1789;  and  from  Hallam's  History  qf  the  Litera- 
ture of  Europe,  vol.  iv.,  pp.  243-263.) 

SPIRiEA,  a  genus  of  plants  of  the  natural  family 
Rosacea),  tribe  SptracesD.  The  name  occurs  in  anticiit 
authors,  and  is  supposed  to  be  derived  from  ffirupa,  a  cord, 
in  allusion  to  the  fitness  of  the  plants  for  twisting  into 
garlands.  The  genus  is  diffused  through  the  tenrperalu 
parts  of  the  northern  hemisphere,  and  is  characterised  by 
having  a  5'cleft  permanent  calyx;  stamens  10  to  60,  in- 
serted in  a  torus  with  the  5  petals,  which  are  inserted  into  tho 
calyx ;  carpels  sessile,  solitary  or  several,  rarely  connected 
into  a  capsule;   seeds  2-16,  pendulous,  very  raicly  ascend 
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uig.  Tbo  species,  upwards  of  50  in  number,  fonn  small 
unarmed  shrubs  or  perennial  herbs ;  leaves  usually  simple, 
sometimes  pinnately  cut  Flowers  white  or  reddish.  They 
are  found  in  Europe,  North  America,  Siberia,  China,  and  the 
Altai  and  Himalayan  Mountains.  Several  form  ornamental 
shrubs  and  herbs,  which  are  found  in  our  gardens,  and  are 
of  easy  cultivation.  S.  Ulmaria,  or  Meadow-Sweet,  is  found 
in  our  meadows,  and  S.  Filependula  on  our  downs,  &c  Pigs 
are  said  to  be  fond  of  the  tubers  of  the  roots.  Several  of 
the  species  are  astringent,  and  might  be  used  in  tanning. 
8.  trifoliata  is  sometimes  called  Ipecacuanha  de  Virginia, 
beinf?  employed  as  an  emetic. 

SPIRAL,  a  name  belonging  properly  to  curves  which 
wind  round  a  point  in  successive  convolutions.  The  easiest 
mode  of  representing  such  curves  algebraically  is  by  means 
of  polar  CooRDiNATss :  hence,  in  many  of  the  older  English 
works,  any  curve  referred  to  such  coordinates  is  said  to  be 
considered  as  a  spiral.  Thus  we  have  the  circle  considered 
as  a  spird;  the  ellipse  considered  as  a  spiral,  and  so  on. 
The  rest  of  this  article  is  intended  only  for  those  who  have 
some  knowledge  of  the  mathematical  part  of  the  subject. 

If  r  be  the  radius  vector  of  a  curve,  0  the  angle  which  it 
makes  with  a  given  line,  and  r  =:  0  (0)  the  ecjuation  of  the 
curve,  it  is  obvious  that  if  ^0  be  a  common  trigonometrical 
function  of  sin  0,  cos  0,  &c.,  the  curve  will  not  have  an  un- 
limited number  of  convolutions.  The  whole  of  the  curve 
from  0  =  ''iT  to  9  =  4t,  will  be  merely  a  repetition  of  that 
from  0  =  0  to  0  =  2ir.  Thus,  r  =  sin  6  is  the  equation 
of  a  circle  of  a  unit  diameter,  tangent  at  the  origin  to  the 
line  from  which  r  sets  out ;  the  fifteenth  half-revolution  of 
the  radius  vector  is  only  the  fifteenth  description  of  this 
circle.  It  is  only  then  when  the  angle  $  occurs  indepen- 
dently of  trigonometrical  quantities,  that  any  curve  is  repre- 
sented which  can  properly  be  called  a  spiral.  Thus,  the 
spiral  of  Archimedes,  or  Uonon,  of  which  the  equation  is 
r  =  aO,  has  a  convolution  in  which  r  changes  from  0  to 
2ira,  while  6  changes  from  0  to  2t  ;  another,  in  which  r 
changes  from  lira  to  4ra,  while  $  changes  from  2x  to  4t, 
and  so  on.  The  principal  spirals  to  which  distinct  names 
have  been  given,  are — 

Eqution. 

1.  Spiral  of  Archimedes         •        r  =z  a9 

2.  Reciprocal  Spiral      .         .  rO  =  a 

3.  Lituus     •  .         .  r*e  ^  a 

4.  Logarithmic  or  Equiangular 

Spiral  .         .         .         .        r  =  cdr 
with  some  others  of  less  note.    The  figures  of  these  spirals 
are  given  in  all  books  on  the  application  of  algebra  to  geo- 
metry. 

It  has  hitherto  been  universal  to  consider  spirals  in  a 
manner  which  has  deprived  these  curves  of  half  their  con- 
volutions :  this  has  been  done  by  refusing  to  entertain  ne- 
gative values  of  the  radius.  .  For  example,  in  the  spiral  of 
Archimedes  r^ae,a  being  a  positive  quantity,  the  curve 
is  supposed  to  have  no  convolutions  when  6  is  negative,  or 
when  the  radius  revolves  negatively.  The  consequence  is, 
that  the  curve  be^ns  abruptly  at  the  origin.  It  would  be 
a  matter  of  little  importance  to  insist  on  the  existence  of 
the  additional  branches  which  belong  to  the  negative  radii, 
if  it  were  not  that  the  other  mode  of  representing  curves, 
by  means  of  rectangular  coordinates,  always  gives  the  addi- 
tional branches :  so  that,  if  we  refuse  to  receive  the  latter  as 
coming  from  the  polar  equation,  we  have  only  the  alternative 
of  supposing  that  the  mere  transformation  of  coordinates 
destroys  a  part  of  the  curve.  In  the  spiral  of  Archimedes, 
for  example,  the  rectangular  and  polar  equations  are — 

.     V  (^'  +  y') 

y  =  X  tan ,  r  =  aS. 

a 

The  first,  treated  in  the  usual  way,  gives  a  curve  of  which 


there  is  one  soeoession  of  oonvoluHoDt  beiKinniDg  with 
OABCD,  and  another  beginning  with  OAi€d.  Bot  tlie 
second  equation,  which  is  only  the  first  in  a  dtflercnt  fonn, 
does  not  yield  any  of  the  second  set  of  convolutions,  unkn 
by  means  of  the  negative  values  of  the  radius  vector  air 
swering  to  negative  values  of  0. 

The  manner  in  which  'the  negative  value  of  r  is  to  !« 
treated,  is  as  follows: — ^Every  line  passing  through  ibe 
origin,  as  POQ,  makes  two  angles  with  the  positive  tide  of 
the  axis  o(x,  POD,  less  than  a  right  angle  in  the  ditgnm. 
and  QOD,  between  two  and  three  right  angles :  the  leoosd  >< 
which  may  be  considered  as  the  common  angle  QOD.ukni 
negatively.  The  bounding  directions  of  these  angles  srt  di^"* 
ferent,  OP  and  OQ :  the  rule  is,  whichever  angle  the  strsisU 
line  QOP  is  supposed  to  make  with  OD,  let  the  boundih; 
direction  of  that  angle  be  the  positive  direction,  and  ths  oiber 
direction  negative.  Thus,  when  POD  is  the  angle,  OP  is  poii* 
tive  and  OQ  negative:  when  QODifl4be angle, OQ  ic  ^' 
tive  and  OP  negative.  In  this  manner  it  will  be  found  U»t 
the  first  three  of  the  four  spirals  above  enumerated  bsvenem 
been  completely  drawn.  There  is  little  need  to  insist  murh 
on  the  necessity  of  the  extension  here  described:  one  not* 
instance  may  suffice.  Let  the  reader  trace  the  curve  vhoM 
equation  is — 

2y«  =  1  -  4r  -  2«"  ±  VT- to; 

derived  from  r  s  1  —  2  cos  6.  The  rectangnlsr  equation 
gives  a  curve  of  two  loops,  of  which  the  polar  equation  vill 
only  yield  one,  unless  negative  values  of  r  be  employed,  io 
the  manner  above  descrihed.  Nevertheless,  if  the  promi 
had  been  inverted,  and  the  polar  equation  deduced  from  the 
rectangular,  we  should  have  found  r  s  ^  I  —  2  cos  6  k 
the  former ;  and  the  effect  of  the  double  sign  is  that  idr 
positive  values  of  r  only,  in  the  the  two  equations  r  =  1  - ! 
cos  e,  and  res  —  1  —  2cos0,  will  give  the  complete  rutve 
deduced  from  the  rectangular  eauation.  As  fiv  ss  Ibis  in- 
stance goes,  it  might  seem  as  if  the  complete  polar  eouai ion. 
as  deduced  from  the  rectangular,  would  give  the  whole  curve 
by  means  of  positive  radii ;  though  at  the  same  time  a  single 
instance  haraly  proves  anything.  But  even  granting  that 
the  passage  from  the  rectangular  to  the  polar  equation  will 
always  give  forms  enough  to  the  latter  to  trace  the  vhole 
curve  from  positive  radii,  it  remaina  indisputable  that  tbe 
other  transition,  from  the  polar  to  the  rectangulsr,  requirts 
the  negative  radii  to  be  taken  into  account. 
SPIRAL  of  ARCHIMEDES.  [Spiral.] 
SPIRAL  STRUCTURE  IN  PLANTS.  IntbcdcT^ 
lopment  of  the  tissues  of  plants  two  tendencies  areobterred. 
the  one  simply  that  of  extension  in  a  vertical  direction.  Ue 
other  is  that  of  cnrvation,  mostly  resulting  in  the  produc- 
tion of  a  i^pire.  The  tendency  to  develop  parts  in  a  »pira! 
direction,  though  much  more  prominent  in  the  veitetabie 
than  the  animal  kingdom,  is  by  no  means  confined  to  it. 
In  a  recent  paper  in  the  ninth  volnfne  of  the  Annaiet  de$ 
Sciences  Naturelles,  Mandl  has  shown  that  all  tbe  (egih 
mentary  appendages  of  animals,  as  the  scales,  feathers,  hair. 
&c..  have  a  spiral  arrangement,  and  that  many  of  tbe  in- 
ter nal  organs  are  subject  to  the  same  law.  Tbe  temienci 
to  develop  structures  in  a  spiral  form  appears  to  be  depen- 
dent on  some  of  the  higher  laws  regulating  oresnic  lite: 
and  in  this  view  the  subject  has  been  investigated  byiwvnt 
botanists.  Goethe,  the  German  poet  and  philosopher.  ^^ 
whom  botanists  are  indebted  for  the  development  of  tbtM 
theoretical  views  of  the  structure  of  plants  on  whirb  a 
based  the  science  of  morphology,  hiis  investigated  this?  "b- 
ject.  In  his  •  Essay  on  the  Spiral  Tendency  of  Vcpetaion, 
published  in  1831,  he  gives  the  following  view.  He  sup- 
poses that  there  is  a  dependence  of  those  propertie  vbich 
plants  possess  of  resisting  external  agents,  and  of  en^unn; 
for  a  length  of  time,  upon  those  parts  that  are  developed 
vertically,  whilst  the  nutritive  and  reproductive  function* 
are  connected  with  spirally  developed  atructures.  In  sup- 
port of  this  generalization  he  adduees  a  number  of  f«<^'^ 
If  a  branch  of  an  ash-tree  is  injured,  so  that  the  iov^r 
parts  become  over-nourished,  it  possesses  a  lendencv  to  be- 
come spiral.  When  the  leaves  of  the  Italian  popUr  »nj 
injured  by  insects,  the  petioles  become  twisted.  Sp!i*l 
vessels  exist  in  greatest  numbers  in  tbe  growing  p«r(>  «•< 
plants,  as  the  alburnum.  They  also  exist  in  greater  number* 
ni  the  higher  plants,  the  lowest  possessing  none.  A  sp>r«' 
arrangement  of  parts  is  also  much  less  observable  in  ib< 
lower  than  in  the  higher  groups  of  plants.  Tbe  •'^"*j^ 
nutrition  and  reproduction,  the  leaves  and  part*  of  tw 
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leaf  occurs  >ncr  ton  iiirni  of  the  ipiral,  tnA  Acre  ihould  be 
Btgliteen  Invei  upon  the  ipira,  the  espresulon  for  tliis  series 
would  be  H-  By  applying  thii  rale  Tery  difTorent  tlifures 
may  be  obiained  for  varioui  plants.  The  following  are 
reaulti  obtsineil  bjr  Braun  i— 

J^iilheexpreHion  tbr  the  leare*  of  Wood,  Pknta^a  Ian- 
ceolata,  and  the  fanots  of  Digitalii  Unala.  ;]  in  Sempervi- 
vum  arboreum,  end  the  fantots  of  Plantago  media,  j  is  a 
(^omnion  form  ;  it  exists  in  the  bar-tree,  tbe  hoi\y,  and 
Aconite.  ]  it  the  most  ootn man,  repreienting  ibequincunic. 
It  is  aeeii  in  Meiereuni,  Lepaana  oommunis,  the  potato,  be. 
)  [a  seen  in  the  ipikea  of  tjl  gnuiM,  in  Asraum.  the  lime- 
tree,  the  vetch,  ond  pea, 

No  application  of  thi>  doctrine  hat  at  pre«ent  been  made, 
andlheM  rosearchei  are  only  in  their  infancy.  It  seems  in 
iiome  geneni  to  be  a  mode  of  distinguishing  spenies.  Tbus 
the  ejipresaions  for  the  following  ap^ies  of  Pinua  are  P. 
pinaster  Jl;  P.  syWestris  JJ;   P.  cembra  i^ ;   P.  larixj^;  P. 

For  further  information  on  the  subject  of  this  article  the 
rcador  may  consult  Giilbp,  Ueber  ills  Smral-TituhTtt  der 
Vegetation;  Moyen,  fjkmien-Fiiynntogir,  Band  iii, : 
Lindley. /fl/roJucii'on  InBotany;  Hcnslow'sfti/Bfy,  in  Cab. 


SPIRAL  VESSELS,     [Ti_  _     . 

SPIRBdn  German,  Spilar,  or  niirm-tjiiW! ;  in  French, 
Flicke,  from  its  retemblance  to  Ihe  pointed  lip  of  an  ar- 
row; but  the  Latin  tpira  signiHes  a  coil,  or  spiral  line, 
and  not  an  upright  cone  or  pyramid).  The  term  belongs  lo 
Gothic  architecture,  and  ia  used  to  designate  the  tapering 
pyramidal  mass  erected  on  a  tower  1^  way  of  finish  and  or- 
nament. That  so  lilllB  relative  lo  spires  is  said  in  works  on 
Gothic  architecture  is  the  more  remarkable,  because,  in 
proportion  to  the  number  of  exaraplcs,  they  exhibit  more 
variety  than  almost  any  other  separate  feature  in  ediQces 
in  that  ityle.  Though  the  spire  is  a  very  striking  feature 
in  a  huildinft,  it  has  nothing  to  recommend  it  on  the  score 
of  direct  utility.  It  is  a  mare  external  appendage  to  an 
edifice,  since  it  does  not,  like  Ih«  dome,  oontribule  to  any 
kind  of  effect  whatever  intemilly,  a  ciroumntance  that 
seems  to  have  been  overlooked  by  Mr.  A.  W.  Pugin,  for 
else  he  would  hardly  have  made  it  a  reproach  aninsl  the 
architect  of  Bt.  Paula,  that  the  exterior  dome  of  that  fabric 
is  merely  for  effect.  Though  the  same  objection  might  be 
madetothespire.  we  are  fhr  from  urging  it;  mere  utility  is  a 
low  test  of  merit  in  arrhiteeture,  and  although  this  merit 
cannot  be  claimed  for  Ibis  feature  in  Gothic  architecture, 
we  hold  the  spire  to  be  one  of  paramount  value  in  it,  inaa- 
much  as  that  pyramidal  flgure  eonoentrates  all  its  principles 
ni)d  characterittica.  rendering  It  most  eminently  the  Rnnled 
style.  So  considered,  the  spire  may  be  said  to  be  the  key- 
stone of  the  wfaolo  idea  of  such  style  ;  that  which  visibly 
completes  it.  It  serves,  moreover,  lo  impart  an  air  of  grace- 
ful lightness  to  the  whole  of  a  building,  and  to  correct— if 
we  may  so  exprens  it — what  might  else  be  excess  of  length 
as  compared  with  the  general  height  ofastrueCnre,  by  giring 
a  corresponding  degree  of  kifliness  lo  one  portion  of  it. 

The  origin  of  the  spire,  like  that  of  the  ^inted  arch,  is 
merely  matter  of  conjecture.  The  probability  is  that  it 
arose  out  of  the  peaked  roof  usually  given  lo  oami'aiiiles  and 
towers  of  a  preceding  period,  whion  Ibrm  was  afterwards 
gradually  improved  upon  and  r«fined,  till  it  eventually  grew 
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np  into  the  slender  tapering  spire.     According  In  Mch  <np. 

-Tsilion,  we  would  refer  to  the  tower  of  Than  phiifrh  m 

ormandy,  as  an  example  exhibiting  tlie  rndimrnttt^  ii^ 

lire,  it  bein^  no  more  than  a  ileep  peaked  roorut  in* 

^ramjd.  whose  heisbl  does  nol  exceed  ibree-fourthi  (ifin 

ise,     hftakoJXWi  hind  differs  also  froni  IheanjreWli 

I  beini;  Hie  same  in  plan  as  the  tower  on  which  il  a  pli'td. 

id  in  being  immodialely  set  upon  it,  whereas  ibetpirf  ji 

almost  invariably  an  oclagon  or  other  polygon,  and  ii  ita- 

rounded  al  its  base  with  a  parapet     In  Italy,  wlwRrto- 

nites  are  usually  detaohed  square  towers  of  very  ■Im'ln 

lofly  proportions,  Ihe  spire  is  almost  unknown,  for  ju'i 

vers  have  seldom  more  than  a  mere  pyramldil  ruxt  r-t 

peak,  which,  though  it  may  be  considered  as  the  Ecrtn  hra 

which   the  Gothio  spire  was  afterwards  developed,  ii   n 

itself  of  quite  different  character ;  yet,  at  the  time  iinif. 

that  of  each  is  best  adapted  to  Ihe  respective  style.    Thm 

are  some  few  inilanoes  of  square  spires  ;  aiaong  Ihrm  i 

very  singular  one  at  B|;e1ii  in  Germany,  where  Ian  'v\ 

sires  are  set  immediately  together  upon  the  sane  uivrr. 

lut  tiowever  slender  in  their  proportions  such  jpira  nii 

otherwise  be.  they   have  a  certain   heavy  musivenen  ut 

form.     When  therefore  greater  toftinesa  andligbtnefi  wfti 

aimed  at  in  this  feature,  the  adoption  i^  a  polygonal  ^.v. 

.  became  almost Inatlor  of  court*;  for  altbuugh  mi 

(^metrical  drawing  the  genera]  outline  and  propoiiiant  rf 

a  spire  are  the  same  whether  It  be  square  or  ocliiiipilirm 

plan,  the  perspective  or  actual   appearance  is  widely  ii- 

ierenl;  because  in  the  lallcr  ease  the  diagonal  breadthnfthr 

square  tower  below  is  cut  off,  and    each  side  or  planr  <F 

which  Ihe  spire  is  composed  becomes  a  much  nkoru  inrn'Rl 

Isngle.      Besides  which,   the  polyeonal  spire  praouKi  i 

degree  of  contrast  and  variety  highly  ftvoorable  lo  grivnl 

■M'srx  in  the  Pointed  style. 

A  gradual  and  progressive  Iransilion  from  the  taere  rcit 
or  pyramidal  roof  to  Ihe  slender  tapering  spire,  cannot  t,'*- 
ever  be  clearly  traced.  On  the  contrarv,K>meoftbe«rl'M 
deviationi  from  the  simple  pyramidal  form  anieMtolij>: 
produced  uncoutbncss  rather  Ihan  lightness;  br  sltlim:;^ 
much  greater  Ion  inesa  upon  the  whole  wassooocasionFd.ili' 
appearance  of  it  Vas  reduced  by  the  sides  of  tha  tower  !»■ 
ing  made  to  terminale  in  gables  cutting  into,  aodtherrfR 
partly  cutting  off,  tbe  bote  of  the  pyramid  or  spin  ii^r.' 
Many  of  the  earlier  German  odiBces  contain  exa^1pl^<  '^ 
this  pecutiarity— one  aliBOSt  conBnod  to  them;  tm  "■ 
others  the  cathedrals  ofWormt  and  Oelnhausan,  tbe  clmri-; 
at  Andernach,  and  that  of  Ihe  Apostles  at  CologDC.  nli  "' 
many  varieliea  of  spires,  or  ratter  tpire-nMjfi,  ipnn^ :» 
up  fnim  gables  at  their  base;  and  in  some  thegsbln  >--i 
to  large  and  rise  up  so  high,  that  Ihe  appearance  of  T" 
is  almost  entirety  lost.  Such  is  llie  case  with  lbs  pyram'li. 
covering  of  Ihe  square  lower  at  the  west  end  of  the  chuicii 
at  Gelnfaausen.  of  which  the  portion  above  the  gable  foitn 
a  mere  capping.  The  same  church  offers  other  awfiffw 
of  the  kind,  there  being,  betideathe  one  menlionM,  a'p'* 
over  the  intersection  of  Ibe  transept,  one  over  lheipi>>: 
the  east  end,  and  two  others  ovor  Ihe  towers  adjoinin;  ■■> 
All  theso  are  polygonal,  but  oihcrwita  differ— eicepi  ibt 
those  to  the  towers  are  similar  lo  eaok  olbw— b^'!!  '" 
dimensions  %nd  proporliuns;  thai  over  tba  spsit  bFi^;'^' 
quite  so  high  as  it  is  broad,  while  thni  over  the  irapitTi » 
one  diameter  and  a  half,  and  the  two  olhera  Ihrse  diamrtd" 
in  height.  They  are  all  gabled  al  tbe  bue,  and  their  n<Jr« 
correspond  with  the  apices  of  Ibe  rabies,  to  that  theiido"^ 
faces  of  the  spire  alternate  with  llioae  of  tbe  tewer ;  al"'' 
lail  circumstance  is  aliDost  peculiar  to  the  earliest  Grrm'x 
spires.  Another  distinction  belonpog  to  them  is,  il*'  "* 
cept  gables  or  pediments,  they  have  nolhins  al  tbtit  t«''| 
neither  parapet  nor  pinnaclea  oT  any  kind,  wbith  •o'-" 
serve  at  once  as  a  finish  to  the  tower,  and  as  anricli»»si  •• 
the  lower  part  of  the  spire.  This  is  to  different  f««  '■ 
usual  mode,  that  in  this  country  a  spare  sol  '■"■'l'^  ■ 
upon  a  lower  without  any  parapet,  fcc.  al  its  Kaae.  is  tfrti""- 
cally  described  by  Ibe  term  Broaek.  Many  olh*rdi*inict"^ 
are  needed,  and  if  no  hotter  eon  be  found,  we  would  Kf 
gest  thai  of  Stufifi-fpire  tor  en*  whose  height  dots  ti>t 
exceed  two  diameter*  of  its  bate. 

There  are  indeed  so  many  peculistitiet  in  apirtt,  iMii' '" 
highly  desirable  to  have  deaeriptive  larms  forthan.  f^ 
ai  regards  iu  baae,  a  spire  may  be  said  to  be  C'mXC'*^' 
when  surrounded  below  with  pinnaolaa  eonnorlad  wi'h  '<• 
and  from  among  which  il  aaens  lo  spring  op-  "'"^ 
kind  Bl  Uary%  Oxford,  1*  ■  oattbniaA  uaMpla   "* 
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I1ftlol-d«-Ville,  at  Ypret,  htn  a  ipire  cluttered  with  fbiir 
excerdinzly  lull  pinnsclcs  or  leeser  spiroi.  Wh^ro  iboro 
are  winil'iwa  placed  agmnit  a  ipire,  rUinK  upright  like 
the  dortners  or  lucarnea  on  a  rDof,  the  term  Luea 
would  BKpresg  thit  character;  we  have  lh«refar«  not : 
pled  to  make  use  of  it  in  the  anriexed  table  of  apire*.  where 
it  i(  applied,  aroong  others,  to  those  of  LiohBeld  calbadral. 
which  hare  auveral  tienof  such  windows,  and  are  deioribod 
accordinfcly.  Croetelled  and  Banded  are  terms  requiring 
noe^iplanation;  butinrei^rd  totheSrst  itmayberatnarked. 
that  spirei,  olherwiso  quite  plain,  are  sometime*  ornamanlml 
with  crncketi  along  their  edgei ;  and  with  respect  to  band*. 
(hey  are  sometimes  little  more  than  s'tring-moulrlings,  but  in 
other  cases  broad  and  enriched  surface*.  Many  of  the  spires 
in  Normandy  are  ornamented  wtib  such  a  nurnber  of  band*, 
that  they  form  alternating  course!  with  the  plain  spaces  be- 
tween iheni.  FiniaKed  hi  a  terra  which  iloos  not  apply  lo 
any  of  our  Englisli  spires;  but  that  of  Si.  SltpliunV. 
Vienna,  and  some  other  rontinental  spires,  have  on  exceed- 
ingly large  and  rich  flnial,  which  ornaraem  ^ives  Ihsm  a 
pnnicular  buldneics  of  expression.  The  Tabernarle- spire 
nl-Kj  is  one  of  whicb-there  is  no  example  in  this  country. 
but  ofwhich  the  one jii>il  mentioned,  and  thoie  of  Slrassbur^. 
Ulni  {as  desi^eib,  Thann  in  Alsace.  Dtid  many  others,  are 
stpccimens,  the  tower  and  spire  being  carried  up  from  the 
ground  in  a  succession  of  diminishing  stages,  all  profuse!)' 
oitorned  with  pannettlng,  niches,  csnopies,  pinnacles,  and 
other  tabernacle- work,  in  such  a  manner  that  it  is  barely 
possible  to  dislingnish  where  the  upright  portion  or  tower 
terminates,  .in  d  the  spire  itself  be  gin  s.  the  latter  seeming 
liltlo  more  than  the  up|ieiraast  aiage  in  continuation  of  the 
rest.  Neither  have  wo  any  instances  of  OpeH-wnrk  spires, 
or  of  such  as,  if  not  actnally  perfurated,  are  yet  entirely 
(Mvered  with  tracery.  That'  at  I'reyburp.  and  those  at 
Buren*  and  BataUia,  ar>-  all  oxeeodingly  rich  specimens  of 
thd  kind.     The  chapler-house  of  Burgos  also  has  ■  series 
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of  very  large  pinnacles  or  small  ipiTM  of  tabernacle  charac- 
ter. Cambrai  and  EMlingun  on  the  Neckar  alTiiril  other 
examples  of  opeu-work  spites. 

There  are  various  other  eircomtlancei  which,  though 
tliey  do  not  affect  the  spire  itself,  produce  greater  or  less 
diRerenoe  in  r^ard  to  the  character  of  the  structure  of 
which  it  is  a  component  feature.  Very  much,  for  instance, 
depend*  upon  its  situation  in  the  general  plan;  nlSHlisburr, 
Norwich,  and  Chichester,  the  spire  is  raised  upon  a  lower 
nt  the  intersection  or  Iho  cross,  or  in  the  centre  of  the  plan ; 
whereas  in  most  continental  rathedral*  and  large  churches 
there  are  two  spires  on  the  towers  of  the  west  front,  though 
in  some  instances  (Sinisshurg.  Antwerp)  only  one  has  been 
erected.  Eteveral  however  have  a  single  lower  anil  spire  in 
the  centre  of  the  west  front  (Ulm,  Freybiirg,  Thann  in 
Alsace),  in  which  case  [be  tower  ilself  be|pns  to  dimlnjah 
almost  from  the  ground,  and  the  whale  becomes  what  we 
have  described  as  of  the  labemarle  characler.  In  most  of 
our  English  churrhes  (not  cathedrals)  the  spire  is  placed 
upon  a  tower  at  the  we*l  and,  as  at  Graniham,  Louth, 
Bloxbam,  &c  ]f  we  except  Pelerborough,  where  they  are 
very  diminutive,  the  only  English  cathedral  which  has  two 
western  spires  is  Lichfield,  which  i-t  fuvihor  remarkable  as 
having  a  ceniral  lower  and  spire  also.  Resides  the  richness 
and  variety  thus  produced,  the  larger  central  spire  serves  lo 
balance  the  whole  com po'ti lion,  whereas  else  the  body  of  the 
structure  is  apt  to  look  low  In  comparison  with  the  west  end. 
At  St.  Stephen's,  Vienna,  the  tower  and  spire  are  singularly 
placed  on  the  south  side  of  the  ediAfc,  it  liaving  been  in- 
tended to  balance  them  by  a  corresponding  tower  on  the 
north  side.  AtGelnhausen,  on  the  contrary,  there  is  agroap 
of  spires,  as  already  noticed,  at  the  east  end. 

Although  the  building  itself  is  liy  no  means  a  lasleftil 
larople,  the  facade  being  in  a  rude  and  plain  Norman 
desi!;n,  the  annexed  view  of  8t.  Stephen's  at  Cuen  o'lll 
cxpliininq  some  of  the  preceding  obserTalions 


Wo  have  tiert  two  western  towers  and  spires,  which  last  I  nominated  cbMler-bated,  tbe  tarrels  with  their  smaller 
are  rtot  parapeted,  but  merely  embased  with  turrets  and  «fuinp-*pitea  being  elitstereil  around  the  larger  one.  These 
pinnacles  at  their  aneles>  rising  up  to  a  oonsiderable  iplrci  are  also /Hcomet/ ImIow  and  Anni^if.'  althougb  in  Iha 
fwlghli  wnNqtiantly  liwy  uiawar  to  what  w«  ha*«  de- 1  «iittliiMe  eiraunslaneM  tra  rath«r  iDdieatadtliuiexpnN*Ml. 
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One  circumstance  plainly  observable  is  that  the  vrbole 
facade  is  of  narrow  proportions,  and  the  space  between 
the  towers  very  small.  The  spires  themselves  are  short, 
boih  in  proportion  to  their  own  diameters  and  to  the  height 
of  the  towers,  which  are  carried  up  so  high  as  to  appear 
very  lofty  as  compared  with  the  rest  of  the  structure. 

Though  so  much  depends  upon  circumstances  of  this  kind, 
almost  the  only  thing  that  is  specified  in  the  usual  description 
of  spires  is  the  entire  altitude  from  the  ground,  which  single 
measurement,  unaccompanied  by  others,  gives  no  idea  of  the 
relative  dimensions  of  tne  spire  or  how  it  is  proportioned. 
Some  of  the  loftiest  spires,  as  they  are  popularly  termed, 
are  by  no  means  lofty,  being  not  above  a  third  of  the  entire 
height,  and  not  more  than  four  of  their  own  diameters. 
The  spire  of  Strassburg,  for  instance,  is  only  1 10  feet  out  of 
474,  or  less  than  one-third  of  the  tower  itself.  At  Ant- 
werp again  the  spire  is  a  mere  peak  crowning  the- upper- 
roost  stage  of  the  tower,  while  the  tower  itself  is  twice  as 
high  as  the  roof  of  the  church.  If  we  compare  Salisbury 
wtih  Norwich,  the  spire  of  the  latter  cathedral  will  be  found, 
though  of  less  dimensions,  much  loftier  in  relation  to  the 


rest  than  the  other,  being  in  the  ratio  of  163  to  3u6  (ui 
while  Salisbury  is  only  197  to  404.  We  have  ibcrcioic 
drawn  up  a  table  of  spires,  showing  the  separate  us  «eU  : 
united  heights  of  the  respective  towers  and  bpiici ;  •  n, 
although  in  some  instances  we  have  been  unable  to  obu .. 
those  dimensions,  the  table  supplies  other  in fot  nation  ioiir. 
gard  to  the  examples  mentionea  in  it,  and  will  at  least  Hr\f 
as  a  model  for  a  more  complete  list  of  the  kind.  In  addit:  n 
to  it  we  will  here  briefly  enumerate  some  of  the  eiampie> 
arranged  according  to  the  proportions  of  the  spires,  or  iUj 
heights  as  measured  by  the  diameters  of  their  base* :  Six 
diameters  in  height,  or  more  than  five,  old  St.  PAur»; 
St.  Stephen's,  Vienna^  Norwich;  Five,  or  more  ibanUr. 
Salisbury,  Bloxham^  Marburg  (4^) ;  Four,  St.  Mar) V  Ox- 
ford (nearly),  Glasgow  (do.)i  Ulm  (do.),  Bayeux  {niUc 
more),  St.  Stephen's,  (Daeu;  Freyburg  (rather  lest);  ^^ 
Peter's,  ()aen ;  Three,  or  more  than  two,  St.  Mary's,  Stam- 
ford; Welford;  Strassburg;  Batalha:  TWo,  Oxford uhc- 
dral;  small  western  spires,  St.  Stephen's,  Yieuoa'  0»^ 
Worms,  Gelnhausen. 


Table  of  Spires,  Engiieh  and  Foreign. 


Old  St.  Paul's      .     .  feet 

Salisbury 

Norwich 

Lichfield 

Do.,  two  western  •     •     .. 
Chichester      •     .     •    .. 

Oxford  Cathedral       •     .. 
Oxford,  St.  Mary's    •     .. 

Lowth 

Grantham  (about)     .    .. 


Newark 


Tower. 


260 
207 
140 

114 
89 


94 
86 

14B 

140 


Spire. 


274 
197 
163 
138 
103 


52 
94 

140 


•     .. 


Bloxham   .     .     . 

St.  MichaeVs,  Coventry  .. 

St.  Mary's,  Stamford 

Wtil  ford,  Gloucester  .     .. 

St.  Chad's,  Birmingham 

Cologne  (as  designed) 

Strassburg       

St.  Steplien's,  Vienna     .. 
Ulm  (as  designed)     .     .. 

Freyburg 

Marburg    ...... 

Niirnberg,  St.  Laurence 
Niirnberg,  St.  Sebaldus 
Thann  in  Alsace 


•     i< 


Antwerp    •     •     • 
Chartres    •     • 
Bayeux      •     .     •     • 

Caen,  St.  Stephen's  . 
Caen,  St  Peter's  .     • 

Batalha     .     •     •     • 
Burgos  Cathedral 

Glasgow     .     .     •     • 

Treis  on  the  Moselle  • 

St.  Marie  Hilf,  Munich 


101 
136 


88 

330 
364 
285 
320 
221 
184 
180 
170 


142 

155 
134 

113 


115 
111 

220 


ToUl 
Height. 


534 
404 
303 
252 
192 
270 

146 
180 

288 

250 


94 
164 


62 

200 

110 

180 

171 

159 

88 

90 

90 


104 

107 
110 

b7 


105 
128 

60 


195 
300 


-Remarlu. 


i:r 


io 


150 

530 
474 
465 
491 
380 
272 
270 
260 


366 

. . 
246 

262 
244 

170 


220 


239 


280 


Six  diameters  high. 

Date  about  1350.    Three  enriched  bands.    Nearly  five  diameteri. 

Plain,  rather  more  than  five  diameters  high. 

Lucarned,  5  tiers  of  windows.    Nearly  5  diameters  high. 

Lucarned,  4  tiers ;  4|  diameters  high. 

Pinnacled  and  lucarned  below;  lauded  with  one  broad  rieb  laiJ ; 

else  quite  plain. 
Date  about  1220. 
Spire  itself  quite  plain,  lucarned  with  a  canopied  window  belov,  <>& 

four  sides.     Embased  by  very  rich  canopiea  niches  and  piDiitc't- 
Embased  with  lofty  pinnacles  and  flying  buttresses.     Crockeiuil 

6  diameters. 
Lucarned,  erocketted,  large  crocketted  pinnacles  at  base.    Base  u' 

spire  less  than  tower. 
Short  spire,  spreading  out  at  its  base.    Lucarned,  with  4  tiers  ofvi: 

dows. 
A  very  beautiful  example.  Spire  5  diameters  high.  Dale  about  13 
This  tower  and  spire  a  very  fine  example. 
Date  about  1260.    Base  without  parapet  or  pinnacles.    Lucarn/.. 

4  tiers.    Spire  2^  diameters. 
An  example  of  a  spire  on  a  low  circular  tower.  Lucarned  st  its  b>^ 

with  lofty  gablea  windows.    Spire  3  diameters. 
Two  west  towers,  only  N.W.  spire  yet  erected.    (Comp,  to  Almav.a:, 

1842.) 
Two  west  spires  enriched  with  tracery,  and  crowned  by  large  fiii.alv 
Two  west  towers,  only  N.W.  spire. 

On  south  side  of  church.  Example  of  a  tabernacle  tower  and  spire. 
Tabernacle  example.    Tower  and  spire  in  centre  of  west  front. 
Rich  open-work  spire..  Tower  and  spire  in  centre  of  west  fruut. 
Two  west  towers  and  spires.  Base  of  spire  gabled.  Spire  4^  dismeun. 
Do.  do.  GO. 

Do.  do.  do. 

'  A  tabernacle  exaiaple,  with  rich  tracery- work  on  spire.   Spire  aWii 

one-fourth  of  entire  heii>ht. 
Two  west  towers,  only  N.W.  spire. 

Two  west  spires,  the  N.W.  one  loftier  and  more  enriched  than  the  oil  <>r 
Two  west  spires.   The  north-west  spire  has  6  broad  bands ;  ibe  oihci 

plain.  '  Diameter  at  base  27  feet. 
Lucarned  at  base  and  banded. 
Base  of  spire  24  feet.   Spire  has  9  bands,  with  small  hexafoil.  quil^^ 

foil,  and  trefoil  apertures  between  them.    Crocketted. 
Very  rich  open-work  spire.     Diameter  at  base  19  feet  ^ 

Two  short  or  stump  but  very  rich  open-work  spires,  at  vest  ini' 

Date  of  spires  1442.  ,  . 

Lucarned,  banded,  lower  band  richly  moulded  and  quatrefoiled, »»« 

surmounted  by  fleurons.    Diameter  at  base  27  feeL 
A  new  church,  finished  1831.    Lassaulx,  architect.    Spire,  s  br(»::n, 

splay^l  off  at  base.    Diameter,  above  splay,  16*feet;  height  al>out 

8  diameters. 
Church  erected  by  Ohlmuller;  completed  1839.  Spire  anopen-«o^ 

helm  or  broach. 


SPIRES.     [Speysr.] 

SPIRIT,  in  Chemistry.  This  word,  espeoially  when  em- 
ployed by  itself,  is  now  almost  exclusively  applied  to  spirit  of 
win^  or  aloobol ;  formerly  however  the  wora  tpirit  wu  given 


to  most  substances  capable  of  being  vaporised  and  ^n 
densed  by  distillation,  and  to  some  nut  obtained  by  ditttilat't  -. 
It  will  be  requisite  merely  to  name  a  few  of  those  compouiv^ 
to  show  how  extensively  it  was  used  and  miiappIiM  to  mo- 
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stances  of  very  different  origin  and  composition:  thus  nitric 
acid  was  called  spirit  of  nitre;  bydrochlorio  acid,  spirit  of 
6alt;  sulphuric  acid,  spirit  of  sulphur;  chloride  of  tin,  spirit 
of  Libavius ;  solution  of  ammonia,  spirit  of  sal-ammoniac, 
aii'l  so  forth. 

SPIRIT-LEVEL,  a  tube  of  glass  nearly  filled  with  spirit 
of  wine  or  distilled  water,  and  hermetically  pealed  at  both 
tMxis.  so  that  when  held  with  its  axis  in  a  horizontal  po- 
sition, the  air  which  occupies  the  part  not  filled  with  the 
Apiril  or  water  places  itself  contiguously  to  the  upper  sur- 
face. The  tube  being  supposed  to  be  perfectly  cylindrical, 
the  exact  horizontality  of  its  axis  is  ascertained  by  the  ex- 
tremities of  the  air-bubbvie  Deing  at  equal  distances  from 
the  middle  point  in  the  length  of  the  glass. 

The  spirit-tube  is  used  in  determining  the  relative  heights 
of  irround  at  two  or  more  stations,  and  in  order  to  render  it 
available  for  this  purpose,  it  is  placed  within  a  brass  case 
having  a  long  opening  on  the  side  which  is  to  be  uppermost, 
and  is  attached  to  a  telescope;  the  telescope  and  tube  are 
tliLMi  fitted  to  a  frame,  or  cradle,  of  brass,  which  is  supported 
on  ihree  legs.  In  the  interior  of  the  telescope,  at  the  com- 
nii)n  focus  of  the  object-glass  and  eye-glasses,  are  fixed, 
generally,  two  wires,  at  right  angles  to  each  other,  their  in- 
terbeciion  being  in  the  line  of  collimation,  or  that  which 
joins  the  centres  of  all  the  lenses. 


i> 


The  case  containing  the  spirit- tube  is  made  to  turn  on  a 
J. nil  I  at  one  extremity,  as  a,  by  the  revolutions  of  a  screw. 
//,  at  the  opposite  extremity;  and  the  telescope  rests,  near 
t'ich  end,  within  two  arms  at  the  top  of  a  small  pillar,  A  or 
]>.  the  pillar  and  its  arms  resemblins;  the  letter  Y,  and  the 
Ulterior  sides  of  the  arms  being  tangents  to  tbe  tube  of  the 
telescope.  One  of  these  pillars  is  made  capable  of  a  small 
movement  in  a  vertical  direction  by  turning  a  screw,  C,  at 
its  base,  for  the  purpose  of  elevating  or  depressing  one  end 
of  the  telescope  and  spirit-tube;  and  in  the  more  perfectly 
oonstructed  instruments,  both  the  pillars  may  be  so  moved. 
riie  pillars  are  at  the  extremities  of  a  strong  brass  plate, 
EF,  the  under  side  of  which  is  connected  with  the  tripod- 
staiul,  which  supports  the  whole  instrument ;  and  a  compass- 
ho\,  G.  is  attached  immediately  to  the  plate,  as  in  the  cut, 
r  IS  raised  above  the  telescope  by  means  of  four  small  pil- 
1  »rs.  A  hollow  conical  socket,  H,  of  brass  is  screwed  to 
tin*  under  side  of  the  plate,  and  is  intended  to  receive  a 
puce  of  bell-metal  of  a  corresponding  form,  which  consti- 
t\itrs  the  upper  part  of  the  stand.  This  piece  serves  as  a 
Vertical  axis,  upon  which  the  telescope,  the  spirit-level,  and 
\\\<i  compass  are  to  turn  round  horizontally:  sometimes 
iiowever  the  conical  pivot  projects  from  the  under  part  of 
th"  itlatc,  EF,  and  the  socket  is  on  the  stand. 

Tiie  three  legs  which  are  to  support  the  instrument  are 
f.rmly  fixed  to  a  circular  plate,  K,  perforated  at  its  centre, 
and  h-wing  about  the  perforation  a  hollow  spherical  zone, 
i<  ^enihling  a  small  inverted  cup.  In  the  simpler  kinds  of 
«p:rU-levels  a  circular  plate,  L,  of  the  same  dimensions  as 
the  last,  carries  above  it  the  pivot  before  mentioned ;  and 
fii,\n  below  it  projects  a  stem,  terminating  in  a  ball,  which 
ri:*>  the  inverted  cup  or  socket.  By  means  of  four  screws 
V  hich  pass  through  one  of  these  two  plates  (the  upper  plate 
111  the  cut),  nearly  at  the  extremities  of  two  diameters  at 
fj^lii  angles  to  one  another,  the  upper  plate  is  made  parallel 
t'.  iIh»  horizon,  and  consequently  the  conical  pivot  which  it 
c   <    Its  is  brought  to  a  vertical  position. 

i  he  ahove  is  a  general  description,  which  will  serve  nearly 
f  I  every  spirit-level  at  present  in  use,  whatever  be  its  form  \ 


and  the  following  is  tbe  usual  manner  of  performing  the 
adjustments,  preparatory  to  the  instrument  being  employed 
on  the  ground: — 

The  telescope  should,  by  a  proper  opening  of  the  legs  of 
the  stand,  be  at  first  rendered  as  nearly  level  as  can  be  esti- 
mated by  the  eye ;  then,  being  turned  so  as  to  lie  vertically 
above  the  line  joining  two  opposite  screws  in  what  are  called 
the  parallel  plates  (K  and  L),  the  spirit-tube  is  brought  to 
a  horizontal  position  by  relaxing  the  screw  nearest  to  its 
higher  end,  and  tightening  that  which  is  opposite  to  it :  the 
like  operation  is  to  be  performed  with  tbe  other  pair  of 
screws,  after  placing  the  telescope  vertically  above  them. 
In  order  to  render  the  spirit-tube  parallel  to  the  axis  of  tbe 
telescope,  after  the  bubble  of  air  has  been  made  to  occupy 
the  middle  place  by  the  process  just  mentioned,  let  the 
telescope  be  reversed  in  the  arms  (the  Ys,  as  they  are 
called) ;  then,  if  the  bubble  does  not  still  occupy  the  middle, 
it  must  be  made  to  do  so  by  successive  trials,  endeavouring 
to  correct  half  the  error  by  means  of  the  screw  b,  and  the 
other  half  by  tbe  screw  6. 

The  eye-piece  of  the  telescope  must  be  moved  inwards  or 
outwards  till  the  wires  in  the  field  of  view  are  distinctly 
seen ;  and  the  object-glass  must  also  be  moved  by  means  of 
the  pinion,  M,  till  the  station-staff,  placed  at  any  convenient 
distance  (suppose  1 00  yards),  is  also  distinctly  seen.  By  a 
few  trials,  the  distance  between  tbe  eye  and  the  object-glass 
may  be  made  such  that  the  intersection  of  the  wires  will 
appear  to  remain  constantly  at  one  point  on  the  staff  while 
the  observer  in  looking  through  the  telescope  varies  the 
position  of  his  eye.  It  is  necessary  besides  that  the  inter- 
section of  tbe  wires  should  be  precisely  in  the  line  of  colli- 
mation, or  the  optical  axis  of  the  telescope :  for  this  pur- 
pose the  point  of  intersection  should  be  directed  to  some 
well-defined  mark  at  a  considerable  distance.  The  telescope 
must  then  be  turned  on  its  axis ;  and  if  the  intersection 
remains  constantly  on  the  mark,  that  adjustment  is  com- 
plete; otherwise  it  must  be  rendered  so  by  means  of  the 
screws,  c,  d,  &c.,  on  the  telescope ;  those  screws  being  placed 
at  the  extremities  of  two  diameters  at  right  angles  to  one 
another,  on  being  turned  they  move  tbe  plate  carrying  the 
wires  in  the  directions  of  those  diameters.  In  order  that 
the  correction  may  be  made,  the  apparent  displacement  of 
one  of  the  wires,  in  consequence  of  the  telescope  being 
turned  half  round  on  its  axis,  should  be  observed,  and  the 
screws  turned  till  half  the  displacement  is  corrected ;  the 
like  observation  and  correction  may  then  be  made  for  the 
other  wire:  a  few  repetitions  of  each  adjustment  will  pro- 
bably be  necessary  before  the  error  is  wholly  removed. 

The  level  constructed  by  the  late  Mr.  Trough  ton  differs 
from  that  which  has  been  above  described  in  having  the 
spirit-tube  sunk  partly  in  the  telescope;  and  the  latter, 
being  incapable  of  a  movement  about  its  axis,  does  not 
admit  of  a  separate  adjustment  fbr  the  intersection  of  the 
wires. 

Mr.  Gravat,  who  has  within  a  few  years  made  consi- 
derable improvements  in  the  mechanism  of  these  instru- 
ments, recommends  the  following  method  by  which  the 
error  in  tbe  positions  of  the  cross-wires  and  spirit- tube  may 
be  ascertained  and  corrected : — 

I^t  three  pickets  be  driven  into  the  ground  in  a  line  and 
at  equal  distances  from  one  another,  and  let  the  spirit-level 
be  set  up  successively  in  the  middle  between  the  first  and 
second,  and  between  the  second  and  third  pickets;  then, 
having  by  the  screws  of  the  instrument  adjusted  the  spirit- 
tube  so  that  the  bubble  of  air  may  retain  the  same  place 
while  the  telescope  is  turned  round  on  the  vertical  axis, 
direct  the  object-end  of  the  telescope  successively  to  the 
station -staves  held  up  on  the  different  pickets,  read  the 
several  heights,  and  take  the  differences  between  those  on 
the  first  and  second,  and  en  the  second  and  third  staff. 
Now  the  staves  being  at  equal  distances  from  the  instru- 
ment, it  is  obvious  that  any  error  which  may  have  existed 
in  the  line  of  collimation,  or  from  the  spirit-tube  not  being 
parallel  to  that  line«  will  be  destroyed,  and  the  differences 
between  the  readings  on  the  staves  are  the  differences  in 
the  levels  of  the  heads  of  the  pickets ;  but  unless  the  ad- 
justments are  perfect,  this  will  not  be  the  case  if  the  instru- 
ment be  set  up  at  any  point  which  is  unequally  distant 
from  all  the  pickets ;  therefore  from  such  point  direct  the 
telescope  to  the  staves,  and  take  the  differences  of  the 
readings  as  before.  On  comparing  these  differences  with 
the  former,  a  want  of  agreement  will  prove  that  the  inter- 
section of  the  wires  is  not  in  the  optical  axis ;  and  the  error 
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mny  be  oorreoUd  by  means  of  the  neteyn  belonging  to  the 
wit'ti  plate.  After  the  Agreement  hiw  been  obtainecC  should 
the  bubble  of  air  not  stand  in  the  middle  of  the  lubOi  it  may 
be  brought  to  that  position  by  the  screw  b,  at  one  extremity 
of  the  case,  and  the  instrument  is  then  completely  adjusted. 
(Simms,  Treaiw  on  Mathematical  IrutrumetUs.) 

The  spirit-level  is  usually  provided  with  a  clamp,  N,  and 
a  sorew,  P,  by  which,  when  the  axis  of  the  telescope  has  by 
hand  been  brought  near  tlie  object,  the  coincidence  may  be 
aoourately  made  by  a  slow  and  steady  motion  about  the 
vertical  axis. 

The  spirit-tube  or  level  which  is  employed  for  the  adjust- 
ment of  transit  telescopes  or  sstronomioal  circles  is  con* 
tained  in  a  case  with  feet  or  with  loops  at  its  extremities, 
in  order  that  it  may  either  rest  above  or  be  suspended  below 
the  horizontal  axis  of  the  instrument  to  be  levelled ;  also 
the  upper  part  of  the  case  is  furnished  with  a  graduated 
scale,  the  divisions  of  which  are  numbered  on  each  side  of  a 
xero  point,  this  point  being  usually  placed  near  each  of  the 
two  extremities  of  the  air-bubble  when  the  tube  is  in  a  hori- 
zontal position.  Having  set  up  or  suspended  the  spirit- tube, 
the  two  particular  graduations  at  which  the  extremities  of 
the  air-bubble  rest  are  marked  \  and  half  the  sum,  or  half 
the  difference  of  these  numbers,  according  az  the  extremities 
of  the  bubble  are  in  the  same  or  in  opposite  directions  from 
the  two  zero-points,  being  taken,  gives  the  distance  of  the 
centre  of  the  bubble  from  the  middle  between  those  points. 
The  level  being  then  reversed,  the  graduations  at  which  the 
air-bubble  rests  are  again  marked,  and  half  the  sum  or  half 
the  difference  is  taken  as  before.  A  mean  of  the  two  dis- 
tances thus  found  is  the  true  distance  of  the  centre  of  the 
bubble  from  the  middle  point  on  the  scale ;  and  the  screw 
which  elevates  or  depresses  one  end  of  the  axis  of  the  tele- 
scope being  then  turned,  till  either  extremity  of  the  bubble 
has  moved,  in  a  direction  contrary  to  that  in  which  the 
centre  of  the  bubble  had  moved  fr^m  the  middle  of  the 
scale,  through  a  number  of  divisions  equal  to  that  mean 
distance,  that  axis  will  be  brought  to  a  horizontal  position. 
This  method  is  used  in  preference  to  that  of  successive 
trials,  in  order  to  avoid  the  trouble  of  making  several  rever- 
sions of  the  whole  instrument. 

The  levelling-staff  till  latelv  in  general  use  for  finding 
the  relative  heights  of  ground  is  a  rod  consisting  of  two 
parts,  each  six  feet  long,  which,  by  being  made  to  slide  on 
one  another,  will  indicate  differences  of  level  nearly  as  great 
as  twelve  feet.  The  face  of  the  lod  is  divided  into  feet, 
inches,  and  tenths,  or  into  feet  with  centesimal  subdivisions ; 
and  a  vane,  or  cross-pieue  of  wood,  perforated  through  the 
middle,  is  moved  up  or  down  upon  the  rod  by  an  assistant 
till  a  chamfered  edge  at  the  perforation  is  seen  by  the  ob- 
server at  the  spirit-level  to  coincide  with  the  horizontal 
wire  in  the  telescope.  The  height  from  the  ground  to  the 
chamfered  edge  of  the  vane  must  be  read  by  the  assistant ; 
and  it  being  out  of  the  power  of  the  observer  to  detect  any 
mistake  in  the  reading,  it  becomes  very  desirable  that  the 
graduations  on  the  rod  should  be  sufficiently  distinct  to 
allow  the  heights  to  be  read  at  the  spirit-level  itself.  The 
rod  proDosed  by  Mr.  Gravat  for  this  purpose  is  divided  into 
hundredths  of  a  foot  by  stripes  whicn  are  alternately  black 
and  white,  and  are  numbered  at  every  foot  in  the  usual  way 
with  figures  great  enough  to  be  seen  on  looking  through 
the  telescope ;  the  tenths  of  a  foot  are  indicated  by  lines 
longtir  thau  the  others.  A  similar  staff  has  been  proposed 
by  Mr.  So|)with  and  Mr.  W.  P.  Barlow;  and  the  former 
gentleman,  besides  the  number  of  every  foot,  has  ^ivcu  a 
number  to  every  tirst,  third,  fifth,  and  ninth  decimal.  Mr. 
Barlow*B  rod  is  aUo  divided  into  centesimals  of  a  foot ;  but 
the  marks,  iuhiua^l  of  being  stripes  whose  edgui  are  parallel 
to  oue  another,  have  the  form  of  triangles:  each  touth 
mark  however  is  in  the  form  of  a  lozenge,  or  double  triangle; 
for  the  sake  of  greater  distinctness. 

SPIRIT-TRADE     [Wine  and  SpuaT  Tuade] 

SPIRIT  of  WINE.    [Alcohol.] 

SPIROGLYPHUS.agenus  franud  lor a>pecicsof  Scr- 
puUi  of  authors,  which  makes  a  yiooNc  lor  iuclf  upon  and 
in  the  surface  of  shells.    [TruicoLiD.e.] 

SPlROLrNA.     [ForaMinu>:ka.] 

SPiROLOCULl'NA.    [i  or  vmimfkra.] 

SPIRO'RBIS,  Lamarck^  name  for  u  genus  of  Serpula 
of  authors  ;  the  white  little  mI.cII  i!>  coiled  round  intouspiial 
dittc-like  form.  Common  o\\  lliu  shell  of  lobsters.  [Tuiii- 
colid.k] 

SPI'RULA.    LSFIilULlL>.K.] 


SPIRU'LID^,  Professor  Owen's  name  for  %  family  f.Y 
polythalamous,  decapodous,  dibrauchiate  C£PBaj.op<>[»%. 
thus  characterized  by  him : — 

Animal  corresponding  in  external  foim  to  the  I>ei-d|..- 
dous  type ;  internal  organization  unknown,  presumed  t.< 
Dibranchiate.    iSAe// partly  internal;  cylindrical,  mul.  . 
cular,  discoid;  the  whorls  separated;  septa  transTerbe.r«*u* 
cave  next  the  outlet,  and  with  regular  intervals.      Sifh'.n 
marginal  and  internal,  uninterrupted. 

Genus  Spibula,  Lam. 

The  character  of  the  farofly  is  also  that  of  tbtt  sii.yl'- 
genus  of  which  it  is  at  present  composed. 

Example,  Spirula  Australis,  Lam. 

M.  de  Blainville,  who,  in  the  first  volume  of  the  Aourf  ^'  ' 
Anmalei  du  Museum  (1835),  bad  given  a  detailed  accouM 
of  the  anatomy  of  the  shells  of  Nautilui  Ihmpih'uM  an 
Spirula,  with  coloured  figures,  has  since  published  .n 
the  Annales  Franpaises  el  Etran^^res  (TAnalomie  et  d* 
Physiologie  appliquies  d  la  Medicine  et  d  tHittoire  Aa- 
turelle,hi^  observations  Sur  f  Animal  de  la  Spirule^  ei  ***r 
Vusage  du  Siphon  des  Coquilles  polythalamei.  His  accuu:  i 
is  founded  on  dead  specimens,  more  or  less  complete.  *  t^*• 
remains,  doubtless,  of  the  voracitv  of  fishes,*  which  be  r*vk«  'I 
to  the  perseverance  of  MM.  Leciancher  and  Robert.  m\, 
collected  them  as  they  floated  dead  on  the  surface  of  il'. 
Atlantic,  near  the  western  coast  of  Africa. 

In  the  last-named  memoir.  M.  de  Blainville  refers  to  t!.  • 
former  one  as  having  placed  beyond  doubt,  as  it  seems  to  bin> . 
the  very  complex  composition  of  the  siphon  of  the  shell,  *  que . 
says  he. '  j'ai  montr^  6tre  form£  d*une  suite  de  petits  ent> .  - 
noirs  s'emboitant  plus  ou  moins  les  unsdans  les  autre^  •  • 
maniSre  quelquefois  k  former  un  lout  solide,  mais  «u^* 
quelquefuts  ne  se  louchant  pas,  et  alors  les  intcna^i-  ^ 
ctant  remplis  par  une  partie  membrancuse  enciout£e  d*i.. 
couche  calcaire,  de  telle  sorte  que,  m6me  dans  oe  den.    . 
cas,  la  partie  cbarnue  provenant  de  Kanimal  ne  peut  jama.- 
@tre  ^  nu  dans  les  leges  qu*elle  traverse.'     He  adds,  thai  r 
had  concluded  from  this  anatomical  disposition  that  thi<»  r  •  - 
culiarity  of  appearance  in  the  siphon  was  nothing  else  tL..^ 
a  mode  of  attachment  of  the  animal  to  its  shell,  a  sor  i    : 
muscular  insertion  by  a  tubular  prolongation,  not  contiri  ,- 
ing  itself  probably  throughout  the  length  of  the  siphon  • 
the  shell.     *  Voyons,'  he  oontinues,  '  si  mes  oonjectu    • 
£taient  fondeesen  6tudiant  aujourdhui  ce  queje  po^-^^iU*  >: 
Tanimal  dont  elle  fait  partie,  c*est-i-dire,  je  le  rcpcic.  l- 
tronc  dont  la  tSte  et  les  bras  ont  M  arrach^s.' 

M.  de  Blainville  descril)es  the  animal  of  the  Sf/irn  , 
limited  by  the  mantle,  as  in  the  form  of  a  long  case,  ^rn 
regularly  symmetrical,  of  an  oval  shape,  slightly  com prew  ; 
at  the  sides,  narrower  and  more  circular  forwards,  and  moir 
elevated  and  more  compressed  backwards.     The  anter   : 
extremity  presents  a  sutnciently  regularly  trilobated  aptr- 
ture,  there  being  one  median  lobe  a  little  longer  above,  act' 
two  lower  lateral  lobes  a  little  more  pointed  and  separmu  ! 
by  a  median  fissure  below.    This  orifice  is  constituted   I  > 
the  borders  of  the  mantle  or  of  the  sac  of  the  Sepiacv^r.^ 
the  collar  of  the  Siphonobranehians  formins;  here  a  eons.- 
derable  case,  in  which  the  head  and  its  appendages  cx'i 
enter  and  be  completely  sheltered,  a  little  like  the  slug's 
(liinaces)  under  their  buckler.    The  trilobated  form  of  it.* 
aperture  recals,  obi^erveii  M.  de  Blainville.  sufficiently  «.  .t 
that  which  is  at  present  known  respecting  that  of 'm.i:.> 
ammonites.    The  posterior  extremity  of  the  sac  or  mai.'ii* 
convex  (renll6e)  and  widened  vertically  (a  disposition  wh.. '. 
IS  principally  due  to  the  shell  solidly  and  vertically  enr-.j*-: 
in  the  skin)  presents,  entirely,    behind  a  sort  of  ob!.tj-.i. 
flatness  (aplatissement),  at  the  middle  of  which  is  a  ter- 
minal button,  accompanied  on  the  right  and  left  by  a  sm.i.! 
semicircular  fin,  attached  by  the  right  border,  and  vef>  akt 
that  which  exists  in  Sepiola,    This  mantle  or  casc'm  .u 
anterior  moiety  at  least.  Iius,  besides,  an  anatomical  strcr- 
ture.  which  brings  to  remembrance  what  exists  in  the  C<il^ 
maries.  that  is  to  say,  it  is  formed  of  a  contrtctile  \v:\ 
thick  lamina  or  derm  constituting  the  principal  part»  offer- 
ing on  its  surface  a  great  number  of  lacunsB,  formir^  t 
not ;  of  a  nacreous  layer  on  which  is  the  part  coloured  l» 
small  spots,   violaceous,  doubtless,  during  life,   as   in  tL 
SepinUe;    und,  lastly,  of  a  sort  of  epidermic  vartiisfa  kz 
glazing,  only  the  contractile  part  is  perhaps  still  more  H.na\, 
and  capiiblc  of  more  resistance  than  it  is  in  the  caUmar  e^. 
But  ill  I  cuuf  being  sustained  in  the  back  by  a  cartilaguKt  % 
or  cuUaivous  nearly  straight  lamina,  it  contains  a  »lu.'. 
whoso  very  much  elongated  and  very  regular  spirul  ck..  : 
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presenting  its  base  open  in  front,  is  rolled  up  vertically 
backwards  behind  und  below,  in  coils  which  are  concentric, 
but  disjoined,  or  not  contiguous.  This  shell  is  no  more 
really  external  in  any  of  its  points  than  the  cartilage  of  the 
calumaries,  or  tho  bone  of  the  cuttles.  Only  fastened  on 
the  back  and  belly  in  the  circumference  of  a  small  elon- 
gated oval  space  by  the  dermomuscular  layer,  and,  as  it 
were,  set  in  it,  it  forms  a  sort  of  hernia,  and  is  not  covered 
in  these  two  places,  except  by  the  superficial  parts  of  the 
skin,  the  nacreous  and  coloured  layers.  With  regard  to 
the  rest  of  the  spire,  it  is  contained  in  a  Bubdermic  space, 
occupying  the  posterior  part  of  the  visceral  mass,  which  is 
perfectly  independent  o^.  it,  beins;  separated  from  it  by  a 
subcutaneous  membrane,  which  is  very  delicate,  but  as 
iii>unct  as  in  the  sepiaceans.  This  space  or  lacuna  is, 
nevertheless,  traversed  by  a  bridle  equally  dermic,  which 
]vissci  from  one  wall  to  the  other,  across  the  disjunction  of 
I  he  whorls. 

Botbre  he  examines  the  relations  of  the  shell  with  the 
nx'nibranous  siphon  proceeding  from  the  animal,  M.  de 
Blainville  turns  his  attention  to  the  mode  in  which  the 
vi>rerul  mass  is  disposed.  Sufficiently  considerable,  espe- 
cially at  the  period  when  the  generative  apparatus  is  in  a 
^tate  of  turgescence,  it  occupies  the  whole  bottom  of  the 
civity  of  the  mantle,  prolonging  itself  more  or  less  on  each 
Mile  of  the  Bubdermic  envelope,  which  includes  ihs  shell, 
b'ihind  the  excretory  funnel,  situated  under  the  neck,  as  in 
the  other  sepiaceans,  and  between  the  two  branchise,  situ- 
a  led  ono  on  the  right,  and  the  other  on  the  left,  in  the 
cavity  of  the  mantle.  This  visceral  mass,  which  is  more  or 
l(,'s>  rounded  and  convex  in  front,  and,  in  general,  bifurcated 
behind,  is  entirely  enveloped  in  a  very  distinct  but  delicate 
and  transparent  peritoneum,  prolonging  itself  with  the 
or«rans  of  generation,  or  in  the  bifurcation  of  the  case,  re- 
sult iiig  from  the  position  of  the  shell.  On  dividing  the 
luanile  in  the  median  hne,  as  the  figure  which  M.  de  Blain- 
villc  will  pubhsh  in  his  Malacozaires  indicates,  there  ap- 
l«ear — 

Isit.  In  front  the  very  considerable  funnel  entirely  closed, 
and  advancing  probably  also  under  the  cephalobrachial 
mass,  to  judge  of  it  at  least  from  the  eye,  left  nearly  in  situ. 

'2iid.  The  branchise,  long,  narrow,  triangular,  directed  on 
each  side  with  the  point  forwards,  free,  and  only  retained 
by  a  very  loose  membranous  bridle,  except  at  their  base, 
wliore  tho  vascular  peduncle  is  found. 

3 id.  Towards  the  middle  of  the  lower  surface  of  the 
Msceral  mass,  the  intestinal  canal  terminating  in  a  small, 
tree,  lioating  appendage,  widely  open,  absolutely  as  in  the 
cullies,  and  accompanied  throughout  its  extent  between  the 
two  masses  of  the  generative  apparatus,  by  the  canal  of  the 
idk-bag,  containing  black  matter,  which  M.  de  Blainville 
]>re-sud  out  by  a  small  orifice  situated  at  the  left  of  the 
aims. 

41  h.  The  principal  part  of  the  female  organs  of  gene- 
rat  ion,  viz.  on  one  side  (the  right)  a  considerable  ovary,  and 
uu  the  other,  doubtless,  an  or^an  of  digestion,  forming  buih 
tu^et her  the  whole  lower  suriace  of  the  mass,  and  prolong- 
irit;  itself  more  or  less  backwards  on  each  side  of  the  enve- 
l.'^»e  of  the  shell.  The  mass  of  egijs  came  forth  a  lilile 
below  the  fasciculi  of  the  muscular  attachment  of  the 
cephalic  mass  to  tho  shell.  They  were  few  and  very  largo, 
b'.  it),^  a  millemetre  in  length  by  three  quarters  of  a  mille- 
inetre  in  width.  Their  envelope  was  hard  and  friable;  it 
(Miitained  an  amber-coloured  matter,  nearly  solid,  and 
vkhich  was,  M.  de  Blainville  thinks,  without  doubt  the 
\  iicllus  ;  but  he  could  not  perceive  any  trace  of  a  fcBtus,  in 
consequence  of  the  early  stage  of  development  in  N^hich 
they  were. 

M.  de  Blainville  reminds  the  reader  that  he  has  already 
adverted  to  the  fact,  that  in  all  the  individuals  which  he  had 
ob>{Tved,  the  cephalic  mass  and  its  appendages  had  been 
\o\-\\  away  at  their  point  of  junction  with  the  body  ;  but  on 
one,  the  least  mutilated,  the  end  of  the  muscular  sheath 
w  luch  traverses  the  cesophagus  was  preserved.  Its  anterior 
extremity,  which  goes  t-o  the  head  and  its  appendages,  was 
triMK  ated  at  the  point  of  abstraction  ;  but  the  posterior  ex- 
tremity was  in  tolerably  good  preservation;  one  might  see 
til  it.  narrowing  as  it  proceeded,  it  attached  itself  to  a  lleshy 
I'll. Ml. a,  which  completed  the  bottom  of  the  first  chamber  of 
lii"  -bell,  forming  a  sort  of  hood  or  cap  continued  by  means 
It  itb  circumference  with  the  envelope  of  the  shell,  and 
K.v.ii^  orit»in,  at  the  bottom  and  towards  the  interior  border, 
to  a  lubiform  prolongation  penetrating  into  and  attaching 
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itself  to  the  sijiliou  of  the  first  chamber,  and  then  continu- 
ing itself  without  any  adhesion,  as  M.  de  Blainville  sup|»ose8, 
up  to  its  origin  towards  the  summit  of  the  shell;  from  which 
he  was  able  in  fact  to  withdraw  it  without  breaking  it  for  a 
considerable  length ;  so  that  it  may  be  said  that  this  is  in  a 
prolongation  of  the  columellar  or  retractor  muscle  of  the 
head  and  its  appendages,  and  that  the  4nembranous  siphca 
itself  is  only  a  part  of  this  muscle. 

The  mantle,  the  envelope  of  the  shell,  and  the  mass  of  the 
viscera,  afforded  the  following  analysis : — 

The  shell,  entirely  free  iia  the  dermoid  envelope  which 
contains  it,  has  not  its  terminal  excavation  augmented  in 
depth  by  a  rather  considerable  membranous  border,  as  M. 
de  Blainville  had  supposed  in  his  anatomy  of  the  shell ;  it 
is  only  lined  by  the  membranous  hood  already  described,  at 
the  circumference  of  which  terminates  anteriorly  the  fascia 
of  the  columellar  muscle,  and,  behind,  the  subdermic  mem 
brane  which  forms  the  chamber  of  the  shell.  Placed  in  the 
back  of  the  animal,  this  first  chamber  contains  no  viscus 
either  in  whole  or  in  part ;  and  very  certainly  the  mem- 
branous siphon  has  no  connexion  except  with  the  tleshy 
hood,  and  none  whatever  with  the  peritoneal  cavity,  at  the 
anterior  and  lower  part  of  which  M.  de  Blainville  states  that 
he  could  easily  recognise  the  heart  receiving  the  branchial 
vessels,  which  are  very  long  on  account  of  the  advanced 
position  of  the  branchiss. 

M.  de  Blainville  then  observes  that  the  very  exact  de- 
scription, as  he  hopes,  thus  given  of  the  principal  parts  of 
the  body  of  the  Spirula,  and  especially  of  that  which  forms 
the  entire  envelope  containing  the  shell,  will  not  permit 
him  to  admit  here  the  theory  proposed  by  Dr.  Buckland,  in 
his  '  Bridgewater  Treatise  ;*  but  if  it  be  not  applicable  ta 
the  SpirulOf  continues  M.  de  Blainville,  may  it  not  be  ip- 
plicable  to  the  Nautilus,  whose  organization  in  fact  offers 
considerable  differences,  not  only  in  the  cephalic  appen- 
dages, but  also  in  the  respiratory  funnel  divided  throughout 
its  length  like  the  branchial  tube  of  the  Siphobranchiata^ 
and  especially  in  the  shell,  which  is  completely  external,  and 
in  the  first  chamber  of  which  the  animal  is  lodged,  and  can 
retire  therein  completely?  This,  says  M.  de  Blainville,  is 
what  I  cannot  decide.  At  all  events,  it  is  suflficiently  diffi- 
cult to  conceive  that  if  the  tubuliform  prolongation  which 
is  lodged  in  the  siphon  of  the  shell  of  the  Spirula  is  not 
hollow,  it  should  be  so  in  the  Nautilus^  and  that  if  the  peri- 
cardium or  the  peritoneum  does  not  communicate  with  this 
pretended  canal  in  the  Spirula,  it  does  communicate  with 
it  in  the  Nautilus;  and  this  so  much  the  more,  inasmuch 
as  it  is  at  least  an  unusual  thing  that  this  species  of  diver- 
ticulum  of  the  pericaixiium  should  thus  continue  in  all  the 
whorls  to  ihe  summit :  '  aussi,'  continues  M.  de  Blainville, 
'  attendrons  nous  avec  quelque  impatience  que  M.  R.  Owen 
ait  pu  6claircir  nos  doutes  au  sujet  du  Nautile ;  jiisque  \k 
nous  pouvons  nu  moins  dire  que  la  th^orie  de  M.  Buckland 
n'est  pas  applicable  d  la  Spirule.  Aussi  en  proposerons- 
nuus  une  beaucoup  plus  simple  et  plus  en  harmonic  avec 
ce  que  nous  pouvons  voir  tous  les  jours  chez  Ics  planorbes 
et  le»  lymnees  de  nos  marais.' 

Whether  Professor  Owen  will  set  to  work  to  clear  up  these 
doubis  we  know  not;  but  we  venture  to  think  that,  if  he 
does,  he  will  be  wasting  time  that  might  be  much  better 
employed.  If  M.  de  Blainville  was  unwilling  to  give  credit 
to  tho  Professor's  positive  alhrmation  that  the  hollow  mem- 
branous tube  traverses  the  siphon  of  Nautilus,  and  to  the 
Professor's  figure  exhibiting  it,  he  might  have  satisfied 
himself  of  its  existence  by  examining  the  dried  remains  of 
ii  in  anv  old  recent  Nautilus  shells,  which  we  never  under- 
stood  to  be  rare  at  Paris.  The  hollow  tube  is  equally  de- 
monstrated by  the  condition  of  the  fossil  Nautili, 

In  the  museum  of  the  Royal  College  of  Surgeons  in 
London  there  is  a  preparation  (No.  9U0  B,  Physiological 
Series),  made  by  Professor  Owen,  and  described  by  him  in 
the  second  volume  of  the  admirable  Catalogue  published  in 
1834.  This  preparation  exhibits  the  circulation  and  respi- 
ratory organs  of  the  Pearly  Nautilus  (Nautilus  Pompilius); 
and  the  description  is  given  in  this  work.  [Nautilus,  vol. 
xvi.,  p.  1 12.]  We  have  minutely  examined  the  preparation, 
and  can  vouch  for  the  accuracy  of  the  description :  no  one 
at  all  versed  in  the  subject  can  see  the  former  without  being 
satisfied  that  the  prolongation  of  the  mantle  and  mem- 
branous tube  to  form  the  siphon  is  tubular,  and  not  solid. 
It  goes  through  the  pericardium,  and  consequently  commu- 
nicutes  by  means  of  the  valvular  foramina  at  the  base  of 
the  gills  v^ith  the  branchial  chamber.* 
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Now  supposini;  that  M.  de  Blainville  is  correct  in  de- 
scribing tne  siphon  of  SpittUd  to  bo  solid,  and  upon  that 
fact  his  argument  against  Dr.  Bubk land's  theory  mainly  rests, 
yr9  cannot  allow  the  inference,  which,  from  observation  of 
a  structure  fur  the  attachment  Of  the  shell  to  the  body  in  (he 
dibrancbiate  SpirtUat  with  an  internatl  small  shell,  concludes 
that  the  same  structure  ought  therefore  to  exist  in  the  tetra- 
branchiate  Nautilus,  with  its  great  exte^Dsrl  shell,  to  be  very 
saand.  Nor  is  this  the  kind  of  argument  fo^  whibh  We 
should  have  looked  in  the  writings  of  so  emihetit  a  zoologist 
and  comparative  anatomist  as  M.  de  Blainville. 

The  following  is  the  theory  of  M.  de  BlAinvillo  as  far  as 
regards  Spirula : — 

Admitting  as  beyond  doubt  {hat  the  chambers  of  the 
shell  of  SpirtUa  are  empty,  or  at  most  filled  with  an  affriform 
fluid,  which  appears  to  be  proved  d  priori,  because  in  fact 
one  cannot  conceive  how  the  water  could  come  there,  the 
chambers  being  closed  on  all  sides,  and  d  posteriori  because 
they  are  so,  even  when  separated  from  the  animal,  which 
makes  these  shells  constantly  iioat  on  the  surface  of  the  sea, 
and  equally  or  aii  well  when  they  form  a  part  of  the  Whole, 
as  M.  de  Blainville  had  satisfied  himself  by  experiment  on 
all  the  individuals  brought  homo  by  MM.  I«cluncher  lind 
Robert;  it  seems  to  M.  de  Blainville  that  the  te-entry  and 
the  contraction  of  the  whole  brachiocephalic  mass  into  the 
case  formed  by  the  mantle,  as  well  as  the  application  of  the 
fins  against  its  walls,  will  be  sufficient,  by  tiotably  diminish- 
ing the  volumb  of  the  animctl  without  at  all  changing  its 
mass,  to  counterbalance  or  even  overcome  the  specific  light- 
ness of  the  air  contained  in  the  chambers  of  the  shell,  which 
will  again  gain  thd  ascendency,  when  the  volume  of  the 
animal  shall  return  to  its  first  disposition  by  the  protrusion 
and  jxpansion  of  its  head  and  arms.  It  is  certainly  thus 
that  the  Limnceee  and  Ptamrbei  [Limj^eaf^s],  act  in  order 
to  descend  to  the  bottom  dt  the  Water,  for  to  ri^e  again  to  its 
surface  they  must  resort  to  creeping  along  solid  itittnersed 
bodies.  With  regard  to  the  Spirula,  the  khid  of  natatory 
bladder  formed  by  the  aei'iferous  chambers  of  their  ^htW 
con  without  dotibt  elevate  theih  to  the  surface  Without  effort 
on  their  part,  according  to  M.  de  Slainvrlle,  and  \\b  is  even 
inclifted  to  think  that  the  nite  of  the  chambers  is,  so  to 
s|i€rak,  measured  by  the  animal  instinctively,  so  that  the 
extent  of  the  vacant  space  should  always  be  in  proportion 
to  the  mass  of  the  animal,  and  ttoating  must  be  the  restilt, 
that  is  to  say,  there  must  be  a  specific  gravity  less  thtfii  that 
of  the  ambient  (iicdiam. 

•  Cette  mani^re  dfe  veir,  cette  explication  du  fait,  pour  le 
dire  en  passunrt,  ne  d^montretait-elle  pas  mieux  la  sagesse 
du  grand  c6om^t<'e,'  asks  M.  de  Bhiinvtlle, '  que  tout  ce  que 
Ton  a  dit  a  ce  siijet  T 

To  this  question,  we  humbly  answer,  no.  Supposing  M. 
de  Blainville*s  theory  to  bfe  impregnable,  the  mechanism  by 
which  the  Naulilirs  is  proved — we  write  it  advisedly-:— to 
ascend  and  descend,  is  no  worse  demonstration  of  the  adap- 
tation of  means  to  an  end,  to  say  the  least  of  it,  than  tne 
mode  proposed  by  M.  de  Blainville. 

In  fact,  continues  M.  d^  Blainville,  to  enable  the  animal 
dnring  its  growth,  that  is  to  say,  increasing  in  mass  and 
volume,  to  preserve  the  faculty  of  floating  at  the  surface  in 
a  fluid  the  density  of  which  varies  but  little,  and  that  by  a 
hydrostatic  disposition,  without  any  effort  on  its  own  part, 
there  would  really  be  required  a  very  singular  combination, 
consisting  in  this-*- that  the  animal  could  create  fo^  itself  a 
new  bubble  of  air,  and  that  in  a  determined  proportion. 
This  it  seems  to  effect  bv  advancing  its  muscle  of  attach- 
ment by  a  single  effort  (d*un  seul  coup)  on  a  quantity  of  air 
measured,  so  to  speak,  and  afterwards  limiting  this  space 
by  an  impermeable  septum  (cloison). 

On  this  supposition,  says  M.  de  Blainville,  in  conclusion, 
the  normal  disposition  of  Spirula  would  be  to  float  con- 
stantly on  the  surface  of  the  sea.  like  the  JanthineB  [Jan- 
thiwa]  and  P/njssophora  [Physograda,  vol.xviii.,  p.  137], 
and  equally  by  the  means  of  an  acriferous  float  of  calculated 

*  In  *he  early  vavt  of  the  m«0)oir,  M.  do  lUninvilltf  says  uf  Dr.  Itucklaiid'a 
theory :—'  Pour  accepter  telle  nuiivelle  fiyp  >lhosi»,  i\  r.iut  admottrti  los  ]M>iiit3t 
•uivaut*,  que  M.  Knekland  cotiiirf^re.  k  ce  qu'il  parott,  comme  prou\v<«:  1.  Lm 
coniiuiimciitiuD  dtt  oericardf  aVec  le  sipboii.  2.  LVxisience  du  miplion  mem- 
bi.iueux  crriix  t*t  h  dt*couvt'rt,  dam  les  1oi;r<*  oti  daan  les  iQtcr^'aUrs  dc!»  cloi- 
bons.  li.  LVxibti^noe  cuiiif.-tiite  d'un  Hqvtidf  danii  to  p^rimrde.  4  I.a  )»t>«on> 
t^iiir  *j  rcttiqiif  de  ce  liquidi*.  plua  Krande  qtie  ceUe  dr  t'eiudimcr.  5-  l.a 
Vflniito  complete,  li  ce  u'ect  d'air,  drs  luuet  on  chnmbres  de  la  coquille. 
t>r  ..e  ctf<(lifrt'riMile«  th^-r«,  iln'y  ft  pern  ?iic' — that  pett-etre.  like  rur  ?/ ii 
rt  ((rent  pcactf-raaki*! — 'que  U  i!«'Vn«^rw  qui  atnt  romplitemrat  Yvn*  de  dotito  ' 
Wv  «'iu  nut  tliiok  ihut  we  sli.ill  W  do«mmi  picoumptuuita.  if  ^e  add  utimbciM 
I  Aud  2;  Mtd  wtf  could  My  buuclhiaj;  of  the  oihont,  but  !et  them  pas^t  ^r  ihc 
prtfK««t. 


proportion.  In  this  positioti  it  would  execute  the  gu.tu  * 
parts  of  its  functions  and  its  acts;  but  in  order  tu  withdraw 
itself  from  danger,  it  would  have  the  faculty  of  changing  the 
relation  or  proportion  of  the  volume  to  the  muss,  and  v( 
diving  more  or  less ;  but  perhaps  without  ever  reacuing  the 
bottom. 

Geographical  Dittribuiiofi. — Widely  disseminated  in  the 
seas  of  Warm  climates.    [Sl»oif  dyUd.k.I 

SPl'SULA.  Mr.  J.  E.  Gray's  narne  for  a  genua  of  f'  7 
cM/erSt  founded  on  Maetra  fra^lis,  and  similar  s]»cri.  v 
Ltgafiierlt  stibexternal,  marginal,   not  separate  from    \\m 
cartilage.    Posterior  lateral  ieeth  double  and  bingle. 

SP^ITZBERGBN  is  a  grodp  of  islands  situated  nearer  t . 
the  arctic  pol^  than  any  other  country  on  the  globe.  It  !•  - 
between  70*  30'  tind  80"  30'  N.  lat.,  and  between  T  and  ::* 
£.  long.,  ahd  is  surrounded  by  the  Arctic  Polar  .Sra.  if 
which  that  portion  which  lies  west  of  Spitzbergen  \a  dui.  : 
guished  by  the  name  of  the  Greenland  Sea,  K*c«ase  it  -  • 
tends  to  the  eastern  coasts  of  Greenland. 

The  group  consists  of  three  larger  and  numerous  9ni.iil  *- 
islands  which  lie  about  the  larger  islands.  The  1ar^-<  ' 
island  is  on  the  west,  and  extends  from  76^  30'  to  80*  N.  Ut 
it  is  properly  called  Spittbergen,  and  its  most  eastern  |  -" 
is  called  New  Friesland.  To  the  cast  of  New  Friesland  !•  - 
North-east  Land,  which  extends  from  79*  10'  Xo  80^  la'  N. 
lat.,  and  is  divided  from  the  larger  i^and  by  the  Heiiloup*  • 
or  Waygatz  Strait,  which  rs  about  70  miles  long,  and  tnr  r  > 
in  breadth  from  4  to  U  miles.  East  of  the  main  hody  «f 
Spitzbergen;  aiid  south  of  New  Friesland,  is  Edges  Istui.  . 
which  exterids  from  77®  15' to  78*  15'  N.  lat.,  is  sppanit"! 
from  New  Friesland  by»a  strait  called  Walter  Tymc  » 
fiord,  or  Alderman  Freeman's  inlet.  This  strait  is  8ome«  n.  * 
more  than  50  miles  long,  and  less  than  10  Wide.  Ai<"  :, 
the  southern  coast  of  Edges  Island  nnmerous  smsdl  i«lai.<j< 
ccrter  the  sea  to  a  distance  of  15  miles  from  the  shores,  9.1A 
this  group  gOes  by  the  name  of  the  Thousand  Islands.  A 
consideratble  ntimber  of  smaller  islands  are  also  diaper  »f  ! 
over  the  sea  which  surrounds  North-east  Land  on  the  nor  •: 
and  east,  in  Henloopen  Strait,  and  rouhd  the  north- we^tcri: 
coast  of  Spitzbergen.  In  other  places  Hlong  (be  eosst  tS> 
smaller  islands  are  not  numerous,  but  at  the  distance  of  I:: 
or  15  miles  from  the  western  Coast  of  Spitzbergen  w  Charit  < 
Island  or  Forlaiid,  which  h  about  40  miles  long,  bat  only  : 
few  miles  wide. 

Nothing  is  known  of  these  islands  except  those  part« 
which  are  contigiiou^  to  tlte  ^a,  and  even  the  coast  is  rrr.- 
perfectly  laid  down  in  our  maps,  with  the  exception  of  tin* 
western  coUst,  Whieh  for  mofe  than  two  centuries  has  be^r: 
aimually  visited  by  many  whaling  vessels,  and  thus  has  gra- 
dually become  well  known,  and  has  been  partially  sorve)«tl 

The  west  coast  of  Spitzbergen  is  mountainotrs.  The  muun- 
tains  generally  rise  within  three  miles  of  the  sea,  but  i  \ 
several  places  they  commence  at  the  coasL  Between  the 
shore  and  the  mountains  is  a  low  level  tract,  tarely  mor 
than  three  miles  wide.  It  is  commonly  somewhat  above  the 
level  of  high-water  mark,  but  in  some  pfaices  it  is  bdvw . 
and  only  prevented  from  being  covered  by  the  sea  by  a  nv 
toral  bank  of  shingle  of  the  height  of  10  or  15  feet.  T. 
mountains,  which  nil  the  interior  of  the  i&land,  riae,  aeeo  *- 
ing  to  an  estimate,  in  general  to  between  3006  and  44  *• 
ft^t  above  tlie  sea-level.  Many  branches  of  them  ran  Wt*-:- 
ward,  and  come  close  to  the  shore,  where  the  abrupt  term.- 
nation  of  the  mountain-ridges  projects  beyond  the  rv^juljr 
line  of  the  coast,  and  overhangs  the  ocean.  Where  thtvi.* 
mountam-ridges  occur  at  no  great  distances  from  one  an* 
other,  the  intervening  valleys,  being  of  moderate  extent,  arc 
filled  with  glaciers,  which  in  several  places  eonstitace  the 
very  shores  of  the  sea,  forming  a  high  perpendicolar  >»ali 
of  ice  from  100  to  400  feet  high.  The  inland  valleys,  1.4 
all  seasons,  present  a  smooth  and  continuous  'led  of  »now. 
in  some  places  divided  by  considerable  rivulets*  bat  1 1 
others  exhibiting  an  unbroken  surface  for  many  niile»  i.. 
extent. 

The  southern  extremity  of  Spitzbergen  is  called  P.».ri' 
Ijook-out,  or  South  Cape:  a  low  tlat,  about  40  square  m.tc^ 
in  surface,  constitutes  the  termination  of  the  coast.  On  the 
isthmus,  which  joins  this  flat  tract  to  the  main  body  ri>e^  - 
mountain-chain,  which  runs  north,  and  soon  attains  a  con^^r- 
derable  elevation,  as  a  large  glacier  or  iceberg  l»o»  heU'alorr 
the  sen-sliore.  North  of  77**  N.  lat.  is  a  wide  bay,  c^\\v\ 
Horn  Sound,  near  the  southern  shores  of  which  lies  M<m..  1 
Horn,  or  Hedge-hog  Mount,  which  has  several  >uniiniU, 
chiefly  in  the  form  of  spires,  the  bigfaesi  of  which  i«  4 J  <  't 
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double  teeth ;  capsule  with  an  evident  apophysis,  and  niitri- 
form,  glabrous,  furrowless  catyptra.  They  are  generally  an- 
nual plants,  and  remarkable  amongst  their  tribe  Tor  their  size 
and  beauty  as  well  as  singularity.  Seven  of  the  species  are 
British.  The  most  common  in  En£;1and  is  the  Splachnum 
ampullaceumt  purple  gland-moss,  which  is  found  growing 
chiefly  on  rotten  cow-dung.  The  receptacles  are  obtuse, 
inversely  conical,  of  a  greenish-purple  colour,  and  three 
times  as  thick  as  the  capsule. 

S,  sphofficum,  green  globular  gland-moss,  has  a  green 
globular  receptacle,  with  ovato-lanceolate,  pointed,  entire 
leaves,  and  a  capillary  fruit-stalk.  It  is  a  native  of  alpine 
situations  in  the  north  of  Europe  and  Scotland,  and  is  gene- 
rally found  on  cow-dung.  It  occurs  in  green  tufts,  and  has 
elegant  slender  wavy  tawny  fruit-stalks  from  one  and  a 
half  to  three  or  four  inches  high. 

S,  rtibrum,  red  umbrella  gland-moss,  has  an  orbicular 
convex  rod  receptacle,  with  partially  toothed  leaves.  The 
fruit-stalks  are  six  inches  in  length ;  the  receptacle  is  very 
conspicuous,  being  half  an  inch  wide,  and  having  the  form 
of  an  inverted  cup,  which  is  of  a  rich  crimson  colour  and 
finely  reticulated,  making  this  moss  one  of  the  most  remark- 
able and  beautiful  in  the  family.  It  is  a  native  of  Norway, 
Finland,  Russia,  and  Siberia. 

SPLEEN  (£vXi|v,  Lien,  Splen).  There  are  few  parts  of 
the  human  body  on  which  more  has  been  written  than  on  the 
spleen,  and  none  where  the  result  has  been  more  unsatisfac" 
tory.  The  purpose  which  it  serves  in  the  animal  economy  still 
remains  entirely  unknown ;  and  the  physiological  part  of 
this  article  must  consist  of  a  mere  historical  recapitulation 
of  the  various  theories  respecting  its  functions,  which  have 
successively  been  for  a  time  adopted,  and  have  then  fallen 
into  oblivion. 

The  spleen  is  an  organ  which  is  not  found  in  any  trilie 
below  the  class  of  fishes.  Some  animals  have  two,  and  this 
number  has  not  unfrequently  been  found  in  man ;  for,  as 
Haller  says  (Elem.  Pnysiol.,  t,  vi.,  p.  388),  everything  con- 
nected with  this  organ  is  uncertain  and  variable.  Its  form 
is  generally  somewhat  oval,  being  smooth  and  convex  on 
the  exterior,  where  it  is  iu  apposition  with  the  diaphragm, 
and  irregularly  concave  on  the  opposite  side,  which  is  une- 
qually divided  into  two  narts  by  a  transverse  slit  for  ttie 
transmission  of  its  vessels.  (Quam,  Elem.  qf  AnaL)  It 
is  for  the  most  part  placed  in  the  left  hypochondriac 
region,  between  the  diaphragm  and  the  stomach,  and  be- 
neath the  cartilages  of  the  ribs.  (Quain.)  It  varies  so  much 
in  size,  that  it  is  almost  impossible  to  say  what  are  its  nor- 
mal proportions.  (Bichat,  Anat,  Deter.)  It  is  much  enlarged 
by  disease,  as  will  be  hereafter  noticed;  but  in  health,  tak- 
ing a  general  average,  its  greatest  diameter  may  be  said  to 
measure  about  four  inches,  its  breadth  three,  and  its  thick- 
ness from  two  to  two  and  a  half ;  its  usual  average  weight 
is  from  eight  to  ten  ounces.  It  is  of  a  slight  spongy  consist- 
ence {apaihQ  Kol  viroyyoci^^c*  Hippocr.  De  Morh.  Mulier , 
lib.  i.,  torn,  ii.,  p.  683,  ed.  Kiihn),  and  is  at  all  times  easily 
torn ;  and  in  many  cases  it  is  found,  soon  after  death,  so 
soft  as  to  be  readily  broken  by  a  slight  pressure,  when  it 
appears  a  grumous,  dark,  confused  mass.  Its  colour  is 
deeply  red,  with  a  tinge  of  blue,  particularly  round  its  mar- 
gin. It  has  a  peritonsBal  investment  prolonged  to  it  from 
the  stomach,  by  which,  as  well  as  by  vessels,  it  is  connected 
with  that  organ ;  but  it  has  also  a  smooth  and  fibrous  tunic 
proper  to  itself,  which  is  so  firmly  adherent  to  the  serous 
investment  above  mentioned,  that  they  cannot  be  separated 
except  at  its  concave  surface.  (Quain.)  No  organ  receives  a 
greater  number  of  blood-vessels  in  proportion  to  its  size  than 
the  spleen  ;  a  fact  noticed  hy  all  anatomists,  and  the  more  so 
because  it  secretes  no  fluid  of  any  sort,  at  least  none  that 
has  hitherto  been  discovered.  (Bichat.)  Almost  all  the  blood 
that  it  receives  is  derived  from  the  splenic  artery  (Haller, 
p.  400,  401):  this  is  the  largest  branch  of  the  cceliac  axis, 
and  near  the  spleen  divides  into  several  branches,  some  of 
which  enter  the  fissure  in  that  organ,  and  are  distributed  to 
its  substance.  These  aro  called  the  rami  eplenici ;  they 
are  five  or  six  in  number,  and  vary  in  length  and  size. 
(Quain.)  They  are  the  proper  terminal  branches  of  the 
artery,  and  by  infinite  ramifications  form  within  the  sub- 
stance of  the  spleen  a  capillary  system,  which  probably 
anastomoses  in  a  direct  manner  with  the  capillaries  of  the 
veins  (Bichat),  as  is  proved  by  the  facility  with  which  in- 
jections pass  from  one  to  the  other.  The  splenic  vein  is  a 
vessel  of  very  considerable  size  compared  with  the  bulk  of 
the  organ ;  and  it  returns  the  blood  not  only  from  the  spleen,  i 


but  also  from  the  pancreas,  duodenum,  the  greater  part  of 
the  stomach  and  omentum,  the  left  colon,  and  part  of  the 
rectum.  It  commences  by  five  or  siK  branches,  which  isM.t^ 
separately  from  the  fissure  of  the  spleeu,  but  soon  jo: it  t<^ 
form  a  single  vessel.  Its  direction  is  then  transverse  frum 
left  to  right,  embedded  in  the  substance  of  the  pancreas  m 
company  with  the  splenic  artery,  beneath  which  U  ii 
placed.  On  reaching  the  front  of  the  spine  it  joins  tiie 
superior  mesenteric  vein  nearly  at  a  right  angle,  from 
the  conflux  of  which  proceeds  the  tfsna  porta.  (Quain  ) 
The  nerves  of  the  spleen  accompany  the  splenic  artcr%. 
and  are  derived  from  the  solar  plexus,  forming  an  interlsre- 
ment  called  the  splenic  plexus,  previous  to  their  entran  e 
into  it  (Ibid.)  They  are  small  compared  with  the  sixc  of 
the  organ;  and  accordingly  the  spleen  has  very  little  sen«i- 
tion,  a  fact  which  was  noticed  as  early  as  the  time  of  Ait- 
tsDus.  (See  De  Cans,  et  Sign.  Diuiuni.  Morb^  lib.  i.,  ra;.. 
14,  p.  Ill,  ed.  Kiihn ;  Haller.)  Its  lymphatic  vessels  aro 
very  numerous  ;  but  as  no  appreciable  product  iselaboru:'-. 
by  this  apparatus,  it  has  no  excretory  auct  (Quain.)  Thr 
fibrous  or  proper  coat  of  the  spleen  sends  into  its  intci  ior  ^ 
multitude  of  cellular  bands  and  fibres,  which  form  by  thcir 
intersections  cells  of  various  forms  and  aizes,  and  i^upport 
the  soft,  pulpy,  red  tissue  of  the  organ.  In  the  rt-I 
substance  there  are  in  many  animals  contained  whiu^  i 
round  corpuscules,  visible  to  the  naked  eve,  which  were  fir*^t 
discovered  by  Malpighi,  and  of  which  the  existence  in  the 
human  spleen  has  been  atone  time  admitted  and  at  an'*ttuT 
denied.  The  corpuscules  of  the  human  spleen  are  descr.tx-i 
by  Dupuytren  and  Assolant  as  greyish  bodies,  devoid  of  in- 
ternal cavity,  and  measuring  one-fifth  of  a  line  to  < .:. 
French  line  in  diameter,  and  so  soft  as  to  take  a  liquid  T^im 
when  raised  on  the  knife.  Meckel  describes  themes  roui.'i- 
ish  whitish  bodies,  one-sixth  of  a  line  to  one  line  in  cl  .- 
meter,  most  probably  hollow,  and  at  all  events  Tery  soft  a*. 
very  vascular.  In  the  human  spleen  the  Malpighian  ^  ir- 
puscules  are  distinguished  with  great  difficulty.  Mii.  .r 
mentions  {Elem.  of  Physiol.,  by  B^ly,  vol.  i..  p.618)  hav.  ^^ 
seen  them  in  a  spleen  which  &ad  been  maoenite<L  Th^-t 
were  very  firm,  and  much  smaller  than  the  gieyi^h  <  ' 
points  sometimes  seen  in  cut  surfaces  of  the  spleen,  whi<  j 
nave  been  described  under  the  name  of  Malpighian  corf  us- 
cules,  but  which  are  in  reality  very  different  from  them. 

Physiology. ^Of  the  functions  of  the  spleen,   as  «:> 
before  remarked,  we  still  remain  in  perfect  ignorance.  Th^ 
most  antient  opinion  concerning  its  use  in  the  animal  ero- 
nomy  is  that  which  is  found  m  the  writings  attributed  :  > 
Hippocrates,  and  is  connected  with  the  famous  doctrine  .f 
the  four  humours.     '  The  heart,*  sJays  the  author  of  t  • 
fourth  book  DeMorb.  (tom.  ii.,  p.  325,  ed.  Kiihn),  'is  i::  - 
source  of  the  blood  (al/ia),  the  head  of  the   phlegm  ur 
pituita  (0Xfy^a),  the  spleen  of  the  water  ((^Mp),  and  tic 
liver  of  the  bile  ixoKii)  \    This  ttaier  was  attracted  bv  tl^e 
spleen  from  the  fluids  received  into  the  stomach  uhJ, 
p.  333 ;  De  Morb.  Mul.,  lib.  i.,  tom.  ii.,  p.  683),  and  tb.i 
the  whole  of  this  theory  bore  a  striking  resemblance  tou:  e 
of  those  that  have  been  proposed  in  quite  modern  timc^  Iu 
another  part  of  the  Hippocratic  collection  {De  Loe.  in  H*  n . 
tom.  ii.,  p.  130),  it  is  said  that '  those  persons  whose  sph- 
is  large  have  their  body  meagre*  (C3onf.  Gal.,  Dt  Natur.  hi 
cult.,  lib.  ii.,  cap.  9,  tom.  ii.,  pp.  132,  133),  an  idea  whi.  h  .^ 
found  also  in  Plato  {Timaus,  cap.  47,  ed.  Stalib.u  :    . 
which  gave  rise  to  the  well-known  comparison  ofTraj.   , 
who  said  that  the  imperial  treasury  was  like  the  s|>!.  t 
because  when  that  was  rich  the  people  were  impover.>.i   : 
(Aurel.  Vict,  Epit,,  cap.  42,  sec.  21.)    AriKtotle(i>  P  -;. 
Anim.,  lib.  iii.,  cap.  7,  p.  86),  calls  the  spleen  a  ^pur:.*u^ 
iyoOov)  liver,  to  which  it  is  a  sort  of  equipoise  (imZr: . ; . 
ibid.,  cap.  4,  p.  76),  says  that  it  is  not  an  organ  Dcr«Uar\ 
for  all  animals  {ibid.),  and  that  it  assists  the  liver  in  jv '- 
forming  the  functions  of  digestion  {ibid^  p.  87,  ed.  Tauch :.  • 
In  auother  obscure  passage  {ibid.,  p.  88),  he  sa}*s  that  *  vu-c 
spleen  attracts  from  the  stomach  (cc«Xia)  the*supcrflu  >:.<« 
and  excrementitious  humours  (iv«iadac  rdc  wtpc^voc).  .in  \ 
concocU  them.*  by  which  he  is  supposed  by  Casp.  Uofmat.. 
{De  liene,  cap.  5)  to  mean  the  chyle.    It  is  surprising  •  L.: 
so  eminent  an  anatomist  as  Erasistratus,  while  oonfrs^    ^ 
that  nature  does  nothing  without  a  reason  (GaU  D^  I  i.. 
J^rt.,  lib.  iv.,  cap.  15,  tom.  iii..  p.  315;  iA.,C(mmfni.  i\ 
Hippocr.  •  De  Alim.,*  sec.  14,   tom.   xv.,  p.  308),  shouli 
nevertheless  consider  the  spleen  to  be  a  useless  organ  (Gal « 
ibid.;  id.,  De  Aira  Bile,  cap.  7,  tom.  v.,  p.  131;  id^  1m 
Natur,  Faeult,,  lib.  ii.,  cap.  4, 9,  torn.  ii.»pp.9U  131,  aq. 
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nn  opinion  adopted  also  by  Rufus  Ephesius  (De  Appellai. 
P'irt.  Corp.  Hum.,  p.  59,  ed.  Clinch),  and  apparently  by 
IM.ny,  who  says  (Hut.  Nat.,  lib.  xi.,  cap.  80).  that  runners 
u>ed  to  have  their  spleen  removed  in  order  to  increase  their 
sjHed.  The  followers  of  Erasistratus  dissented  from  this 
upinion  of  their  master,  and  said  that  the  spleen  first  pre- 
|iare(l  the  chyle  (xviov)  for  the  liver  afterwards  to  turn  into 
blood.  (GaU  De  Atra  Bile,  loco  cit.)  The  opinion  of 
Oalcn,  which  had  more  supporters  than  any  of  the  others, 
\va<,  that  the  humour  called  black  bile  ixoXii  fikKatva)  is 
sor.reted'  by  the  spleen,  in  the  same  way  as  the  yellow  bile 
(\nX;)  iavOi})  is  secreted  by  the  liver  (  De  hoc.  Affect. ^  lib. 
VI.,  cap.  1,  tom.  viiii.,  p.  377,  378:  Comment,  in  Hippocr. 
*  De  //uTWor.,' lib.  iii.,  sec.  4,  tom.  xvi.,  p.  367;  De  Atra  Bile 
passim,  tom.  v.,  p.  l64,  sq. ;  et  alibi);  and  it  was  from 
the  supposed  accumulation  of  this  humour  that  persons 
Glliicted  with  melancholy  were  believed  to  suflfer.  Ar^taeus 
(De  Caus.  et  Sign.  Diutum.  Morb.,  lib.  i.,  cap.  15,  p.  114, 
fd.  Kiihn)  says  that  the  spleen  is  nourished  by  black 
blood,  of  which  it  is  the  receptacle  {Ufiayiiov),  and  that 
yxhcu  it  is  diseased  this  fluid  is  not  elaborated  by  it,  but  is 
taken  into  the  general  circulation.  Serenus  Samonicus 
{De  Medic,  t.,  430,  sq.)  seems  to  consider  the  spleen  as  the 
organ  of  mirth,  and  that  after  its  removal  a  person  never 
lauiihed.  (Conf.  Pers.,  Sat.  I,  v.  12;  Lactant.,  Div.Instit., 
lib.  vi.,  cap.  15 ;  id,  De  Opt/.  Dei,  c.  14) : 

*  Splen  tttmidiM  nocot,  et  risum  Umen  addil  ineptum, 
Vt  mihi  Sarduia  videutur  proximas  linrbii, 
Irrita  qua  miscris  penni^ceut  giuulta  faiU. 
Dicitur  «x»«>cuift  Taciles  auferre  cnchiuuos, 
Perpetuuque  aevo  froutdm  praraUii*  wTeram.*' 

The  same  idea  is  found  also  in  Pliny  (Hist.  Nat,,  lib.  ii., 
i\\]\  80),  who  however  does  not  state  it  on  his  own  authority, 
and  seems  hardly  to  believe  it.    It  seems  at  first  sight 
strange  that  as  the  organ  was  considered  to  be  the  seat  of 
mirih  and  laughter,  the  words  spleen,  spleer\/ul,  splenetic, 
&c.  should  be  commonly  used  in  the  present  day  to  signify 
exactly  the  contrary  state  of  mind.    It  has  probably  arisen, 
1st.  from  the  spleen  having  been  supposed  to  secrete  the 
black  bile,  fuXaiva  xoXt),  whence  the  word  meloficholy  is 
derived;  and,  2nd,  from  its  having  been  considered  as  one 
of  ihe  causes  of  melancholy  when  he  *  doth  not  his  duty  in 
purging  the  liver  as  he  ou^ht,  being  too  great  or  too  little, 
iti  drawing  too  much  blood  sometimes  to  tt,  and  not  expell- 
ing it.'  (See  Burton's  Anat.  of  Melanch.,  part  1,  sec.  2, 
ineiii.  5,  sec.  4,  and  elsewhere.)     Oribasius  follows  Galen*s 
iloctrine  (Collect.  Medic,  lib.  xxiv.,  cap.  26,  p.  540,  ed.  H. 
Steph),  as  does  also  Alexander  Trallianus  (De  Arte  Med., 
lib.  viii.,  cap.  12,  p.  268,  ed.  H.  Steph.),  Paulus  vE^ineta 
( De,  Re  Med.,  lib.  iii.,  cap.  49),  Joannes   Actuarius   (De 
f/rin.  Differ.,  cap.  4,  p.  34,  ed.  H.  Steph.),  and  Haly  Abbas 
<  Lib.  Reg.  Theor.,  lib.  iii.,  cap.  29).    Theophilus  Protospa- 
iharius  {De  Corp.  Hum.  Fabr.,  lib.  ii.,  cap.  12)  and  Mele- 
tius  {De  Nat.  Horn.,  cap.  20)  also  agree  with  Galen  con- 
cerniniv  the  functions  of  the  spleen,  and  add,  that  it  gives 
to. to  to  the  stomach,  excites  its  appetite  for  food,  and  assists 
(he  dig;cstioD.  Theophilus  also  mentions  the  warmth  which 
11  imparts  to  the  stomach  (ibid.,  c.  4).    According  to  Avi- 
<\'iHia,  the  spleen  assists  the  stomach  in  the  process  of  di- 
i^i-^ion,  by  the  warmth  which  it  imparts,  and  which  it  derives 
not  iiom  its  own  substance,  but  from  the  numerous  veins 
.iM'l  artories  that  it  contains.  (Canon.,  lib.  i.,  fen.  i.,  tom.  i., 
I>   -28,  ed.  Venet.,  1564.)     Hofman  mentions  that  some  of 
( tie  other  Arabic  writers  considered  the  office  of  the  spleen 
t.)  he   to  cool  and  refresh   the  heart.      In  other  antient 
unters(as,  for  example,  St.  Ambrose,   Heraem.,  lib.    vi., 
^i-i\  71),  we  find  a  slight  modification  of  Galen's  opinion, 
\  iz..  that  the  spleen  is  placed  near  the  liver  in  order  to  draw 
a  way  the  useless  part  of  the  aliment,  and  so,  after  retaining 
ttiat  which  is  necessary  for  its  own  support,  transfer  the 
I' on  fled  and  subtle  remainder  through  the  liver  to   the 
iiUiod.    (Compare  Theodoret,  De  Provid.,  hb.  iii.,  tom.  iv., 
p   .')  1 7,  ed.  Schultze.) 

V.irious  other  more  modern  hypotheses  on  this  subject 
are  enumerated  by  Haller  (Elem.  Physiol.^  loco  cit.),  as,  for 
example,  that  it  secretes  a  fluid  which  enters  the  stomach, 
or  w Inch  is  absorbed  by  the  nerves,  or  which  lubricates  the 
J  »iMts  or  which  is  an  inferior  sort  of  chyle.  Of  all  these 
ilM'ones  however,  and  of  many  others  that  might  bo 
u.oiiiioned,  part  are  entirely  destitute  of  anything  like 
I  i.iiW,  and  others  are  contradicted  by  experiments,  which, 
it  liicv  have  not  assisted  in  determining  what  is  the  ofiiccof 
litis  oVj^an,  have  at  least  decisively  proved  that  most  of  the 
uses  hitherto  awigned  to  it  are  wholly  iaiiciful  and  ima« 


ginary.    Muller,  one  of  the  latest  and  ablest  writers  on 
physiology,  confesses  (Elem.  of  P^iysiol.,  hyBtily,  1840)  that 
we  are  quite  ignorant  of  the  office  of  the  spleen.    '  We 
merely  know,*  says  he,  'that  its  importance  in  the  economy 
is  not  great,  as  the  experiments  of  numerous  observers 
have  shown  that  it  may  be  extirpated  without  any  remark- 
able ill  consequence.*    Dupuytren  observed  increased  vora- 
city in  dogs  after  the  operation.     Mayer  (Med.  Chirurg. 
Zeit.t  1815,  3  bd.,  189)  states  that  the  lymphatic  glands 
become  enlarged,  but  this  is  certainly  not  a  constant  effect. 
It  has  been  said  by  others  that  the  secretion  of  urine  be- 
comes more  abundant,  but  Tiedemann  and  Gmelin  (Fer- 
suche  iiber  die  Wege,  &c.,  p.  105;  Recherches  sur  V Ab- 
sorption, transl.  by  Heller)  deny  that  such  is  always  the 
case.    Mead  and  Mayer  had  noticed  signs  of  imperfect  di- 
gestion after  the  removal  of  the  spleen ;  and  some  writers 
have  stated   that   the  bile  becomes  very  bitter  and  dark- 
coloured,  both  of  which  the  Heidelberg  professors  likewise 
deny  to  be  constant  phenomena.     'The  refutation  of  the 
hypotheses  proposed  to  explain  the  use  of  the  spleen*  (con- 
tinues Muller)  *  will  not  occupy  us  long ;  for  they  either 
rest  on  wholly  incorrect  premises,  or  they  are  such  as  can 
neither  be  proved  nor  disproved.    All  the  theories  which 
regard  the  spleen  as  essentially  connected  in  its  function 
wiih  the  liver  can  be  shown  to  be  fallacious.    DtSllingcr 
supposes  the  spleen  to  be  formed  merely  for  the  sake  of 
symmetry,  to  be  the  fellow  of  the  liver — ^the  rudimentary 
liver,  as  it  were,  of  the  left  side^  (an  opinion  formerly  held 
by  Aristotle,  as  has  been  noticed) ;  '  but,*  says  Muller,  *  the 
liver  is  originally  symmetrical,  and  the  spleen  is  also  de- 
veloped in  the  middle  line.     No  greater  value  can  be  ac- 
corded to  the  circumstance  that  the  splenic  veins  join  the 
venaportae,  and  to  the  hypothesis,  thence  deduced,  that 
the  spleen  prepares  the  blood  for  the  secretion  of  the  bile ; 
for  in  this  respect  it  does  not  differ  from  all  the  chylopoetic 
viscera,  nor  even  from  the  inferior  extremities  in  the  lower 
vertebrata.  and  the  generative  organs  and  air-bladder  of 
fishes.*  (Froriep*8  Not.,  615.) 

Some  physiologists  imagine,  without  any  reason,  that  the 
spleen  may  exert  a  deoxidising  influence  on  the  blood ;  others 
again  believe  that  it  favours  the  secretion  of  the  gastric 
juice,  because,  they  say,  it  receives  less  blood  at  the  time 
that  the  stomach  is  full,  which  is  at  least  doubtful;  while 
others,  as  Lieutand  and  Moreschi,  regard  it  as  a  reservoir 
of  blood  for  the  stomach,  supposing  that  the  stomach,  when 
distended  with  food,  may  attract  more  blood  to  itself,  or 
may  press  on  the  splenic  artery  so  as  to  diminish  the 
quantity  of  blood  sent  at  that  time  to  the  spleen.  Dobson's 
hypothesis  (London  Med.  Phys.  Journal,  Oct.,  1820)  is  very 
similar:  he  states  that  he  has  found  the  spleen  to  have  its 
maximum  volume  at  the  time  when  the  process  of  chymifi- 
cation  is  at  an  end,  viz.,  five  hours  after  food  is  taken ;  and 
to  be  small  and  contain  little  blood  seven  hours  later,  no  food 
having  been  taken  in  the  interval :  hence  he  inferred  that 
the  spleen  is  the  receptacle  for  the  increased  quantity  of 
blood  which  the  system  acquires  from  the  food,  and  which 
cannot,  without  danger,  be  admitted  into  the  blood-vessels 
generally,  and  that  it  regains  its  previous  dimensions  after 
the  volume  of  the  circulating  fluid  has  been  reduced  by  se- 
cretion. •  The  premises  of  this  theory,'  says  Muller,  *  do 
not  appear  to  me  to  bo  sufidcicntly  proved.  Dobson  repeated 
Magendie's  experiment  of  injecting  fluids  into  the  veins  of 
an  animal,  and,  he  says,  with  the  same  result  with  regard 
to  the  spleen,  viz.  the  increase  of  its  size.  The  assertion  of 
Defermon  (Nouv.  Biblioth.  Med.,  Mars,  1824;  Froriep*s 
Not.,  148)  that  the  spleen  undergoes  changes  of  volume 
when  certain  substances  are  taken  into  the  system  (e.g.  that 
it  becomes  smaller  under  the  influence  of  strychnine,  cam- 
phor, and  muriate  of  morphia),  appears  to  me  likewise  to 
require  confirmation.*  Sir  Everard  Home  (Philos.  Trans., 
18U8,  p.  45,  &c.  and  p.  133,  &c.)  revived  the  old  theory  of 
Hippocrates,  and  made  the  spleen  to  receive  a  great  portion 
of  our  drink  from  the  cardiac  extremity  of  the  stomach,  so 
that  the  fluids  passed  through  some  short  passage,  hitherto 
unknown,  from  the  stomach  to  the  spleen,  and  thence  into 
the  mass  of  the  blood.  (Blumenb.,  Physiol.)  He  supposed 
that  the  spleen  ser\'ed  as  a  reservoir  or  receptacle  for  any 
fluid  that  is  received  into  the  stomach,  more  than  what  is 
suflicient  for  the  purposes  of  digestion ;  that  this  excess  of 
fluid  is  not  carried  off  by  the  intestines,  but  is  transmitted 
directly  to  the  spleen  by  the  communicating  vessels,  and  is 
lodged  there  until  it  is  gradually  removed,  partly  by  the 
veins  and  partly  by  the  absorbents.  He  illustrated  his 
cpiaion  by  namerous  •xperimentt  upon  living  animali,  in 
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I4'hich  coloured  infusions  wore  injectft4  into  ths  stomach, 
snd  were  afterwards  discovered  in  (he  spleen*  while  it  ap- 
peared that  they  had  not  pasii^  through  the  ahsorhents  of 
the  stomach-    (Bostock,  Phyml.)    This  idea,  however  he 
subsequently  abandoned.  Ti^deipann  and  Gmelin  represent 
the  structure  of  the  spleen  as  essentially  reseroblind  that  of 
the  lymphatic  glands,  and  regard  it  as  an  organ  which  is 
merely  an  appendage  to  the  absorbent  system.    They  be- 
lieve that  its  specific  function  is  to  secrete  from  the  blood  a 
reddish  fluid  that  has  the  property  of  coagnlatinji,  is  carried 
to  the  thoracic  duct,  and,  being  there  united  with  the 
chyle,  changes  it  into  blood.    '  The  facts  elucidated  by  the 
experimenUi  of  these  physiologists,*  says  Mr.  Cooper  (Good*s 
Studi/  ofMecL,  vol.  i.), '  are  of  great  value ;  but  it  must  be 
confessed  that  their  hypothesis  relative  to  the  spleen  being 
an  essential  organ  of  sanguification,  is  seriously  shaken  by 
the  facts  that  a  vast  diiferenoe  really  exists  between  the 
structure  of  the  spleen  and  that  of  an  absorbent  gland ;  that 
the  chyle  does  not  invariably  exhibit  a  reddish  hue ;  and 
that  th0  absence  pr  removal  of  the  spleen  may  happen,  not 
only  without  fatal  efiects,  but  even  without  much  subsequent 
disturbance  of  the  animal  economy.*    Mr.  Hewson  {Expe- 
Hmenial  Inq^irieh  chap,  ii.,  p.  45,  &c.,  95,  &o.)  supposed 
(iiat  it  was  the  office  of  the  spleen,  as  veil  as  of  the  lym- 
phatic glands  and  thymus  body,  to  secrete  from  arterial 
blood  a  fiujd,  which,  misled  with  lymph,  should  give  rise  to 
I  ho  formation  of  red  blood  particles.    *This  however.*  says 
Miiller,  'cannot  be  true;  for  the  red  particles  are  formed 
equally  yieW  after  the  extirpation  of  the  spleen.    The  red- 
dish colour  of  the  lymph  of  this  organ,  observed  by  Hewson, 
Tiedemann,  and  Fohmann,  is  not  constant.     Mayer  has 
asserted  that  the  spleen  is  reproduced  after  extirpation.  He 
Sf^ys  that  after  the  lapse  of  some  years  he  has  found  in  ru- 
minating animals,  in  the  place  of  the  spleen,  which  had  been 
removed,  a  body  of  the  sise  of  a  lymphatic  gland.  This  would 
be  an  interesting  fact  if  it  could  be  salisfoctorily  proved,  which 
however  is  scarcely  possible,  a%  animals  often  have  small  ac- 
cessory spleens  (splefiiculi),  and  besides  in  the  operation  of 
extirpation  a  small  portion  of  the  organ  mi^ht  be  left  be- 
hind ill  the  body.    The  presence  or  absence  of  the  bunches 
of  white  corouspules,  above  described,  miffht  aid  in  deter- 
mining whether  any  substance  were  really  spleen  or  not. 
The  blood  of  the  splenic  vein,  according  to  Tiedemann  and 
Gmelin.  does  not  differ  from  other  venous  blood ;    they  saw 
it  coagulate  like  the  blood  of  other  organs.    The  older  phy- 
siologists however,  and  more  recently  Authienreth  {Phy- 
siologies ii.  77),  maintain  that  the  blood  has  peculiar  cha- 
racters.   Schultz  (Rust's  Magazine,  1835,  327)  also  fdund 
the  blood  of  the  vena  portae  of  a  darker  tint  than  any  other 
venous  blood,  and  the  dark  colour  was  most  evident  in  ani- 
mals which  were  fasting.     Neither  neutral  salts  nor  the 
action  of  the  air  had  the  effect  of  rendering  it  of  a  brighter 
red  colour;  its  coagulum  was  less  firm  than  that  of  other 
blood,  and  it  contained  less  fibrin  and  albumen,  but  more 
fatty  matter.'    Miiller's  own  idea  of  the  function  of  the 
spleen  is  as  follows  :—*  It  probably  consists,'  says  he,  *  in  the 
production  of  some  change  of  unknown  nature  in  the  blood 
which  circulates  through  its  tissues,  and  in  thus  contributing 
to  the  process  of  sanguification ;  or  in  the  ^^ocretion  of  a 
lymph  of  peculiar  nature,  which,  being  mixed  with  the  con- 
tents of  the  lymphatic  and  lacteal  system  comins;  from  other 
parts,  tends  to  perfect  the  formation  of  the  ch)  le.    There 
are  no  other  ways  than  the  lymphatics  and  veins  by  which 
any  animal  matter,  modified  by  the  action  of  the  spleen,  can 
bu  cunveye<l  away  from  it.    Tiedemann  believes  that  the 
lymphatics  perform  this  office,  but  whether  he  is  correct  or 
not  is  quitf)  uncertain,  and  the  nature  of  the  change  which 
the  animal  matter  is  supposed  to  undergo  in  the  spleen  is  still 
less  known.*    Perhaps  the  most  plausible  opinion  on  this 
subject  is  that  the  spleen  is  a  sort  of  safety-valve  to  the 
vascular  system,  calculated  to  receive  a  large  quantity  of 
blood  at  a  moment  when  oyer-distention  would  cause  disease 
or  death,  the  rup^re  of  a  blood-vessel,  or  even  of  the  heart 
itself.  This  mighrhappen,  either  when  the  cutaneous  circu- 
lation is  repressed  by  extreme  cold  applied  lo  the  surface,  or 
during  the  cold  stage  of  intermittent  or  remittent  fevers ; 
also  in  the  case  of  running,  ha  id  riding,  violent  laughing, 
or  any  tumultuous  agitation  of  the  mind.     The  cellular 
structure  of  the  spleen,  and  the  large  sise  of  the  artery 
which  supplies  it  with  blood,  correspond  perfectly  with  this 
hypothetical  vi<;w  of  its  function.     From  these  observations 
may  be  deduced  a  ready  explanation  of  the  two  principal 
facts  in  the  pathology  of  splenie  diseases :  Ut, Their  connec- 
tion vitb  intermittent  fevers,  and dependanct  upon  malaria; 


and  Snd,  The  liability  of  the  circulating  system  to  h»ir.  ir- 
rhage  during  the  presence  of  splenic  disease.    TbcM*  (.r 
cumstances  nave  been  long  known,  and  the  explanation  of 
them  which  physiology  suggests  appears  both  simple  tnd 
satisfactory,    (uregbry,  TMory  and  Praeiice  q/Medtant,) 
Rithology,  jrc^TbQ  opinions  of  the  antients  respsctiag 
the  diseases  or  the  spleen,  and  the  curative  means  to  be  em- 
ployed, are  thus  summed  up  by  Mr.  Adams,  in  the  oola  to 
his  *  Translation  of  Paulua  ingineta'  (book  iii^  chap.  49). 
Hippocrates  describes  several  diseases  of  the  spleen  in  bi« 
work  De  Jntemii  Affectionibui  (torn,  ii.,  p.  483,  »q.).    He 
states  that  in  scirrhus  the  spleen  is  sometimes  larger  tpd 
sometimes  smaller  than  natural.  It  is  an  affectioD  which  ci>n. 
tinues  long,  but  is  not  fatal.  Sometimes,  he  says,  itttrmiiui.i 
in  dropsy,  and  sometimes  m  suppuration,  when  he  ap(jru\«:» 
of  burning  the  side.  He  also  recommends  diuretics  and  puu- 
ing  with  hellebore.    Aretaeus  remarks  (Df  Coitf.  ei  St^n. 
Diuturn.  Morb.,  lib.  i.,  cap.  14,  p.  UO,£q. ;  id.,  Di  Curat 
Mnrb.  Diuturn.,,  lib.  i..  cap.  14,  p.  328)  correctly  that  Um 
spleen  is  very  sul^ect  to  scirrhus,  but  little  so  to  suppun- 
tion.    Scirrhus,  he  says,  is  removed  with  difliculty.    (Cuiu* 
pare  I^eo,  Compect.  Medic,  lib.  v.,  cap.  22.  ap.  Ermenn». 
Anecd,  Med.  Gr.,  Lugd.  Bat.,  1840.)     For  scirrhuui  ku- 
largement  of  the  spleen  Celsus  recommends  {De  Medtr^ 
lib.  i v.,  cap.  9,  p.  198,  ud.  Argent.)  unction,  fnction.  ar.. 
sudorifics.     He  directs  to  avoid  all  aweot  things,  milk,  anj 
cheese.   He  approves  of  pickled  and  salted  things,  aci(]>,  ih'- 
vinegar  of  squitlsj  a  decoctioti  of  wormwood,  and  water  in 
which  a  red-hot  iron  has  been  extinguished.     Etnullur'. 
ointments  are  to  be  applied  externally.    Ccelios  AurtK.ii .  ^ 
says  {De  Morb,  Chron.,  lib.  iii ,  cap.  4,  p.  433,  ed.  AtniD..:  i 
that  some  had   directed  to  cut  out  tho  spleen  when  it  > 
much  diseased  ;  but  he  held  the  proposal  as  mere  uor<K  > ' 
course,  and  believes  that  the  operation  had  never  been  yet- 
formed.     Octavius  Horotianus  recommends  (Ainr.  l/c;« 
lib.  ii.,  cap.  2^^,  ed.  Basil.)  as  general  remedies  for  ccmplu  :.u 
of  the  spleen,  bleeding,  purging,  and  fomentations  with  «jt. 
soaked  in  equal  parts  of  oil  and  vinegar.    When  it  bcccmot 
indurated,  he  approves  of  vinegar  of  squills,  friction,  gc^u- 
tion,  dropaces,  salt-baths,  &c.     Most  of  the  remedies  recom- 
mended by  Paulus  iCginela  are  taken  from  Galen.  «bo 
treats  fully  and  scientifically  of  diseases  of  the  spleen.    He 
slates,  as  a  general  principle  of  treatment,  that  the  ptjptr 
medicines  in  cases  of  indurated  spleen  are  such  as  sreut  ar 
incisive  and  attenuant  nature.    He  therefore  appruTif  •> 
the  mixture  of  bitter  with  austere  things  {De  Meik  MfJ 
lib.  xiii.,cap.  16  sq..  tom.  x.,  p.  916,  sq.).    Alexander  Tra... 
anus  forbids  {De  Re  Med.,  lib.  viii.,  cap.  10,  sq.,  p.  471  '^■ 
ed.  Basil.)  strong  purging  at  the  beginning  of  an  infisnii*:- 
tion  either  of  the  liver  or  spleen.    Tho  Arabians  tnit   i 
these  affections  similarly  to  the  Greeks.    Haly  Abha»r 
marks  {Lib.  Reg.   Theor,,  lib.  ix.,  cap.  32  ;  Praci.,  l':.^:u 
cap.  40.)  that  the  spleen  can  bear  much  stronger  med.cir.i^ 
than  the  liver,  and  recommends  in  the  indolent  di<ea»e««f 
it  various  bitter  and  v^y  acid  medicines.     In  inflamroa:  >*. 
he  very  properly  bleeds,     lliese  are  his  general  pnncifit^ 
of  treatment,  the  details  of  which    he  explains  st  greit 
length.    Avicenna  {Canon,  lib.  iii.,  fen.  15.  tract ),  sq.i  ar.ii 
Alsaharavius  (Pract.,  tract  19,  ed.  Ausr*  Vindel.)  trvati! 
these  diseases  more  minutely  than  any  other  of  the  auiM^: 
authorities.    Rhazes  recommends  {Aimane,  lib.  ix..  cap.  r<  i 
earners  milk  in  cases  of  indurated  spleen.    He  joins  .Ar- 
rhiKones  (apud  Galen,  De  Compos.  Medicam  Sectsii-x^ 
Loco,  Mb,  ix.,  cap.  2.  tom  xiii.,  p.  2S6)  in  directing  tbeap 
plication  of  sinapisms  and  leeches  to  the  side. 

The  diseases  of  the  spleen  do  not  appear  to  U^< 
been  much  studied  in  this  country,  because  they  (1>  n^' 
very  frequently  occur;  they  are  however  by  no  roean^  'i 
unusual  occurrence  in  moist  climates,  whether  «sini  <*r 
temperate,  as  Italy,  Holland,  South  America,  snd  sint.* 
parts  of  India ;  in  fact  wherever  malaria  exits.  The  »f'lt«» 
is  liable  to  many  sorts  of  disease:  Dr.  Bigsby  iCuc-f- 
of  Pract.  Med.)  enumerates  as  many  as  ten,  but  ut  li^^ 
only  the  most  important  can  be  here  noticed.  Splenii  <•*. 
or  inthimmatlon  of  the  spleen,  may  be  either  acute  or  chtu- 
nic;  though  Dr.  Baillie  remarks  that  this  organ  i»  nu't 
less  subject  to  intlammation  than  many  other  of  the  abtic 
minal  viscera.  {Fhsthwnous  Leciuree  and  Oburvaitom  on 
Medicine,  1825,  unpublished.)    Acute  mtlammatioo  of  ii»« 


•  It  stiould  tw  maoUoned  that  Uiii  term  i«  meet  la  lU  foniBoa  •r«<Tt'**' 
nut  to  Us  rbssir«l  tercf .    Iq  |hc  aniirut  Grerk authttrt  Um» »ani,  )ik«  ^ » 
tia,  only  occur*  (m  far  as  \\\t  vrilcr  it  Qwar«)at  •»  Bdjectit*  Jo»o«i  •  - 
6\k}\t  \oA\iD\f\  tbf  fe|)K'D>c  M'in;  ilip  wxm  applied  to  ptrMM  tftclfd  •»* 

dtieaaeof  the  »pl,M.ti  ««« (rirXi)WJC<$c.  (»•«  Ruftw  BphM.. XHf  4rH*^ ^^ 
*  Citrp.  Hum.,  p.  41.  ed.  Cliocb.) 


S  P  o 


368 


S  PO 


Bigns  of  extreme  collapse :  when  there  u  time  and  strength 
for  reaction,  there  is  considerable  fever,  with  a  remarkable 
heat  ot  skin,  and  great  pain  in  the  left  side  or  all  over  the 
abdomen ;  the  stools  and  urine  are  not  materially  affected. 

(Good's  Stttdy  of  Med,;  Gregory's  Theory  and  Pract.  qf 
Med*;  Bigsby,  in  Cyclop,  of  Pract.  Med.^  from  which  works, 
with  Dr.  Baillie's  (posthumous)  Lectures  and  Observ.  on 
Med.,  great  part  of  the  pathological  part  of  this  article  is 
taken. 

SPLINT  is  a  piece  of  wood  or  other  rigid  substance 
which  is  used  in  surgery  to  maintain  any  part  of  the  body 
in  a  fixed  position,  and  especially  for  the  purpose  of  holding 
steadily  together  the  portions  of  a  fractured  bone.  Splints 
vary  almost  infinitely  in  form  and  size,  according  to  the 
part  to  which  they  have  to  be  adapted,  and  the  position  in 
which  it  is  to  be  held ;  the  number  and  the  arrangement  of 
them  in  each  case  are  equally  subject  to  variation ;  nor  can 
a  surgeon  have  a  better  rule  than  that  of  following  no  gene- 
ral plan,  but  of  determining  in  each  case  the  apparatus 
best  fitted  for  its  peculiar  exigencies.  As  much  as  can  be 
said  in  general  on  the  forms  and  modes  of  adaptation  of 
splints  is  contained  in  the  article  Fracture.  The  material 
of  which  they  are  commonly  made  is  light  wood;  each 
splint  consisting  either  of  one  piece  cut  nearly  to  the  form 
and  sixe  of  the  limb,  or  of  several  pasted  together  with  a 
strap  of  linen  so  as  to  be  flexible  in  one  direction.  In  some 
cases  tin  is  a  preferable  material ;  in  some  stiff  pasteboard. 
In  many  cases  also  it  is  very  advantageous  to  adapt  the 
splints  exactly  to  all  the  irregularities  of  the  limb ;  and  as 
this  cannot  be  done  with  wood  or  any  unyielding  material, 
it  is  usual  to  employ  one  which,  being  applied  moist  and 
soft,  gradually  hardens.  Stiff  pasteboard  will  sometimes  be 
sufficient,  especially  for  children ;  but  a  better  material  for 
general  use  is  sole-leather,  applied  while  ouite  pliant  after 
havinfi:  been  well  soaked  in  hot  water,  and  then  bandaged 
closely  to  the  limb  and  allowed  to  dry.  Another  plan  of 
this  kind  now  much  employed  is  to  form  a  splint  of  linen 
and  some  glutinous  material,  such  as  starch,  or  a  mixture  of 
white  of  egg  and  flour,  or  of  mucilage  of  gum-arabic  and 
wliiting,  made  as  thick  as  bird-lime.  In  using  these,  the 
limb  or  other  part  should  be  thinly  padded  with  soft  lint; 
then  strips  of  coarse  linen  soaked  in  the  tenacious  material 
should  be  laid  on  one  over  the  other,  till  on  each  side  of  tho 
hmb  they  form  a  layer  about  as  thick  as  a  common  wooden 
splint.  The  whole  should  then  be  surrounded  with  a  neatly- 
applied  bandage  soaked  in  starch.  When  dry,  splints  of 
this  kind  will  so  exactly  fit  the  part  to  which  they  are  ap- 
plied, and  be  so  rigid,  that  a  patient  may  with  safety  exe- 
cute the  slighter  natural  movements  of  a  limb  within  a 
fortnight  after  it  has  been  fractured.  All  the  further  care 
of  a  simple  case  of  fracture  will  generally  consist  in  the 
occasional  replacement  of  the  starched  bandage,  and  the 
adaptation  of  the  splints,  by  cutting  their  edges,  to  the 
change  of  form  which  the  limb  mav  undergo  as  the  swelling 
diminishes.  Splints  of  this  kind  however  must  not  be  ap- 
plied till  all  the  inflammation  immediately  consequent  on 
the  fracture  has  ceased. 

SPLUGEN,  MOUNT.    [Alps.] 

SPODU'MENE.  THphane.  Occurs  in  embedded  crys- 
talline masses.  Primary  form  a  rhombic  prism.  Cleavage 
parallel  to  the  primary  faces,  and  to  the  diagonal  planes ; 
that  parallel  to  the  smaller  diagonal  is  most  brilliant,  and 
that  parallel  to  the  greater  most  difficult.  Fracture  uneven, 
granular.  Hardness,  scratches  glass  and  gives  fire  with  steel. 
Colour  whitish  and  greenish  ^rey.  Streak  white.  Lustre 
pearly  on  the  cleavage  planes.  Specific  gravity  3*17  to  31 88. 
Before  the  blow- pipe  it  swells  and  fuses  into  a  glass  almost 
colourless  and  transparent;  with  borax  it  swells,  but  does 
not  easily  dissolve. 

It  is  fbund  at  Uto  in  Sweden,  in  tho  Tyrol,  Ireland,  and 
North  America.  Analyses  of  this  mineral  by  Arfwedson 
from  Sweden,  by  Stromeyer,  and  Le  Hunt  from  Ireland, 
^ive  the  annexed  results : — 

Arfwedsou.  Btromeyrr.  I^  Iluut. 

Silica               .          .         66-40  63288  63*812 

Alumina         .          .         25-30  2S-776  28-508 

Lilhia    .          .          .            b'ho  6  626  5*604 

Limo      ...              —  —  0*728 

Protoxide  of  iron     .           1*45  0*794  0  828 

Protoxide  of  manganese       —  0*204  — 

Moisture         .          .           0*45  0775  0*3r,0 


10i*45 


U9*463 


99*840 


SPOFFORTH,  REGINALD,  a  composer  in  whom 
were  united  much  originality,  a  very  elegant  taste,  and  a 
thorough  knowledge  of  his  art^  was  born  in  1 768,  at  South- 
well in  Nottinghamshire,  and  there  received  his  early  musi- 
cal instructions  from  Iris  uncle,  organist  of  the  CoUcgittte 
Church  of  that  place.  Repairing  to  London,  be  took  leMon» 
on  the  piano-forte  from  the  celebrated  Steibelt,  and  cots- 
pleted  his  studies  in  harmony  under  Dr.  Benjamin  Ojokc. 
It  was  his  fate,  as  unhappily  it  is  the  fate  of  the  Engli^^h 
musician  generally,  to  depend  during  the  greater  part  of  ^i  » 
life  almost  wholly  on  his  practice  as  a  teacher,  and  be  vas 
in  considerable  repute  as  a  piano-forte  master.  As  a  ctnn- 
poser,  he  is  now,  and  will  be  hereafter,  known  only  a«>  a 
glee- writer.  Two  of  his  earliest  glees  gained,  in  the  year  1 7''.). 
the  prixe  gold  medals  given  by  the  Catch-Club.  This  men  it.  1 
success  established  his  reputation,  and  encouraged  him  lo 
produce  other  works  of  tne  same  kind,  the  bat  of  which 
were  published  by  himself,  and  most  of  these  have  taken 
their  station  among  the  classical  musical  productions  of 
this  country.  On  the  death  of  his  uncle,  Mr.  Spofiorth 
came  into  the  possession  of  considerable  property,  but  <ii^ 
not  long  enjoy  his  independence,  for  his  devotion  to  his  pro- 
fession and  his  unrelaxing  industry  brought  on  a  nervous  di- 
ease,  which  terminated  in  paralysis,  and  in  1826  deprived 
music  of  one  of  its  most  ingenious  votaries,  and  socict)  v( 
one  of  its  most  amiable  members. 

SPOHN,  FRIEDRICH  AUGUST  WILHELM,  a 
German  philologist,  was  borH  May  16,  1792,  at  Dortmun<). 
He  was  educated  at  the  university  of  Wittemberg,  and  afttr- 
wards  went  to  Leipzig,  where  he  was,  in  1617,  made  profe^s^r 
extraordinary  of  philosophy,  and  in  1819  professor  in  ord;- 
nary  of  antient  literature.  He  was  a  scholar  of  the  greatf^: 
industry,  and  died  at  an  early  age,  January  17, 1624,  wcrn 
out  by  the  severity  of  his  studies.  He  illustrated  antiquity 
by  a  variety  of  works  in  the  several  departments  of  criticism, 
philology,  and  geography.  He  published  an  edition  of  t;.- 
'  Odyssey,'  with  valuaole  dissertations  prefixed,  entitled  *  Dc 
Agro  Trmano  in  Carminibus  Homeri  descripto,'  Leipiig.  s« .. , 
1814;  *Commentarius  de  extremft  Odyssese  parte  inde  ; 
rhapsod.  ^  297,  sbvo  recent iore  orta  quam  Homehco.'  Leip- 
zig, 1816.  He  revised  the  text  of  Hesiod  with  great  caa- . 
the  edition  was  commenced  in  1819,  but  never  oompleu  ). 
In  1817  he  edited  the 'Panegyricus' of  Isocrates;  and  th 
the  last  year  of  his  life  published  *Lectionet  Theocnti-x. 
He  projected  also  Annals  of  the  reign  of  Augustus,  dedur*  . 
from  a  chronological  arrangementof  the  various  paa«age»  .:< 
Latin  authors  illustrative  of  this  period. 

As  a  geographer,  he  made  great  additions  to  the  mn*e- 
rials  collected  by  Bredow.  His  researches  into  the  mythoit.; 
of  the  antients  led  him  to  study  Egyptian  hieroglyphir» ; 
some  remarks  of  his  on  this  subject  appeared  in  a  Geru  an 
publication  called  '  Amaltbasa.*  In  1822  he  was  empKnet! 
in  examining  and  arranging  the  Egyptian  antiqui':.^ 
brought  to  Berlin  by  Minutoli.  His  untimely  death  sr* 
rested  the  publication  of  his  work  on  hieroglyphica.  wbxj 
has  since  been  edited  by  Seyffarth,  of  Berlin,  under  the 
title  '  De  Lingud  et  Literis  veterum  .£gyptiorum,  cum  ptr- 
multis  tabulis  lithographic  is  literas  ^gyptiorum  turn  vul  jr^n 
tum  saccrdotali  ratione  scriptas  exphcantibus  atque  inur- 
protationem  Rosettanis  aliarumque  inscriptionum  et  aliquiH 
voluminum  papyraceorum  in  sepulcris  repertorum  exhi- 
bentibus.  Accedit  Glossarium  iCg}'ptiacum,*  Leipzig,  1  ^..•, 
with  a  life  and  portrait  of  Spohn.  This  work  has  r  it 
contributed  very  much  to  solve  the  difficulties  still  attend- 
ing the  interpretation  of  hieraglyphics.  There  is  a  life  of 
Spohn  in  the  *  Zeit-genossen,  NeueReihe,*  heft  xv. 

SPOLETO  E  RIETI.  DELEGAZIO'NE  Dl,  an  a! 
ministrative  division  of  the  Papal  state,  formed  by  the  un-« :. 
of  the  two  former  provinces  of  Rieti  and  Spoleto.  The  bigr.- 
lands  of  Rieti,  which  comprise  a  great  part  of  the  counuT 
of  the  antient  Sabini,  have  been  describea  unBer  Rim.  1 :  .- 
western  part,  or  province  of  Spoleto  Proper,  consists  of ::  i> 
valley  of  the  Nera,  one  of  the  principal  affluents  of  th< 
Tiber,  and  of  the  valley  of  the  Maroggia,  another  afllur.u 
of  the  Tiber,  and  of  several  ridges  of  highlands  bctuev:. 
these  various  rivers.  This  country  was  known  in  the  djr<w 
ages  after  the  fall  of  the  Western  Empire  by  the  nnn.: 
of  Umbria,  being  part  of  the  region  so  called  in  antie-i: 
times,  (Paulus  Diaconus,  it.  16.)  TbeLongobatds,  abn::: 
A.D.  570,  established  the  duchy  of  Spoleto,  which  bera-  • 
one  of  the  most  powerful  ef  their  dukedoms,  extending  < . 
the  country  of  the  Sabini,  Picenum,  and  the  country  uf  t.  > 
Vostini  and  Marrucini,  or  part  of  modem  Abruxxo.    lU 


wban  mixed  witU  other  feat     A  fort  wrnsiiting  of  two  ipon- 

rtees  ( >  is  called  a.  di»pondeo.     An  boxomeler  ver»e 

which  bM  a  tpoiidca  ia  the  tiltb  pUco.  U  called  a  ipaadaic 

STON  DIA'UE^.  tlie  name  of  a  natural  order  of  planU 
Wlongmg  to  Ihe  lyncarpoua  group  of  polypetalow  Exogeni. 
It  lids  unisexual  tlowera;  a  5-clefl  regular  calyx;  5  pel  all, 
ioierled  under  liie  disk  ;  1 0  pengynoussUmEns,  ariaing  from 
the  *arae  part  as  tbe  petals ;  superior  seuile  ovary,  from  2- 
to  S  celled,  with  3  very  short  styles  aiid  obtuse  Btiifmas; 
1  ovule  in  each  cell ;  fruit  drupacooui ;  seeds  without  albu- 
men. The  planliof  this  order  are  trees  wilhuul  spines, 
having  aliernikle  unequally  piuDste  leaves  without  pellucid 
iliiti  The  llowara  are  arranged  in  panicles  or  rarames. 
Thisonlerwa*  formerly  included  in  TerebiuUoen,  but  has 
been  separated  by  Kuuth  and  Lindley,  oil  account  of  iheir 
syiicarpous  fruit  and  tba  absence  of  a  rciiiiious  juice.  The 
real  affiriiiy  of  Spondiacem  appear*  lo  be  with  Aurautiacen, 
from  which  they  differ  in  lillle  beyond  tbeir  perigynoui 
stamens  and  Ihe  absence  of  dots  on  iheir  leavea.  They  are 
iialives  of  the  West  Indies,  the  Society  Islanda,  and  tbe  Isle 
of  Bourbon.  The  fruit  of  tome  of  the  speeies  of  Spondia* 
js  eatable,  and  is  known  in  the  West  Indiei  by  the  name  of 
Hog  Plumi. 


0  e  p  o 

ealaUishing  a  Dew  genua  for  tbam ;  and  ha  eit«a  Pttgieih- 

1  tpinoia.  Sow.,  tn  illustrate  Defraiioe's  genofc  obaerim; 

at  Plasiiottoma  tulcata,  Ijim.,  is  an  inlemal  lilictaiuait 

Soverby's  species,  and  in  reality  a  Spondyliu. 

M.  Deshayes  goes  on  to  institute  a  cotDpahson  beli«D 

Ihe  Ptagiotiomala,  left  aflcr  separation  from  iImh  ibtiis 

and  (he  Lima ;  and  the  result  of  hi(  abterraliani  ivtbii  m 

is  EBlisGed  that  the  Ha^'a>(ama(a  are  composed  efAi/p' 

-ide$  and  Lima:  consequently,  that  the  ffmm  PUfprni  v.j 

The  same  author,  when  treating  of  the  itenui  Sj:-..b,;i, 

1  the  same  work,  calls  attenlioa  to  the  struttur«  dI  l:i 

(hell,  at  meritin);  a  particular  esaminalion,  eipccitllyu  i 

test  for  appreciating  the  value  of  certain  very  lilllu  Viiliii. 

genera  reoerdcd  by  Lamarck.     When,  says  H.  DcthtjkV 

hare  before  us  a  Spondi/liu,  Sp.  gadero/nu  or  Sp.  ri-- 

tia,  for  example,  ve  toe  thai  Ibey  are  compowd  al  iwj 

,  Era   of   different  ooloun,   Ibe   one  esteitial,  rarwuih 

coloured  according  to  the  specie*,  tbe  other  ioleoial  n 
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SPONDY'LIDifi.  a  natural  family  of  marine  ConcM/em, 
under  which  may  he  arranged  the  genera  IHaginiloma,  Po- 
tlni'Sii.  Dianchora,  Packytei,  Spondifliu,  and  Plioaluia.  Of 
these  we  shall  prssently  see  that  few  if  any  have  a'just 
claim  lo  generic  appellaliuii  except  Spondylut  and  Piica- 
tulit;  ihe  latter  can  with  difficulty  be  dislin|;uisbcd  from 
S/mndylus,  and  if  ita  disiinctioD  be  admitted,  can  only 
tail)  ibe  rank  of  a  subgenus. 

M.  Deshayea,  in  his  edition  of  Lamarck,  states  that  be 
bad  for  a  long  lima  rejected  the  genus  Plagiottoma  ai  use- 
less. He  observes  that  it  was  eaiablished  liy  Mr.  Soweiby 
in  his  Mineral  Conchologi/,  and  thai  Lamarck  adopted  it, 
amt'liumling  its  characters;  hut,  notwithstanding  this,  in- 
troducing, after  the  example  of  the  Engli>>h  author,  two 
sorts  of  shells  which  offered  considerable  differences.  H. 
Defrance  was  the  fimt  to  separate  them.  Having  observed 
among  the  Plagiottoniala  uime  species  which  were  i 
lalvo  and  ollien  inequivalve,  be  also  remarked  that  an 
the  last  were  lo  be  found  in  tbe  tame  speniea  individuals 
more  or  Ws  regular  and  symmclrical;  finally,  he  bad  no- 
tii'od  at  ibe  upper  part  of  the  cardinal  border  of  tbe  great 
talve  a  very  rcniarkable  triangular  aperture,  similar  to 
what  is  found  in  Fudoptit.  Defrance,  struck  with  this  dif- 
fvrL-ni'C  of  character.  propoMid  ihe  genus  PtwAyles  for  the 
rpct'i'iiiin  of  lliuao  shells  vihicb  offered  iL  Now,  remarks 
M.  Dcsliatos.  in  cMniinuatiiin.  tbo  Dew  k^iius.  as  we  shall 
biion  seL',  bail  no  iioialilo  diffuicncc*  lo  distinguish  it  from 
"il-ii-rit,  and  it  would  ihorEfore  have  been  sufllcient  lo 
^sier  t->  ibat  genus  the  i>|)eciB>  in  queiliou,  instead  of 


white.     It  will  easily  be  perceived  that  the  exleraal  Ijjr 
le  shell,  cxoept  that  part  w'--'^ 
face  of  the  1o«< 


>pt  that  part  which  iiFsltd 


onvelapes  the  whole  •! 
the  talon — that  great  plat: 

prived  of  it.  and  one  sees  that  it  i*  entiiely  formed  bf  lU 
^hiw  or  inUrnal  layer.  Thi*  internal  layer  ii  very  itfi 
towards  the  binee,  it  receirct  the  miisrular  impreuuii  u 
the  two  valves,  thins  out  towards  tbeir  edges,  and  Ictrn,  i 
a  imail  lone,  which  forms  the  border  of  tbe  valret,  lit  n 
temal  layer  exposed  on  the  inner  side  of  Ihe  shell,  lit 
longitudinal  section  be  made,  it  will  be  observed  tUi  liu 
external  layer  is  very  tbiii  on  tha  umborui  of  tbe  xi.ta. 
and  that  it  goes  on  increasing  in  tliickness  lowanls  tbe  la- 
den. The  internal  layer  has  an  inverse  dispesiliaii;  '.Lu 
is  to  say,  ita  grealost  Ihicknes*  is  at  the  uinbarm,  waCv.  c 
thin*  out  toRaids  the  border*.  The  tame  longitiidinl ac- 
tion will  prove  that  the  spines  and  the  lamina,  with  t'..,-i 
it  1*  externally  covered,  are  formol  of  the  sub^nte  ut  Lf 
external  layer.  Finally,  if  a  transverse  section  of  s<]>\t..i 
furrowed  species  be  made,  the  external  layer  nill  tie  h:. 
of  an  equal  thickness  at  tbe  point  of  ihe  furrow*  oi  tbe  i.i- 
forming  undulations  filled  by  the  internal  matter.  Thn  > 
particularly  well  seen  iu  the  oran  ge  spondylu*  iSi-aUi,.:. 
aurantiut). 

M.  Deshayes  then  remarks  that  the  obiervBli<jTi<iii.i. 
by  him  on  tlie  genera  POdoptit  and  Raditttt  will  li:  • 
the  importance  of  what  he  has  bere  said  on  tbi:  A:. 
Sportdylu*.  observing  that  Ibis  ia  not  the  only  genu-  .. 
wnich  tha  structure  exists,  but  that  it  is  to  be  remirL'i  . 
must  bivalve  shells ;  only  it  is  mo*!  strikins  in  Sj.'j<i  h,itt. 
Of  Pidoptit,  M.  Deshayes  says,  after  referring  Iu  ki  ■ 
.■.ciialiuiis  aa  SpQndi/lui,f\a\  he  had  for  a  lolig  timet  ; 
in  vain  for  specimens  of  llie  former  sufficiently  pm.n. 
towards  the  umlxmes  lo  assure  bim  of  the  value  of  ^-^i  • 
lliu  characters  tjiven  by  Lamarck.  The  umbo  of  the  gU' 
valvu,  according  to  the  last-named  loologitt,  ihould  l>.  ^ 
tiro,  and  not  have  Ihe  triangular  fkcet  of  the  SpoM:  t 
llguro  ill  the  Encj/clopidie  reprctaots,  in  fact,  all  lliv  i,  -^ 
part  of  the  uinbo  covered  u  ilh  the  shell,  so  that  tbe  spec::  - 
resembles  in  some  respects  a  Crt/phira  without  sd  eli^j;*  j 
umbo.  M.  Brongnlait  himself,  iu  tbo  figure*  which  >r---  -- 
pany  ihe  geological  description  of  the  environs  ofPiri^iJ' 
given  many  figures  of  I\idop§ide»,  in  which  ma]  !>  '■-  I 
marked  at  the  upper  part  of  the  umAo  loiigitudmil  lu 
IransvBTEe  striv,  which  lead  to  tbe  suppoiitioD  tint  U 
Brongniart,  like  Lamarck,  beUeved  that  this  part  pouoir: 
a  iheTl.  M.  Deshayes  convinced  himself  by  tbe  euui'-J 
tion  of  many  well  preserved  individuals  that  ihii  'u  "  '< 
so;  he  found  in  these  Podoptidtt  a  short  aurid*  on  U'- 
side.  tbe  very  entire  border  of  which  auricleacirtumittil«' 
a  triangular  aperture  which,  beins  filled,  might  ba  pcilKVii 
m pared  to  the  surface  of  Ihe  Sponi]b/t,  and  it  "M  '-' 
at  led  M.  Defrance  to  e*labli*b  for  these  species  *'<-'' 
slerior^  triangular  opening,  the  genua  Bidti/iet,  abich  M 
Blaiiiville  adapted,  and  thinking  that  this  poilenot  Jft-;-  , 
re  was  de«lined  to  give  passage  to  a  tendon  uf  tbe  ar.ir:^'  -  | 
order  to  its  attachment  to  submarine  bodies,  plact'l  <  ' 
genus  in  the  neighbourhood  of  the  Tertbrattd^.  '■^^-^ 
group  of  Palliobranehiaia.  M.  Deabayes  obienu 
neverthelc^  M.  de  BUinville  was  not  unaware  of  ih<'  '' ' 
tluit  Pac/i^<£f  hasat  the  uiuboof  tbogreat  valve  *a  im?t~-* 
impression  resulting  from  the  immediala  adhetiuD  ■i '^-^ 
shell  to  furei(;ii  bodies,  and  tlie  former  stales  thai  li<;  -" 
L-cn  some  old  iiidiiiduals  siill  atlacbmllothesubiii^n''  ' 
'bleb  they  bod  liicd  at  tbo  bOKutu  of  the  aea-    Ihu  si— > 


S  P  O  3 

wltli  a  pair  orotiloni;  anil  pointed  kbial  pU{tl.  Branchim 
in  forro  of  n  crescent,  and  formed  of  detacheil  filamenlB. 
Foot  rudimonlary,  on  Ibe  disk  of  which  u  ctub-shiped  pedi- 
eU  raiteH  itself.  Anui  tloating  behiad  the  adductor  muacle 
of  the  raivei.     (Deshayei.) 

Shall   inequivalve.   adherent,    aurlculatad,    beiet    with 


divided  by  a  furrov,  and  which  increa^t  with  age.  Hinge 
with  two  strong  leelh  in  euch  valve,  and  an  iiilermerliale 
fouet  Tor  the  ligament,  communicatini;  by  ila  base  with  the 
external  furrow.  Ligameat  inleinal,  the  antient  rcmair 
of  which  ahow  tbemielves  externally  in  Ihe  furrow.     (Lt 


kc.    a.upptcTiln:  t,  iDWeria 

haves  remarks  that  there  ei 
characterized  than  Spondylut;   so  ibal,   known 
been  fVom  the  days  of  Roodelotius  and  other 
the  same  epoch,  he  has  notiiing  to  add  to  what  Lnmacck 
saya  of  the  shells;  but,  he  adds,  thst  us  Lamarck  gives 
insufficient  account  of  the  animal,  he  will  suprif  it. 

H.  Deshayos  describes  Ibe  animal  of  Spondufui  as 
rounded  or  oval;  its  thickness  being  variable  in  different 
species.  As  in  all  the  mollnsks  of  the  same  family,  the 
two  lobes  of  the  mantle  are  disunited,  except  in  the  short 
extent  of  the  dorsal  border  corresponding  to  the  hin^re; 
they  are  thick  in  their  cireuraferent^e,  and  furnished  with 
many  rows  of  rather  long  fleshy  eiiia,  between  which,  and 
on  the  internal  border,  may  be  remarked  a  certain  number 
at  irregular  distances,  truncated  in  the  middle,  and  termi- 
nated Dy  a  smooth  and  convex  surrare.  recalling  to  the 
mind  of  Ihe  observer  the  ocular  eurfkce  of  the  lenlacula  of 
certain  moUusks.  [Comchipkra,  vol.  vii.,  p.  433.]  These 
peculiar  organs,  he  remarks,  are  also  seen  in  Ftcten  and 
Pedum.  He  describes  the  adductor  muscle  as  very  Ini^, 
circular,  placed  in  the  median  and  posterior  part  of  the 
animal,  and  easily  divided  into  two  unequal  parts.  The 
abdominal  mass  is  placed  round  Ibis  muscle,  and  especially 
at  its  anterior  side.  The  mouth  is  situated  below  the  an 
terior  commissure  of  the  mantle,  it  is  surrounded  with  i 
larae  slashed  lip,  frin$;ed  on  the  edge  and  accompanied  oi 
each  side  with  a  pair  of  palp^  but  little  elongated,  in  Ibi 
form  ef  myrtle  leaves.  The  mouth  comraumcales  with  th< 
stomach  by  a  short  and  rather  wide  (Esophagus.  T!ii 
stomach  is  elongated,  pyriform,  conical,  and  ronliniic: 
itself  by  its  poiuted  extremity  into  a  cylindrical  and  slender 
intestine ;  tliia  makes  a  single  great  convolution  in  tht 
thickness  of  the  liver,  or  rather,  a  great  anta  having;  tin 
aides  parallel.  It  mounts  again  towards  the  dorsal  border 
between  the  stomach  and  tne  adductor  muscle,  gives  sup- 
port to  the  ventricle  of  the  heart,  leans  immediately  aFler- 
wds  on  the  superior  and  posterior  surface  of  the  muscle, 
and  turns  on  itself  to  terminate  posteriorly  in  a  floating 
anua,  which  is  easily  perceptible  in  the  posterior  commis- 
anre  of  the  mantle.  At  the  anterior  part  of  the  animal,  anil 
lowBcd*  the  middle  of  the  abdominal  mass,  a  singular  organ 
is  found  ;  it  is  composed  of  a  disc  supported  by  a  short  pe' 
diele ;  from  the  centre  of  this  disc  a  small  cylindrical  ten- 
don, terminated  by  a  small  oviform  fleshy  roans,  eleralo; 
itself.  We  see,  remarks  M.  Deshayes,  in  this  peculiai 
apparaltis,  a  modification  of  the  locomotive  organ,  the 
foot,  become  here  useless  for  changing  the  place  or  the 
animal,  because  it  invariably  and  immediately  Axes  iif 
shell  on  rocks  or  other  solid  bodies  constantlv  baihe<l  by 
the  sea.  Tba  brandair  resemble  those  of  the  Pectens' 
they  are  laive,  equal,  and  orescent-shaped.  The  heart 
ilrieol;  r  - --'-  ■  ■         ■  


2  S  PO 

the  spot  where  it  bej^ns  to  lean  upon  the  adductor  muscl- 
this  ventricle  is  Haltened  and  lobated  on  each  side;  tliT 
auricles  are  simitar,  equal,  and  symmelrical  ;  they  ate  a 
little  elongated,  pyriform,  and  their  exiremily  is  continued 
into  B  grent  brauchial  vessel,  which  soon  become*  bifurai«. 
The  distribution  of  the  vascular  system  exhibits  nothing 
particular,  and  rttsembles  that  of  the  Pectens  and  other 
acephalous  mollusks. 

We  would  add  to  the  account  above  given  of  the  shell  nf 
this  geuui,  a  few  observations  which  we  have  made.»iilii- 
cienily  obvious  indeed,  but  which  have  not,  as  far  as  we  sic 
ware,  been  noticed.  The  spines  with  which  Ihe  Spondyh 
re  armed,  in  some  instances  very  long,  must  have  strur-k 
■verybody,  and  also  that  they  bristle  out  on  every  side 
from  the  upper  valve.  The  lower  valve  is  attached,  and 
adheres  to  submerged  bodies  by  means  of  Wialions,  If  the 
hole  lower  surface  adheres,  as  it  often  docs,  not  a  spine  \% 
given  out  from  the  lower  valve;  but  where  the  aahc>-i<in 
lakes  effect  towards  the  anterior  part  of  the  lower  vjhc 
only,  as  is  very  frequently  the  case,  especially  when  Ihr 
shell  is  affixed  among  the  branches  of  corals,  a  Tavouri't; 
locality  with  some  species,  the  foliations  are  conflned  ntercly 
lo  that  part  where  adhesion  is  required,  and  the  rest,  or 
free  part  of  the  valve,  is  as  profuse  of  spines  as  the  upper 
valve  itself.  There  ore  two  points  to  be  gained,  support  or 
adhesion,  and  defence  ;  the  flrst  is  of  primary  importanrr. 
but  as  soon  as  that  is  safe,  all  Ihe  resources  of  the  agimal 
seem  to  be  turned  towards  its  defensive  sud  offensive  ar- 
mour. Those  flihes  which  browse  amon^  the  coral*  are 
thus  deterred  from  injuring  the  living  fixture  which  \:c* 
there  taken  up  its  abode.  A  very  fine  series  of  speirlmrns 
wa^  collected  with  a  view  to  this  habit,  and  they  showe'l  uot 
only  llie  power  which  the  animal  had  of  secreting  Ibc  pn>- 
per  process  of  shell  according  to  the  circumstances  requiro!. 
but  of  modifying  the  McretioD  actwrding  (o  the  eiii:<^<-'  i 
of  the  occasiun. 


■jmmclriei 


a  Singh  vwtrieto  embncea  the  iiit««tiiio  nt 


Rpowlyla  Aiuricuu,  wlili  ihc  nlrn  cloHd;  tba  nmbanti  Isvu.:.  :  ^ 

But  there  is  another,  and  moro  interesting  plienomeucii 
well  displayed  in  one  of  Ihe  species  of  Ibis  genus.  Profc"-i- 
Owen.  having  been  led  to  reflect,  while  considering  i!i>- 
uses  of  the  camerated  pirt  of  the  shell  of  NAtiTiLtfa,  up,<ii 
the  degree  or  extent  of  that  structure  as  possibly  dcpenden: 
upon  the  mode  of  f^wth  of  Ihe  animal  and  its  shell,  an. I 
how  far  il  was  a  necessary  physical  consequMice  of  the  ii.* 
crease  and  change  of  position  of  *the  animal,  indcpendenily 
of  any  special  purpose  served  by  the  farsaken  parts  or 
chambers  of  the  shell,  hail  paid  attention  to  all  tWcui-^ 
lliat  had  come  under  bis  observation  of  tho  fornialion  <'f 
chambers  in  shells,  by  tho  secretion,  on  Ihe  part  of  li.^- 
animal,  of  a  nacreous  layer,  forming  a  new  basis  of  support 
lo  Ihe  son  parts,  and  culling  off  the  deberted  portion  ofibf 
shell  from  the  chambci:  of  occupation.  He  laid  ihc  foil,  ii- 
ing  observations  on  the  structure  of  (he  Waler-clam  (S/  -.n- 
dylui  varius,  Brod.)  before  a  meeting  of  ibc  Zoolu^ifj: 
Boeiely  of  London,  in  June,  1837,  and  he  observes  that  it  :» 
well  known  that  the  proaess  above  adverted  to  is  nut  C  <• 
only  mode  adopted  to  suit  the  shell  to  the  changing  f.'rni 
and  bulk,  or  other  exigencies  of  its  occupant.  Taking  il:  ■ 
genus  M.\aiLUS,  for  one  example,  Ihe  Professor  remarlk 
that  the  part  of  the  shell  from  which  the  body  gradui'!. 
recedes  is  DUed  up  by  the  conlinujus  compact  aecretion  -f 
calcareous  mailer,  and  a  solid  massive  elongated  sholl  ;» 
thus  produced,  which  would  be  a  great  incumlirancc  to  a 
locomotive  moUtuk,  but  is  of  no  incoDvenleoce  to  a  uiiirahe 
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ficstined  hf  nature  to  live  buried  in  a  mass  of  Itthopbytous 

tora], 

Ai^ain,  in  HelfX  decnltatOy  he  observes,  the  deserted  part 
of  the  shell,  aAer  being  partitioned  off  by  the  nacreous 
lav  or  secreted  by  the  posterior  part  of  the  mantle,  is  broken 
away  by  some  yet  unexplained  process,  and,  consequently, 
no  chamber  nor  any  solid  apex  of  the  shell  remains. 

But,  continues  the  Professor,  the  retention  of  the  deserted 
chambers,  and  the  interception  of  certain  spaces  of  the 
shell  by  calcareous  septa,  though  not  unknown  in  the  gas- 
tiopodous  univalves,  is  more  common  in  bivalves  ;  and  lie 
athhtces  the  case  of  a  common  oyster,  which,  if  kept  without 
frmd,  will  frequently  expend  its  last  energies  in  secreting  a 
new  nacreous  layer,  at  a  distance  from  the  old  internal  sur- 
face of  the  concave  valve,  corresponding  to  the  diminution 
of  bulk  which  it  has  experienced  during  its  fast,  and  thus 
adapt  its  inflexible  outward  case  to  its  shrunken  body. 

Then  he  instances  the  calcareous  tube  exuded  from  the 
clonrrated  mantle  of  Lamarck's  Septariee,  in  which  the 
closed  extremity  is  divided  into  chambers  by  a  succession 
of  layers  at  a  distance  of  half  an  inch  from  each  other, 
having  a  regulkr  concavity  towards  the  open  extremity  of 
the  shell.  These  concave  sepia  are,  he  observes,  composed 
entirely  of  the  nacreous  constituent  of  the  shell :  in  one 
s]>ecimen  which  he  examined  they  were  six  in  number; 
and  he  adds  that  they  are  thin,  smooth,  and  closely  resem- 
bling the  partitions  in  the  Nautilus  and  Spirula,  save  in 
the  absence  of  the  siphonic  perforation. 

Returning  to  the  bivalves.  Professor  Owen  points  out  the 
fact  that  among  them  the  Ostrea  not  unfrequently  present 
shallow  and  irregular  chambers  in  the  substance  of  the 
shell,  and  that  the  Etheriee  have  vesicular  cavities  inter- 
posed between  the  testaceous  laminea;  but  he  states  that 
the  most  constant  and  remarkable  example  of  the  came* 
rated  structure  of  the  shell  is  presented  by  the  large  Spon- 
dvlui)  or  IVater-Clam  above  named,  so  called  from  the  lluid 
which  (until  lost  by  slow  evaporation)  occupies  the  cham- 
bers, and  which  is  visible  in  the  last-formed  chamber  through 
the  thin  semi-transparent  exposed  septum. 

We  possessed  several  fine  examples  of  this  species,  and 
it  was  only  in  advanced  stages  of  growth  that  the  water 
was  included.  Youn;^  shells  were  entirely  without  it.  The 
<>1<1  shells,  some  of  which  were  of  great  size,  were  copiously 
supplied.  The  water  could  be  seen  through  the  semi- 
trnt^sparent  floor  or  septum  on  which  the  animal  reposed  in 
the  lower  valve,  and  through  the  thin  ceiling,  so  to  speak, 
of  the  upper  valve.  As  the  shell  was  turned  in  the  hand, 
the  lluid  could  be  observed  through  these  transparent  lami- 
iioD  finding  its  level  with  air-bubbles  at  its  surface,  and 
could  be  heanl  as  it  trickled  to  that  leveL  But  to  return 
to  the  Professor*s  interesting  memoir. 

In  order  to  examine  this  camerated  structure,  and  more 
e«tpecially  to  see  how  it  was  modifted  by  the  presence  an  A 
proi^ressive  change  of  place  of  the  adductor  muscle,  he  had 
a  fine  specimen  sawn  through  vertically  and  lengthwise:  it 
measured  eight  inches  in  length  ;  the  substance  of  the  con- 
cave valve,  which  was  two  inches  and  one-third  in  thickness 
nt  the  thickest  part,  included  fourteen  chambers,  separated 
from  each  other  by  very  regularly  formed  and  stout  parti- 
ti<^n!i,  composed,  as  in  other  chambered  shells,  of  the  nacre- 
ous portion  or  constituent  of  the  shell.  The  septa  were 
slightly  undulating  in  their  course,  but  presented  a  general 
concavity  towards  the  outlet  of  the  shell.  Not  any  of  these 
jiar  lit  ions  were  however  continued  freely  across  the  shell, 
but  each  bebame  continuous  at  the  muscular  impression* 
which  is  near  the  middle  of  the  shell,  with  the  contiguous 
r>epta.  In  general  also  the  septa  commenced  singly  from 
;he  cardinal  or  upper  wall  of  the  valve,  and  divided  into 
two  when  about  one -fourth  of  the  way  towards  the  opposite 
f>r  lower  wall;  the  thickness  of  the  undivided  part  of  the 
septum  being  equal  to,  or  greater  than,  that  of  the  two  di- 
Yi'iions  of  layers  into  which  it  splits. 

I'rofessor  Owen  accounts  for  the  fact  of  the  septa  be- 
coming united  together  at  the  point  of  insertion  of  the 
a'liluotor  as  follows:— The  muscle  never  quits  its  attach- 
ii>«M)t  to  the  valves;  while  the  lobe  of  the  mantle,  except  in 
its  cipjumference,  and  where  it  is  attached  to  the  adductor 
nnife^le,  must  detach  itself  from  the  surface  of  the  valve 
u  hieli  is  about  to  be  partitioned  off,  when  it  secretes  upon 
tlie  interposed  fluid  tne  new  septum  or  basis  of  support. 
It  \%  obvious  therefore,  he  observes,  from  the  condition 
^itulor  which  the  partitions  are  successively  secreted,  that 
tiiey  must  adhere  not  only  to  the  circumference  of  the  valve» 


but  to  the  preceding  and  succeedins;  septum  at  the  part 
occupied  by  the  adductor  muscle,  and  for  an  extent  corre- 
sponding to  its  circumference.  The  progressive  change  in 
the  position  of  this  muscle  by  the  absorption  of  the  posterior 
fibres  and  the  addition  of  others  anteriorly,  changes  in  a 
corresponding  degree  the  relative  position  of  these  subcen- 
tral  confluent  parts  of  the  septa,  and  a  beautiful  undulated 
disposition  of  the  whole  chambered  part  is  the  result.  If 
the  adductor  muscle  were  a  tube  instead  of  a  solid  mass, 
the  central  confluent  part  of  the  septa  would  of  course  be 
perforated,  and  a  siphon  would  result,  the  calcareous  walls 
of  which,  from  the  proximity  of  the  chambers,  would  no 
doubt  be  continuous,  as  in  many  PolytJudamous  shells. 

The  same  author  notices  the  disposition  to  form  chambers 
manifested,  but  in  a  much  less  degree,  in  the  smaller  flat* 
tened  or  superior  valve  of  the  species  under  consideration. 
In  the  specimen  which  formed  the  subject  of  his  paper 
there  were  three  chambers,  with  narrower  intervals  and 
much  thicker  partitions  than  in  the  lower  valve.  These 
partitions  were  confluent  opposite  to  the  muscular  impres- 
sion, as  in  the  lower  valve,  and  each  partition  expanded  from 
this  attachment  in  an  infundibular  manner,  which  reminds 
the  observer  of  the  emboitement  of  the  calcareous  part  of 
the  siphon  in  the  Spirula, 

•The  secreting  power  of  the  lower  lobe  of  the  mantle  in 
the  Spondylus,*  says  Professor  Owen  in  continuation,  *  is 
greater  than  in  the  upper ;  and  the  layers  of  nacre  which 
are  successively  deposited  on  the  cardinal  margin  push  for- 
wanl  in  a  corresponding  degree  the  upper  valve,  leaving  a 
heel  or  umbo  behind  the  hinge  of  the  lower  valve,  which, 
from  the  inactivity  of  the  secreting  sifrface  of  the  upper 
lobe  of  the  mantle,  is  not  opposed  by  a  corresponding  umbo 
in  the  upper  valve.         ^ 

'  The  laminae,  which  are  deposited  in  a  continuous  series 
of  superimposed  layers  at  the  hinge  of  the  lower  valve,  are 
not  continued  in  a  like  state  of  superposition  throughout; 
they  Soon  separate  from  each  other,  and  do  not  again  unite, 
except  at  the  space  corresponding  to  the  adductor  muscle, 
and  at  the  circumference  of  the  valve. 

*  The  interspaces  of  these  succcessive  layers  of  the  grow- 
ing Spondylus  cannot,  from  the  absence  of  a  medium  of 
intercommunication,  serve  any  purpose  hydrostatically  with 
reference  to  locomotion  :  it  is  a  singular  fact  indeed  that  the 
Spondylus,  in  which  the  chambered  structure  is  constant, 
and  the  Ostrete  and  other  bivalves,  in  which  it  is  occasional, 
are  cemented  to  extraneous  bodies  by  the  outer  surface  of 
the  shell,  generally  by  the  concave  valve.  So  that  the  septa 
must  be  regarded  as  mere  dermal  exuviec  still  left  adhering 
to  the  animal,  to  which,  as  a  motionless  bivalve,  they  are  no 
incumbrance.  It  is  highly  probable  that  all  the  chambers 
are  originally  filled  with  fluid,  as  more  or  less'  is  found  in 
the  outer  ones  of  the  specimens  brought  to  this  country. 

'In  the  Testaceous Cephalopods &  nevr  structure  is  added, 
viz.  the  siphon,  whereby  the  exuvial  layei-s  of  the  old  shell 
and  the  deserted  chambers  are  converted  into  a  hydrostatic 
instrument,  subservient  to  the  locomotion  of  the  animal. 
The  operation  of  the  siphon  and  chambers  has  been  ably 
explained  by  Dr.  Buckland  in  the  Nautilus,  where  the  cal- 
careous inflexible  tube  protecting  the  membranous  siphon 
is  not  continuous.  The  working  of  the  siphon  is  however 
less  intelligible  in  those  species  in  which  the  outer  calcareous 
tube  is  continued  from  chamber  to  chamber,  as  in  the  Spi- 
Tulce,  OrthoceratiteSf  &c. ;  and  it  is  with  respect  to  came- 
rated shells  of  this  kind  that  I  would  ask  how  far  the  reason- 
ing suggested  by  the  chambers  in  the  Water-Spondylus 
may  be  applicable  in  their  case,  and  whether  a  final  inten- 
tion can  be  clearly  traced  beyond  the  diminution  of  specific 
gravity  occasioned  by  a  large  proportion  of  the  shell  being 
converted  into  receptacles  of  gas ;  if  indeed  we  have  sufli- 
cient  evidence  to  asaurbe  that  they  do  not  contain  a  denser 
fluid,  like  the  SpondylusJ 

The  cut  represents  a  section  of  a  very  old  individual  of 
this  species,  in  which  the  upper  valve  was  very  convex,  and 
furnished  with  a  great  number  of  septa. 

The  fluid  contained  in  the  specimen  exhibited  by  Mr. 
Owen,  which  is  in  the  Museum  of  the  College  of  Surgeons 
in  London,  was  put  into  the  hands  of  Dr.  Bostock  for  exa- 
mination by  him*  and  the  Doctor  obtained  the  following 
results  :*- 

It  was  turbid,  had  an  acid  saline  taste,  and  a  rank  dis- 
agreeable odour.  After  standing  for  twenty-four  hours,  it 
deposited  a  whitish  curdy  sediment,  and  became  clear  and 
transparent.     The  clear  fluid,  amounting  to  54  m.,  was 
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poured  (rom  tba  sediment,  and  vm  Eubjeated  to  various 
tests.  It  WHS  neitUer  acid  nor  alkulioe  ;  it  produced  a  very 
copious  precipitate  with  the  nitrate  at  uUei,  indicating  the 
pruseoce  of  a  large  proportion  or  muriatic  acid ;  the  muriale 
of  bar]rt«5  indicated  a  slight  trace  of  sulphuric  acid;  while 
the  appropriate  tests  of  lime,  magnesia,  and  iodine  produced 
no  effect.  A  portion  of  Ibi:  Huid  was  evaporated  by  a  genlle 
heal,  when  a  quantity  of  crystals  of  the  muriate  of  soda  was 
obtained,  amounting  in  meight  lo  very  nearly  twenty  per 
cent,  of  the  fluid.  After  the  removal  of  the  crystals,  a  littk 
brown  matter  was  left  in  tlio  capsule,  but  in  too  minute  i 
quantity  to  enable  Dr.  Boslock  lo  ascerlain  its  nalute  and 
properties,  except  that  it  was  not  soluijte  in  alcohol:  we 
may  however,  be  observe^  presume  tliat  it  gave  the  Suid 
peculiar  flavour  and  odour.  It  appeared  then  that  the 
fluid  in  question  cousialed  almost  entirely  of  a  solution  of 
pure  muriate  of  soda,  differing  therefore  in  its  chemical 
constitution  from  sea- water.  The  sediment  above  mentioned 
appeared  to  eoDsist  of  small  globular,  or  rather,  pyritbrm 
bodies,  probably  of  an  organic  origin.     iZool.  Proe.) 

Geographical  DUlribution,  ^.  q/lht  Genui.Spondj/lut 
has  been  fuund  attached  to  rocks,  corals,  other  shelly 
&a.,  at  dep^s  varying  from  the  surface  to  seventeen 
fathoms  in  the  scaa  of  warm  and  temperate  climates  (the 
Mediterranean  foe  instance].  The  Gnesi  and  most  beauti&il 
species  are  natives  of  tropical  and  intertropical  localities. : 

Hie  number  of  recent  speuics  recorded  by  M.  Deshajes 
in  bis  tables  is  15.  Of  these,  Sp.  grederopus  is  noted  as 
recent  and  fossil  (tertiary).  The  number  given  in  the  last 
edition  of  Lamarck  is  21  ;  but  this  does  not  include  Spon- 
dt/liu  variut,  nor  four  other  species  brought  home  by  Mr. 
Cuming,  and  described  by  Mc.  Broderip.  (Zoof.  Pfoc.,  Si/rt- 
optit  Teitaceorum.} 

Plicatula. 

Shell  inequivalve,  inauriculate,  nsTTOWed  lowarbs  its 
base ;  the  upper  border  rounded,  subplicalcd ;  with  unequal 
umbones,  and  without  external  ficois.  Hinge  with  twa 
(trong  tealh  in  each  valve.  A  fusset  between  liiu  cardinal 
tei^th,  receiving  the  ligament,  which  is  entirely  internal. 
iXamarck.) 


GmigTttphical  Z>/ifriiuf  ion.— Tbe  seas  of  warm  climates, 
when  it  ba*  been  found  adhering  to  slones.  shells,  ««d 
other  submarine  bodies,  at  depths  varying  from  four  to 
d«vai  (aiboots. 

M.  Dedwyei,  in  b«  tafaln,  makes  the  number  of  raoenl 
■pecias  Ave,  and  the  tame  numbor  is  reooidMl  in  the  last 
edition  of  I^anarck. 

FOMIL  Sfondtlidx. 

TtM  fiNaiU  of  this  fan  ily  are  very  nutnaroua.  and  hava  a 
■wmiBlial  wide  geolotnc^  distribution.  The  number  of 
neeies  of  SpomdviuM  found  in  the  tertiary  beds  is  stated  in 
the  UbUs  6t  H.  Deahayes  lo  be  nine,  the  same  a*  that  in 
the  bM  adilioQ  of  Lamarck;  but  two  of  theee  last  (Sp. 
"^^tMoM  md  Sp.  mnsMW)  wr«  Hated  to  be  &on  tte  obalk : 
^nx  («bi^  H  PwioftU  tfwmtta,  NiUJ  ftoai  that  of  i 
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Scania'ud  UaMtriclit,  and  the  Mcoiid  (nagiatUma  apM»- 
tum.  Sow.)  from  that  of  England,  Germany,  and  France 

The  number  of  fossil  spuciea  of  Ptieatutaoittai  by  U 
Deshayes  as  being  found  in  the  tertiary  beds  is  seven.  In 
the  last  edition  of  Lamarck  the  number  recorded  u  icu , 
the  locality  given  to  one  there  described  iPlieatuta  prrlt- 
noideti  is  the  lias  of  France,  Germany,  and  Bngland.  Mr. 
Lea  uo ticas another (iYi'oJu^JfandUM) from  iE«ClailK>ioc 
beds  (tertiary). 

Dr.  Mantell  records  two  {PlicatuUB  iif/lala  and  peettii'-t- 
dei)  from  iho  chalk-mart,  Sussex. 

Dr.  Filton  notes  the  same  two  species  ^m  the  gault  m  i 
lower  green-sand,  and  an  unceriaiu  tpecios  from  ibe  V::- 
land  stone  (Dorset,  Bucks),  and  the  Oxford  oolite  (Uaoi  >. 

Professor  Sedgwick  and  Mr.  Murchison  record  Ilir-^ii.  . 

Xra  from  the  Gosau  deposits, and  its  eq nival enta  m   i-. 
>. 

i){  iho  dltier  so-called  genera  belonging  lo  this  fuutii;. 
Dr,  Mautclt  gives  Piugiottomata  tpinotum,  Huftri,  ai,'l 
hrtghtonieTue,  as  found  in  ibe  Sussex  chalk'furmalioii.^:,  1 
Dianchnra  lain  and  obliqua,  from  the  same  locality  )  i'ii- 
gioatonuUa  tlnngatimi  and  lu^ieruin  from  the  chalL-miiil. 
andan  unnamed  PLiginsloma  from  the  firestone  ur  up)Hr 
green-sand.  Mr.  Lousiiale  enumerates /Vo^tfomaiu  ^i- 
gcuileum,  punctatum,  duplicalum,  and  Htrmanni,  fium  il.<' 
Baih  lias,  and  unnamed  Plagiottomala  from  the  ia'.v.  a 
oulite,  tho  great  oolite,  and  the  Forest  marble  of  the  hi:.-, 
district;  that  from  tbs  Foresi  marble  with  a!  Profet.-  r 
Phillips  records  PUiginttoma  gigaaUum,  from  the  infiTiu. 
oolite  and  lias;  Pt.  rutlicum,  from  the  lias  and  cora.Lu.t' 
oolite;  peclino'idiwn,^iani  Itte upper  lias;  lteviu»cuiumiH 
rigiditm,  bum  the  coralline  ooliU;  rigiduluai,  Ctuax  tl..- 
avnbrasb;  one  from  the  Oxford  clay;  cardii/brmt  f  <■  ■ 
from  Ibe  Bath  oolite;  (fup/icotum,  from  the  coralline  o<>l..'-, 
Oxford  clay,  and  Kelloway's  rock;  and  inlerttinetum,  Irui- 
the  cornbrash  and  Bath  oolite.  Alto  Diatichora  ttiiti:^. 
from  the  ohalk.  {.Organic  Remain*,  forluhire  Cvatl.i 

Dr.  Fitton'i  list  includes  Plagiottomata  oardiijur'ar, 
elongalum,  Hoperi  t  rigiduta,  obiiqualum,  rwtficMai,  ainl  i 
small  apeciea;  and  Podoptit  ttriiUiu  {Diandiara  ttrtaU- 
iSlrala  Mow  the  Chalk.) 

The  Dumber  of  Flogiostamala  given  in  the  last  edition  ut 
Lamarck,  exclusiro  of  Pt.  tpinotum,  noticed  above,  it  iii. 
The  number  of  Podopiidet  staled  in  iha  same  work,  exi  »- 
siveof  Ihd.  Inincala,  noticed  above,  is  one,  via.  Hjdiifi, 
gryphoidet,  and  M.  Deshayes  axprssse*  his  opinion  itiit 
Lamarck  founded  this  species  on  a  variety  of  Oslrca  ivo  -u- 
lariti  at  all  events,  he  says,  M.  Goldfuaa  is  wrong  when  i,.' 
refers  this   shell   lo   Brocchi's   Ottrea    naviailmt;    lii.. 


SPONDY'LOS.  [Spondvlidm.] 
■SPQ'KGIA,  the  generic  name  under  which  LinDa:i> 
and  many  subi^quent  syslemalists  have  ranked  the  Mit 
numerous  forms  of  organiialion  analogous  to  the  spoils  - 
of  commerce.  Generally,  and  we  think  justly.  coolut::>:^ 
have  cluimad  these  organiialions  tor  the  animal  kingd  lu. 
end  ranked  Ihem  among  the  loophyta  ;  but  there  are  cni> 
nent  wriiers  who  dissent  from  this  view  on  different  gr^juii :, 
and  prefer  to  rank  Oie  marine  and  freehwaler  spongea  wnn 
plants.  That  the  animal  and  vegetable  (uganiaaiiona  b-.iii 
terminate  obscurely  toward  the  inorganic  structures  of  rrca- 
lion,  and  that  in  this  approach  to  their  oommoo  boundiin 
they  touch  and  melt  into  each  other  at  more  than  one  point, 
are  propobiiions  which,  for  the  purpose  of  the  present  arj;  j- 
menl,  and  in  the  actual  condition  of  natural  hislory,seem  x^' 
require  no  proof;but  much  of  tbediSicully  which  is  admiiir! 
or  supposed  to  attend  an  exact  determination  of  the  aniu^.i 
or  vegetable  nature  of  certain  stony  oorala  (NulU[>.>ij. 
laman-k),  Spongiads.  Corallinadm,  &c.  arises  fran  a  n^ii  - 
of  reoollection  and  application  of  these  truths.  Iftbebuun- 
daries  between  the  animal  and  Tegetabls  crvationa  be  iHdf- 
fimte,  this  must  happen  because  the  atruetutea  and  furir- 
lioni  lo  which  Iheiie  terms  are  rightly  applied  inaenaiblj  pau 
into  and  nix  with  each  other,  so  as  to  render  d^mtiot  im- 
practicable by  single  drogmMft'c  charactarialies,  and  difficult 
even  by  a  careful  nmmatum  of  anah^iti  and  d^trwmtn. 
When  therefore  loologislj  de&oe  animal  liie  lo  bo  char<c> 
leriied  by  looomotioD,  by  sensation,  or  by  irritability ;  or  by 
a  oertain  cbemieal  constitution;  ot  by  certain  ordan  of 
strucinroa,  a*  an  inlArnal  digestiTe  cavity,  a  sanrom  eysiem. 
and  the  lika^ — it  is  not  lo  be  wondered  that  whole  grou}*  of 
~~diHib(od  uiaMb  ua.wulHdod  bj  U>i»  imdeqBUe  aatbai 
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from  all  plaoe  in  the  real  syatem  of  natare^und  thrown  into 
an  appendix.  But  if,  on  the  other  hand,  we  recognise  and 
act  upon  the  principle  that  Ufa  manifests  it«eif  on  tlie  globe 
ia  a  variety  of  aspects  no  otherwise  limitod  than  by  certain 
guueral  conditions, and  by  special  adapiation  to  peculiar  exi- 
gencies, then  it  will  follow  that  all  organic  strueturea  will 
be  grouped  round  particular  types,  according  to  the  number 
and  importance  of  their  agreements ;  these  types,  treated  as 
Muglu  objects,  will  admit  of  similar  arrangements ;  and  a 
general  classification  may  result,  approaching  to  a  really 
'  natural  system,'  and  justifiable  on  the  basis  of  the  *  induc- 
tive philosophy/    [8/uicoidka.] 

The  pervading  idea  which  connects  together  the  members 
of  eaoh  group  round  one  central  type,  ia  a  community  of 
btiucturo  and  functions,  and  the  place  of  a  group  among 
the  other  types  of  animal  or  vegetable  life  will  be  found  by 
the  analogies  which,  in  respect  of  these  structures  and  fun&* 
ttons,  it  presents  with  other  groups. 

Considered  in  this  manner,  sponges,  though  they  may 
not,  as  Aristotle  reports,  ever  exhibit  a  shrinking  movement 
(ciVijtfic)  when  touched— though  no  polypi  and  no  real 
digestive  cavities  are  reoognia^  in  them,  must  sorely  be 
admitted  among  the  loophyta.  For  in  regard  to  their  oon* 
stituen  t  struoture,  they  are  composed,  as  so  many  of  the  Poly- 
piaria  are,  of  a  firm  horny  or  stony  skeleton,  immersed  in  a 
aoft  gelatinous  living  mass;  in  respect  of  the  aspect  of 
these  two  substances,  the  resemblance  which  they  offer  ta 
Alcyonia  appears  Tery  strong,  while  their  external  forms, 
uncommonly  varied,  sometimes  resemble  Alcyonia,  often  ap* 
proach  to  Palmipora,  frequently  to  Pavonia,  Agaricia,  and 
other  forms  of  Lamelliferous  Zoophyta.  The  currents  of 
vtater  which  pass  through  the  canals  of  their  substance  are 
analogous  to  many  operations  among  Polypiaria  and  Mol- 
lusca,  and  perhaps  depend  on  similar  ciliary  organs,  though, 
except  on  the  young  ova  of  sponges,  they  have  not  yet  been 
detected.  As  however  they  contain  no  rolypi,  it  is  difficult 
to  rank  them  under  the  Polypiaria.  Dr.  Johnson  omits,  in 
his  excellent  work  on  British  Zoophyta,  the  sponges,  and 
the  following  summary  of  his  reasons  deserves  attention: 
*  If  they  are  not  the  productions  of  Polypes,  the  zoologist 
who  retains  them  in  his  province  must  contend  that  they 
are  individually  animals,  an  opinion  to  which  I  cannot  assent, 
seeing  that  they  have  no  animal  structure  or  individual 
or^ns,  and  exhibit  no  one  function  usually  supposed  to  be 
characteristie  of  the  animal  kingdom.  like  vegetables,  they 
are  permanently  fixed ;  like  vegetables,  they  are  non-irri- 
table ;  their  movements,  like  those  of  vegetables,  are  extrinsi- 
cal and  involuntary ;  their  nutriment  is  elaborated  in  no 
appropriated  digestive  sac;  and. like  cryptogamonsregetables 
or  algm,  they  usually  grow  and  ramify  in  forms  determined 
by  local  circumstances,  and  if  they  present  some  peculiari- 
ties in  the  mode  of  the  imbibition  of  their  ibod,  ana  in  their 
bccretious,  yet  even  in  these  they  evince  a  nearer  affinity  to 
plants  than  to  any  animal  whatever.'  On  this  we  may 
remark,  that  very  many  animals  are  as  permanently  fixed 
as  sponges;  that  irritability  is  not  to  be  looked  fbr  in  every 
part  of  a  sponge,  any  more  than  in  a  Rhixostoma,  whose 
divided  digestive  cavities  are  very  nnlike  ordinary  stomachs ; 
and  that  the  forms  of  sponges  include  remarkaUe  amtlogies 
with  the  supports  of  Polypi. 

It  is  to  our  countrymen  Ellis  and  Dr.  Ghtint  that  the 
history  of  sponges  is  most  indebted.  The  ftnrmer  established 
the  existence  and  tiature  of  the  currents  of  water  which  pans 
through  the  substance ;  and  the  latter,  besides  conftrming 
the  results  of  Ellis,  added  a  vast  quantity  of  new  and  valu- 
able observations.  Mr.  Bowerbank  has  oontribated  precise 
information  regarding  both  the  fossil  and  recent  sponges. 
(Ellis,  OnCofSUin€9;  Grant,  *On  Sponges,' in  BAntttrgh 
Phil.  Jowmal;  Boweihank,  OM/.iVoc.,  r640;  and  Microti 
Jottrn,^  1841.) 

Sponges  are  tbnt  characterised,  m  aeeordanee  with  the 
researches  of  El  lis  and  Grant,  by  Dr.  Fleming  {BrilithAni-' 
maU,  p.  618) :  '  Sponges  consist  of  an  albuminous  skeleton 
and  gelatinous  matter,  forming  a  mass  not  irritable,  with 
numerous  holes,  eenneeted  internally  with  anastamosing 
canals.  The  skeleton  is  either  simple,  consisting  of  hnmy 
fibtf^  as  the  species  so  commonly  iised  for  domestic  pur- 
pot»(» ;  or  compound,  being  strengthened  by  calcareous  or 
siliceous  spicuia.*     The  gelatinous  mattw,  abounding  in 

•  Some  of  Die  stk^Mon*  of  iiT»ot»srf^  tr«  (perh«p«)  «ilii*ly  komtr.  ofhrn,  as 
is  a  ttdiiulftil  fpMimoo  frum  Die  WmI  l«dii>a  whtoh  M .  Mttiobkury  Iim  slvvvrii 
1.1  al  Uri^lol,  are  foUu'l}  tilinvus;  iHicsibly  lonia  are  ootirvlj  cnioar^Mit;  ^q| 
ttia  gre^iet  bivnti«r  nm  cvmptmnd,  and  coaci&t  of  tnipiy  DUUer  vriih  ^dditiona 
Of  ftpievlA  lo  vufmft  pfopiwUvM.  | 


transparent  globules,  connects  the  'different  parts  of  the 
skeleton,  lines  the  various  canals,  and  fbrms  the  margins  ot 
the  openings.  The  pores  are  minute  openings  (on  the  sur« 
face)  with  a  gelatinous  margin,  strengthened  or  defended 
by  the  skeleton  or  spicule,  into  which  the  water  enters  in 
currents,  generated  probably  by  a  ciliary  apparatus,  which 
however  has  not  yet  been  detected  by  the  mioroscope.  The 
water,  after  traversing  the  interior  canals,  is  ejected  by 
means  of  orijieet  which  are  larger  than  the  pores,  and  in 
many  species  are  elevated  above  the  surface  in  the  form  of 
perforated  papillm.  The  Ova  are  numerous,  at  first  appear- 
ing like  groups  of  minute,  irregularly  shaped,  opaque 
granules,  derived  from  the  gelatinous  matter,  which  unite 
into  ovate  bodies,  falling  at  maturity  into  the  canals,  and  are 
exiled  by  the  orifices.  These  ova  float  in  the  water,  and 
exhibit  spontaneous  motion  by  the  rapid  action  of  the  oili«» 
which  eover  the  anterior  portion  of  the  body,  and  at  length 
attach  themselves  and  then  expand  into  the  forms  of  ma- 
turity. The  currents  from  the  orifices  are  best  examined 
by  placing  the  recent  animal  in  a  shallow  dish  of  water, 
and  throwing  a  little  powdered  chalk  on  the  aurfioe,  the 
motion  of  which  will  indicate  the  direction  of  the  streams* 
For  tlie  purpose  of  examining  the  skeleton,  it  ia  requisite 
to  macerate  the  sponge  in  hot  water,  which  removes  the 
gelatinous  matter,  and  leavea  the  skeleton  in  a  state  fit  to 
be  eKamined  under  a  mioroscope.  When  the  spieula  are 
siliceous,  the  animal  matter  may  be  removed  by  nitrio  aoid* 
or  by  combustion,  as  was  practised  by  Miiller  {Zool,  Dan,, 
t.  86),  when  the  vitreous  needles  will  appear  utultered.' 

The  gelatinoua  substance  of  sponges  is  scarcely  capable 
of  conservation.  It  is  usually  of  a  ropy  consistence,  sliding  off 
from  the  skeleton,  or  else  pressed  off  by  the  divers  for  sponge. 
It  ia  of  various  colours,  but  commonly  fawn  coloured  or 
orange  eoloured ;  in  this  respect  resembling  the  gelatinous 
parts  of  Polypiaria. 

Homy  sponges  with  anastomosing  fibres,  fit  for  domestie 
use,  belong  mostly  to  warm  lones  of  tlie  sea ;  sponges  with 
calcareous  spieula  are  rather  numerous  on  the  British  coasts ; 
and  filieeous  spieula  are  common  in  the  sponges  of  most 
latitudes.  [Sfonoiadjb.]  Remains  of  both  horny  and  ■picu'* 
lar  sponges  occur  in  a  fossil  state. 

SPO'NGIA,  MEDICAL  USES  OF.  The  use  of  sponge 
by  surgeons,  in  its  natural  state,  to  absorb  fluids,  needs  no 
notice,  but  it  is  also  employed  by  them  under  the  name  of 
sponge  tent,  when  prepared  in  a  particular  manner.  This 
oonaists  in  dipping  the  sponge  in  melted  wax,  and  com- 
pressing  it  between  iron  plates  till  it  hardens  on  cooling ;  it 
is  then  out  into  cylindrical  or  other  forms.  The  pieces  are 
introduced  into  sinuses  and  other  narrow  canals,  with  the 
intention  of  dilating  them  by  the  expansion  of  the  sponge, 
when  the  wax  melts  by  the  heat  of  the  part.  Sponge  tents 
are  howetrer  little  used  by  modern  surgeons. 

According  to  the  analysis  of  Honiemann,  ftponge  consists 
of  a  Bubstanoe  similar  to  osmaxome,  animal  mucus,  fat  oil, 
a  substance  soluble  in  water,  a  substanee  only  soluble  in 
potash,  and  traces  of  chloride  of  sodium,  iodine,  sulphur, 
phosphate  of  lime  (?),  silica,  alumina,  and  magnesia. 

Wlien  sponge  has  been  cut  into  pieces,  beaten  in  order  to 
free  it  from  little  stones  and  shells,  and  burnt  in  a  cloaed 
iron  vessel,  till  it  is  black  and  friable,  it  is  then  called  bumi 
$ponge  (spongia  uata),  and  has  in  1000  parts  the  following 
eompoiition,  aoeoniing  to  Preuss : — 343  parts  are  deatroyed 
by  beat ;  the  remaining  parts  are— carbon  and  siliceous  in* 
aolttUa  mattMTS,  3S7;  chloride  of  sodium,  112;  sulphate 
of  lime,  16;  iodide  of  sodium,  21;  bromide  of  magne« 
•ium,  7;  earboaate  of  lime,  103;  magneaia.  4;  protoxide 
of  iron,  28,  and  phosphate  of  lime,  35.  As  the  virtues  of 
this  gmtiy  depend  on  the  pionortion  of  iodine,  mo<^  of 
which  ia  velatiliced  by  the  nigii  temperature  required  to 
ealeine  tha  epenge,  it  has  been  ptoposed  only  to  expose  it  to 
aueh  a  beat  aa  will  thoroughly  dry,  and  colour  it  brown,  and 
render  it  fKable,  when  it  may  be  powdered,  and  preserved  in 
well<«loaed  bottlea.  For  use  it  is  generally  formed  into  an 
electuary  or  into  loxenges.  A  test  of  its  goodness  oonsists  in 
heating  it  in  a  glass  Itask  with  sulphuric  acid,  and  if  copious 
violetooloured  fumes  be  evolved,  this  proves  that  it  containa 
mueh  iodina.  Burttt  sponge  has  been  almost  completely 
sopeiaeded  in  the  neatment  of  Immcbeoele  and  aerophola 
by  iodine  and  its  preparations;  but  as  it  ebvioualy  consists 
of  a  natural  combination  of  many  of  the  principles  whieh 
hav«  4>een  deemed  useful  in  scropliola,  it  ought  not  to  be 
hastily  discarded.  It  is  with  great  propriety  r^Utned  m 
the  mMin  Fbaitnacopcaia. 
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SPO'NGIADiS.  Regarding  sponges  as  Apolypiferous 
Zoophyta,  composed  of  flexible  or  rigid  skeletons  enveloped 
in  a  gelatinous  mass,  productive  of  inward  currents  through 
small  surface  pores,  and  outward  currents  through  continu- 
ous canali»  we  may  proceed  to  analyse  tlie  large  group  of 
organic  forms  possessing  these  characters,  by  the  nature 
and  arrangement  of  the  skeleton,  for  the  gelatinous  part 
(though  perhaps  consenrable,  if  due  care  be  used)  is  not 
probably  capable  of  being  examined  so  as  to  furnish  dis- 
tinctive and  recognisable  characters. 

Dr.  Grant  pointed  out  the  principles  of  this  analysis,  by 
his  observations  on  the  nature  and  arrangement  of  the  horny 
fibres,  the  calcareous  and  silicious  spicula,  and  the  forma- 
tion and  distribution  of  the  pores  and  orifices  of  sponges. 
Dr.  Fleming  {British  Animals)  gives  the  following  genAi, 
under  the  family  of  Spongiadn: — ^Tothya,  Halichondria 
(including;  Spoogilla  of  Lamarck),  Spongia,  Grantia.  (Si- 
phouia,  Choanites,  and  Ventriculites  of  Parkinson  and 
Mantell  are  included  in  Halichondria.) 

Blainville  (Actinologie)  arranges  under  the  head  of 
Amorphozoa  —  Alcyonellum,  Spongia,  Oilcispongta 
(Grantia,  Fleming),  Halispongia,  Spongilla  (Ephidaiia, 
Lamouroux),  Geodi^  Ccsloptychium  (fossil),  Siphonia,  Myr- 
mecium  (fossil),  Scyphia,  Eudea  (fossil),  Halirrhoa  (fossil), 
Hippalimus  (fossil),  Cnemidium  (fossil),  Lymnorea  (fossil), 
Chenendopora  (fossil),  Tragos  (fossil),  Manon  (fossiUi  lerea 
(fossil),  Tethium. 

Very  few  of  these  genera,  adopted  from  Schweigger, 
Goldfuss,  and  others,  can  be  considered  as  at  all  suflUciently 
determined,  because  the  constituent  structures  of  the  fossil 
masses,  on  which  alone  they  can  be  justly  founded,  have,  in 
most  casesi  been  altogether  left  unexamined.  \Vhen  the 
modern  achromatic  microscope  shall  have  been  directed 
upon  them,  with  such  perseverance  as  Mr.  Bowerbank 
(Proceedings  qf  Geol.  Soc.,  1840)  has  employed  on  the 
spicular  structures  of  the  sponges  imbedded  in  or  constitut- 
ing the  nodules  of  flint  in  chalk,  so  that  the  forms  of  the 
anastomosing  fibres  or  stiffening  spicula,  the  sections  and 
distribution  of  the  canals,  &c.,  can  be  certainly  defined,  a 
great  benefit  will  arise  to  this  branch  of  zoology,  and  an 
equal  advantage  for  geology. 

Groups  qf  which  the  Constituent  Structure  is  known. 

Spongia. — ^Mass  soft,  elastic,  more  or  less  irregular  in 
shape,  very  porous,  traversed  by  many  tortuous  camds  which 
terminate  at  the  surface  in  distinct  orifices.  Substance  of 
the  skeleton,  cartilaginous  fibres  anastomosed  in  all  direc- 
tions, without  any  earthy  spicula. 

Example,  Spongia  communis.  (Blainville's  Actinologie, 
pi.  93,  fig.  3.) 

Calcispongia,  Blainville  (Grantia,  Fleming;  Luchelia, 
Grant). — ^Mass  rigid,  or  slightly  elastic ;  of  irregular  form, 
porous,  traversed  by  irregular  canals,  which  terminate  on  the 
surface  in  distinct  orifices.  Substance  of  the  skeleton 
cartilaginous  fibres,  strengthened  by  calcareous  spicula. 
The  spicula  are  seldom  simple,  often  triradiate  in  figure. 

Example,  Calispongia  compressa.  (Montague,  in  fVem, 
Trans.^  vol.  ii.,  pi.  12.) 

Altogether  Fleming  and  Blainville  admit  five  species  of 
this  genus  as  determined. ,  They  occur  on  the  British  and 
other  northern  shores. 

Halispongia,  Blainville  (Halichondria,  Fleming),— "Mtin 
more  or  less  rigid  or  friable,  iiTogular,  porous,  traversed  by 
tortuous  irregular  canals,  which  terminate  at  the  surface  in 
distinct  orifices.  Substance  cartilaginous,  fibres  strength- 
ened by  silicious  (generally  fusiform  or  cylindrical)  spicula. 

Example,  Halispongia  papillaris.  Grant  {New  Edinb» 
Journal,  vol.  ii.,  tab.  1 1.  f.  21.) 

Blainville  admits  fourteen  species.  Fleming,  who  in- 
cludes in  it  the  fresh-water  spongilla  (Ephydatia,  La- 
mourouxu  counts  eighteen  species.  In  what  manner  the 
immense  number  of  species  of  sponges  mentioned  by 
Montague  and  Lamarck  are  to  be  distributed  among  these 
three  groups,  which  ought  to  be  considered  families  rather 
than  genera,  does  not  appear. 

The  remarkable  silicious  sponge  which  has  been  before 
alluded  to  [Spongia]  as  under  examination  by  Mr.  Stutch- 
bury  of  Bristol,  would  appear  justly  entitled  to  constitute 
a  new  genus,  if,  as  we  suppose,  it  is  in  no  manner  dependent 
for  its  figure  on  a  cartilaginous  skeleton,  but  is  really  and 
entirely  a  silicious  mass,  supporting  a  gelatinous  envelope. 

Spongilla,  Lamarck  and  Blainville  (Ephydatia,  Lanou- 
roux). — ^Mass  more  or  less  rigid  or  finable,  irregular,  porous, 
but  not  furnished  with  regular  orifices  to  internal  cuuds. 


Examples,  Spongilla  flaviatilis,  JUmi, ;  SpongilU  lacot- 
tris,  Lin. 

For  the  animal  nature  of  these  fresh*water  sponges  tl« 
argument  is  less  complete  than  for  the  marine  tribes.  Uy 
experiments  as  to  the  eff*ect  of  light  on  them,  Mr.  John  Ho^g 
{Linn.  Trans.)  has  endeavoured  to  show  that  they  are  in- 
fluenced by  this  agent  in  the  same  manner  as  plants  arv, 
and  that  their  green  colour  depends  upon  exposure  to  it. 

Groups  depending  on  Characters  qf  Surface  or  general 

Figure. 

Geodia,  Lamarck. — Mass  fleshy,  tuberous,  irregular,  Iwl- 
low  within,  externally  inorusted  by  a  porous  envelope,  which 
bears  a  series  of  orifices  in  a  small  tubercular  space. 

Example,  Geodia  gibberosa,  Schsoeigger,  (Blainville, 
Actinologie,  pi.  91,  fig.  4.) 

<3oelopiychium,  Go^tM«.— Mass  fixed,  pedicled«  the  up- 
per part  expanded,  agariciform,  concave,  and  radiato-poro^t 
above,  flat  and  radialo-sulcate  below.    Substance  fibruus. 

Example,  Goeloptychium  agaricioideum,  Gol4fuu»  {Pc- 
tr^actenkunde,  pi.  9.  fig.  20,  a^e.^ 

From  the  chalk  of  Westphalia. 

Siphonia,  Parkinson. — Mass  polymorphous,  free  or  fixed, 
ramose  or  simple,  concave  or  fistulous  above,  porous  at  the 
surface,  and  penetrated  by  anastomosing  canals,  which  ter- 
minate in  subradiating  orifices  within  the  cup. 

Example,  living,  Siphonia  typum.  (Blainvillep  Actinologie, 
pi.  95,  fig.  1.)     Sicily. 

Example,  fossil,  S.  pyriformis,  Gol^fuss,  iPetr^aclenk., 
tab.  6,  fig.  7,  a,  b,  c,  d,  e.) 

SiphonisB  abound  in  the  green-sand  formation. 

Myrmecium,  Goklfuss. — ^Mass  subglobular,  sessile,  of  a 
close  fibrous  texture,  forming  ramified  canals  which  n- 
diate  from  the  base  to  the  circumference ;  summit  « itb  a 
central  pit 

Example,  Myrmecium  hemisphericum,  Gokffuu.  {Pe- 
tref.,  tab.  6.) 

Scyphia,  Oken. — ^Mass  cylindrical,  simple,  or  branched, 
fistulous,  ending  in  a  large  rounded  pit,  and  composed  ea- 
tirely  of  a  reticulated  (firm)  tissue. 

Example,  living,  S.  fistularis,  Esiper.  (Tab.  20,  fig.  2..j 

Example,  fossiC  S.  mammillaris,  Goldf.  {Petreff^  ub. 
%  fig.  1.) 

Eudea,  Lamouroux. — Mass  filiform,  attenuated,  sul- 
pedicellated  at  one  end,  the  other  enlarged,  rounded,  viu 
a  large  terminal  pit ;  surface  reticulated  by  irregular  lacuu9, 
minutely  porous. 

Example,  Eudea  olavata,  Lamouroux.  {Gen.  des  PUi,p . 
tab.  74,  fig.  1-4.) 

Halirrhoa,  Lamouroux.^MBSA  turbinated,  nearly  regul>.r. 
circular,  or  lobate ;  surface  porous;  a  large  central  pa  ul 
the  upper  face. 

Example,  Halirrhoa  coatata,  Lamouroux.  (Gen.  d^t 
Pahp.,  pi.  78,  fig.  1.) 

From  the  oolite  of  Caen. 

HippaUmus,  Zamot^oti^.^-Mass  fungiform,  pcdictl- 
lated  below,  conically  expanded  with  a  central  pit  abuvc ; 
surface  porose,  and  irregularly  excavatod. 

Example,  Hippalimus  fungoides,  I^omoiiroux.  (Gm. '/.: 
Polyp.,  pi.  79,  fig.  1.) 

From  the  oolite  of  Caen. 

Cnemidium,  Goldfuss.  —  Mass  turbinated,  sessile,  torn- 
posed  of  close  fibres  and  horisontal  canals,  diverging  fnim 
the  centre  to  the  circumference ;  a  central  pit  on  the  up:  r 
surface,  cariose  in  the  exterior,  and  radiated  at  the  uiai- 
gins. 

Example,  Cnemidium  lamellosum,  Goklf  iPttr^^  tub. 
6,  fig.  I.) 

Lymnorea,  XamottrotM?.— Masses  mammellated«  fi nt.v 
porous  and  reticulated,  agglomerated  within  a  comm«.:i 
calyciform  wrinkled  adherent  base. 

Example,  Lymnorea  mammillosa,  Lamouroux.  {Gcu 
des  P)lyp.t  tab.  79,  fig.  2.) 

From  the  oolite  of  Caen. 

Chenendopora,  Lcanouroux. — ^Mass  conical,  infundiba* 
liform,  external  surface  sulcated  across,  internal  fa<o 
porose. 

Example,  Chenendopora  fungiformis,  Zomoiiroiur.  <G.ii. 
des  Polyp.,  pi.  75,  fig.  10.) 

From  the  oolite  of  Caen. 

Tragos,  Schweigger.^'hisM  composed  of  dense,  c1ok\ 
coalescing  fibres;  surface  covered  by  distinct  scat:erv4 
orifices. 

£xsmple,I>ago6difforme,Go24^iM».  (AliVn  tab.  6,  fig.  3.) 
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Manon,  Schiteigget. — Mass  composed  of  reticulated 
fibres,  pierced  on  the  upper  face  by  diktinct  encrusted  cir- 
cumscribed orifices. 

Example,  Manon  tubuliferum,  Goldf.    {Aetinologie,  pi 

95,  fig.  4.) 

From  the  chalk  of  Maastricht. 

lerca.  Lamouroux, — Mass  ovoid,  subpediculated,  finely 
aiul  irregularly  porous,  pierced  on  the  upper  part  by  many 
orifices,  the  terminations  of  internal  tubes. 
'    Example,  lerea    pyriformis,    Lamouroux,     (Gen,   des 
Polyp.,  tab.  78,  fig.  3.) 

From  the  oolite  of  Caen. 

Tethium,  Lamarck, — Mass  subglobose,  tuberose,  com- 
posed of  a  cariose  firm  substance,  strengthened  by  abun- 
dunce  of  simple  (silicious?)  spicula  fasciculated  and  diverg- 
ing from  the  centre  to  the  circumference. 

Example,  Tethium  lyncurium,  MarsigH,  {Actinologie, 
pi.  91,  fig.  3.) 


'  (From  Dr.  QnxAf 

'  \,  Spongia  oenUtft,  British,  thowiug  ihm  orU^M  and  eurrentt  outward*; 
S.  anastnmosiDf  horny  •ttbttanca  of  Spoo(^  oommanis ;  3,  sUicious  ipiculnm 
or  ^pungia  DapTlIariii  4*  of  Spoagia  cinerea;  5.  of  Spongia  panie^a;  6,  calca- 
rirouB  syiiculum  of  SpoDgia  compressa  s  7*  transverse  section  of  a  canal  of  Sfion' 
,  ia  papillaris,  lo  sho«r  lh«  structure  and  the  ova  passing  along  the  canal; 
H.  oviiiii  of  Spoogia  panicea  seen  laterally— the  cilia  are  anterior;  %,  the  same 
R.M'fi  on  tlie  end.  with  a  circle  produced  by  the  ciliary  action ;  10,  yottsg  Spongia 
l)apiiUrt«,  grown  from  an  ovam  which  had  ceased  to  more  about. 

SPONGIOLE,  or  SPONGELET,  is  a  term  applied  by 
Dc  CandoUe  to  the  extremities  of  the  ultimate  fibrils  into 
which  the  roots  of  all  plants  are  divided.  It  was  thus  named 
on  account  of  the  great  power  of  absorption  which  this  part 
possesses,  compared  with  other  parts  of  the  root.  It  nnist 
i;ot  however  be  looked  upon  as  a  special  organ,  as  upon  ex- 
amination the  sponeiole  will  be  found  to  consist  of  merely 
a  looser  mass  of  ceflular  tissue  than  is  found  in  the  root 
above  it.  It  is  at  this  ^int  that  the  fibrils  of  the  root  elon- 
gate by  the  addition  or  cells  of  cellular  tissue,  so  that  this 
fiart  of  the  root  is  at  once  the  immediate  agent  in  the  ab- 
sorption of  fluid  from  the  soil  and  the  growing  point  of  the 
ro3t.  The  spongiole  has  been  considered  by  some  as  the 
sole  agent  in  absorption,  but  we  have  pointed  out,  in  the 
aiticle  Root,  that  there  are  other  organs,  called  root*hairs, 
which  are  seated  aU  over  the  surface,  which  appear  to  assist 
in  this  process,  in  the  same  manner  as  the  hairs  of  leaves 
participate  with  Uie  stomates  in  the  absorption  of  moisture 
from  tne  air.  Nevertheless  the  spongioles  are  undoubtedly 
the  principal  agents  in  absorption,  which  the  following  ex- 
periment of  Senebier  in  a  great  measure  proves.  He  placed 
two  roots  in  such  a  manner  that  the  extremities  alone  of  one 
were  immersed  in  water,  whilst  every  other  part  of  the  other 
root  was  exposed  to  the  water  except  the  extremities.  In 
the  first  instance  the  plant  retained  its  freshness  for  several 
days,  but  in  the  latter  the  plant  withered  quickly,  but  re- 
covered its  freshness  as  soon  as  its  extremities  were  im- 
ni<?rscd.  A  knowledge  of  the  function  of  the  spongioles 
j'liould  be  taken  advantage  of  in  the  operation  of  trans- 
{)Idnting.  If  these  parts  are  not  preserved  during  this 
])roccss,  it  is  to  most  plants  certain  destruction.  Conse- 
quently  everv  care  should  be  taken  bv  loosening  the  soil 
bttd  using  only  a  gentle  application  of  loree  in  order  to  pre- 
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vent  the  injury  io  which  these  delicate  parts  are  exposed  iti 
removing  plants  from  one  spot  to  another. 

The  extremity  of  the  root  being  so  active  in  absorbing, 
explains  the  reason  of  the  luxuriant  foliage  of  large  forest- 
trees  during  seasons  of  drought  or  in  dry  arid  soils.  The 
ground  in  contact  with  the  principal  trunks  of  the  roots  is 
probably  dry  and  hard  Ibr  a  great  distance ;  but  the  extre- 
mities of  the  root  will  have  sunk  deep  enough  into  the  soil  or 
have  extended  far  enough  to  find  a  reservoir  of  moisture, 
ffom  which  they  absorb  the  supply  of  fluid  that  maintains 
the  freshness  and  vigour  of  the  tree.  In  the  same  manner 
trees  are  prevented  from  suffering  by  the  exhaustion  of  Ibe 
nutritious  particles  of  the  soil,  as  the  lengthening  spongioles 
are  constantly  introducing  themselves  into  new  tfnd  unex- 
hausted  parts  of  the  surrounding  soil. 

The  spongiole  is  also  the  growing  point  of  the  root.  That 
this  is  the  fact  is  proved  by  the  experiments  of  Duhamel,  who 
marked  corresponding  points  on  the  root  of  a  plant  and  a 
glass  vessel,  and  found,  after  some  time,  that  although  the 
root  had  elongated  considerably,  the  marked  points  of  the 
root  and  glass  still  corresponded.  The  same  results  have 
been  obtained  by  other  experimenters.  From  some  experi- 
ments made  on  the  aerial  roots  of  the  OrchidacecD,  Dr. 
Lindley  thinks  that  this  property  of  elongating  at  the  point 
is  confined  to  plants  which  have  to  overcome  some  resist- 
ance in  the  course  of  their  growth.  He  found  that  by  tie- 
ing  some  pieces  of  thread  at  certain  distances  on  the  roots 
of  a  Vanilla,  these  distances  were,  at  the  end  of  a  short 
period,  considerably  increased.  The  possession  of  this  pro- 
perty by  roots  meeting  with  resistance  would  seem  to  be  a 
provision  for  facilitating  their  functions;  as  in  this  way 
they  grow  straight  and  even,  and  thus  transmit  theur  fluids 
rapidly,  whilst  if  they  lengthened  at  any  other  part,  they 
would  become  tortuous  and  twisted  from  resistance,  and 
their  functions  would  be  impeded. 

Spongiole  is  also  applied  to  indicate  the  warty  excres- 
cences that  are  oAen  found  upon  the  testa  of  vanous  seeds, 
especially  near  the  hilum.  In  this  case  it  is  almost  synony- 
mous with  Strophiola.  The  spongiole  of  the  roots  is  called 
spongiola  radicalie ;  that  of  the  seed,  spongiola  seminalie. 

SPOON.  The  great  and  constant  demand  for  this  use- 
ful article  of  table-furniture  has  led  to  the  exercise  of  much 
ingenuity  in  its  manufacture.  Spoons  and  similar  articles* 
when  made  of  silver  or  plated  metal,  are  generally  formed 
by  stamping  with  dies,  with  more  or  less  of  ornamenting 
and  finishing  by  hand.  A  machine  for  stamping  spoons, 
ladles,  forks.  &c.  was  patented  in  1833  by  Mr.  Jonathan 
Hayne  of  Clerkenwell,  consisting  of  a  very  heavy  weight,  or 
hammer,  capable  of  sliding  up  and  down  between  two  ver- 
tical cheeks,  like  the  hammer  of  a  pile-driving  engine.  The 
protuberant  portion  of  the  die,  which  is  to  form  the  hollow 
of  the  bowl  of  the  spoon,  is  laid  on  the  bed  of  the  machine, 
and  the  other  part  is  secured  to  the  under  side  of  the  ham- 
mer. The  metal  to  be  stamped  is  applied  in  the  form  of  a 
thin  plate,  roughly  cut  to  the  shape  of  the  article,  and  some- 
times a  little  bent  or  hollowed  with  a  hammer  to  make  it  lie 
steady  upon  the  lower  die.  The  dies  are  so  formed  as  to  com- 
plete the  article  at  a  single  blow,  leaving  only  a  thin  fln^  or 
rough  edge,  to  be  trimmed  off  by  hand ;  and  their  edges  are 
so  l^vell^  that  the  upper  and  lower  dies  never  come  in  con- 
tact with  each  other  m  any  part  The  hammer  is  elevated 
by  a  windlass,  or  other  suitable  means,  and  released,  when 
required  to  fall,  by  means  of  a  trigger.  The  violence  of  the 
blow  causes  the  hammer  to  rebound,  and  an  ingenious  ap- 
paratus is  attached  to  it  to  prevent  it  from  falling  again  so 
as  to  strike  the  article  a  second  time.  A  particular  descrip- 
tion of  this  machine,  with  engravings,  is  given  in  Dr.  Ure^s 
'  Dictionary  of  Arts,'  &c.,  under  the  head  *  Stamping  of 
Metals.'  Spoons  of  Britannia-metal  and  similar  fusible 
alloys  are  formed  by  casting  in  brass  moulds ;  and  to  avoid 
the  risk  of  fracture  from  the  softness  of  the  metal,  they  are 
sometimes  cast  with  a  narrow  slip  of  tinned- iron  along  the 
inside  of  the  shank. 

The  medicine-spoon  invented  by  Mr.  George  Gibson,  and 
rewarded  by  the  Society  of  Arts  in  1828,  is  a  convenient  in- 
strument for  administering  fluid  medicine  to  children,  or  to 
patients  in  a  recumbent  position  The  bowl  is  of  longer 
and  deeper  proportion  than  that  of  a  oommon  spoon,  and  it 
completely  covered,  excepting  a  small  aperture  at  the  end; 
and  the  handle  is  short,  and  cx>nsists  of  a  tube  opening  at 
one  end  into  the  bowl,  and  capable  of  being  closed  at  the 
opposite  end  by  tiie  application  of  the  thumb.  The  medi- 
cine is  poured  in  at  an  opening  in  the  lid,  which  if  then 
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eloicd  with' a  lightly  filling  cover  bin)rcd  to  the  ipoon. 
Tbe  villi  uf  iho  tulmluT  liaiidio  U  tlieit  clasud  willi  the 
-thumb,  vhjch,  bf  precluding  Ibe  acceu  of  air,  prereiils  ibe 
medicine  from  running  out  until  the  aiwon  is  placed  in  ihe 
tuouih  of  Ihe  patient ;  the  thumb  being  afterwards  removed, 
air  eulers  hy  the  handle,  and  the  medicine  flows  out  from 
the  point  of  the  apaon,  and  is  swallowttd  with  very  lillte  an- 
noyance from  its  diBasreeable  lasle. 

SPOONBILL,    [HsRONB,  vol.  xii.,  p,  167.] 

SPORA'DIC  (tbe  Greek  word  airopal^it.  with  the  ler- 
minalion  dropped)  is  a  term  applied  to  any  disease  which, 
being  usually  epidemic  or  contagious,  bccurs  at  any  lime  in 
a  fen  persons,  wilboul spreading  eKlensively  through  a  dis- 
trict. For  example,  in  ibe  year  just  past(1841)  several  cases 
of  nMroiA'c  cholera  have  occurred  ;  that  is,  several  persons, 
Dt  different  times  and  in  different  parts  of  the  country,  have 
been  affecled  with  a  disease  in  no  respect  different  from  llie 
cholera  which  raged  as  an  epidemic  in  XS^I ;  but  it  has  not 
spread  beyond  inem  by  contagiun,  nor  has  it  atlacked  a 
number  sufficient  to  give  it  the  character  of  an  epidemic. 
The  circumstances  on  which  tbe  occasional  occurrence  of 
diseases  ihat  are  usually  epidemic,  in  a  sporadic  form,  de- 
pend, are  alloeutlier  unknown. 

SPORA'NGIUM  (from  airopd.  a  lowing,  and  a'y/oc.  a 
ve^el),  a  term  first  employed  by  Hedvig  to  designate  the 
capsule  of  Moases,  and  since  applied  very  generally  in  cryp- 
logamic  botany  lo  that  part  of  the  rtipruuuctive  apparatus 
which  contains  the  spores.  It  is  used  in  almost  all  the 
cryplogamic  tribes  synonymously  with  the  terms  tAeca,  cap- 
tuie,  amceplaele,  JbUictilam,  invnlucrum,  tporocarpium. 
The  multiplication  of  names  applied  to  parts  performing 
tbe  same  funclions  in  Ihe  various  tribes  of  Cryptogamia  has 
often  led  to  much  inconvenience ;  and  it  is  much  lo  be  de- 
sired that  writers  on  this  department  of  botany  would  agree 
to  the  adoption  of  a  few  well-delined  lerms,  that  would 
apply  lo  the  whole  of  Ihis  doss  of  plants. 

la  the  Ferns,  the  sporangia  are  sealed  in  the  back  of  the 
ft'ond,  forming  liltle  heaps  called  sorL  [SoKua.l  They  are 
■mall  brittle  compressed  ba^,  consisting  of  cellular  mem- 
brane, and  are  partially  surrounded  by  a  thickened  ring 
callud  the  gyrus.  By  means  of  this  ring  (he  sporangia  burst, 
and  emit  the  spares  which  they  contain.  Most  writers  con- 
sider these  or);ans  lu  be  the  analogue  of  the  ovary,  or  female 
organs,  in  the  ttowering  plants.  In  Opbioglossaceo,  a  small 
tribe  of  fernts  there  are  no  sporangia,  the  spores  being  con- 
tained in  two  lines  parallel  with  the  midrih  of  the  fertile 
frond,  and  are  emitted  when  the  frond  unfolds  itself. 

In  Lycopodiaces  the  sporangia  are  seated  iit  Ihe  axils  of 
a  bract  upon  the  fruit-slalk,  and  either  burst  by  distinct 
valve*  or  are  indehiscenC.  In  this  order  there  are  two 
kinds,  the  one  containing  minule  powdery  granules,  the 
other  containing  only  three  or  four  roundish  neshy  bodies, 
Tbe  contents  in  both  cases  are  considered  sporulea. 

In  Marsiliacete  the  sporangia  form  a  sporocarpium. 
[SpoBOCAUFiuii.]  In  Salviniacem  they  are  of  two  kinds: 
in  the  one  kind  (be  sporangia  are  composed  of  a  ihiii  ^-e- 
liculaled  membrane,  and  contain  one  or  six  and  nine  gra- 
nules in  their  interior  )  in  the  other  kind  Ihe  granules  are 
attached  by  pedicles  to  a  central  column,  and  are  much 
■mailer  than  the  Brit.  These  latter  have  been  supposed  to 
be  male  organs,  and  the  former  female  organs. 

lo  the  Mosses  the  sporangia  are  open  and  urnshapqd,  and 
■re  mostJy  elevated  on  a  slender  stalk  called  the  sela.  The 
brim  of  this  organ  is  furnished  with  an  elaslic  ring  celled 
tbe  annulut,   and  it   has   an   interior  organization  called 

C'tlomium.  This  internal  part  of  the  sporangium  lias 
I  called  by  Endlichcr  tbe  sporangidiam.  In  Ihe  small 
section  Andiieaceie  the  sporangia  are  closed  and  split  into 
four  valves.  Linnreus  supposed  Ihe  sporangia  were  ibe 
male  organs  of  tbe  Mosses. 

In  ihe  Jungermanniucen  the  sporongium  has  no  central 
oelumn,  as  in  Mosses,  nor  dues  it  open  by  an  operculum.  It 
is  a  valvular  bruwn  case  elevawd  upon  a  cellular  frequently 
twisted  seta.  It  is  filled  with  spiral  fibres,  called  elalert, 
among  which  Ibe  sporules  lie  intermixed.  The  spiral  fibres 
by  iheir  hygrumelric  properties  open  the  sporangium,  which 
is  composed  of  four  valves,  and  in   this  way  the  spares 

In  Man^hantiacem  ihe  sporangium  is  placed,  in  some, 
beneath  a  fungus-hke  reueptaclc.  which  is  covered  by  a 
calyplra ;  and  in  olliers  it  is  butivd  in  the  subsiauco  of  the 
frond  01  sealed  upon  it. 

Bpoiugium  ia  not  applied  to  (he  npioduetive  m^u*  of 
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Lichens,  but  tbe  analogues  of  Ibiiorc'o  in  Ihese  plaiiit  i-- 
what  are  called  the  f AiWib,  or  apniAecia,  which  aii-  i''.'--' 
with  tittle  tubes  called  atai,  in  which  the  spurules  are  <\,<i- 
tained.  There  is  also  another  form  of  the  repTiidur\:-,, 
organ*  in  lichens,  called  toredia,  which  are  little  )u.'..^>- 
of  powdery  grains  tealtered  over  the  surface  of  Ibe  plaiil. 
which  are  alio  the  onalofjues  of  Ihe  sporangia. 

In  the  Algn,  the  sporules  are  scattered  in  most  inilanrt;) 
throughout  the  substance  of  the  plant,  so  tbal  they  have  in 
proper  seed-case  or  sporangium ;  but  whenever  ihe  sporuki 
are  collected  lo^lher  into  one  spot,  and  covered  over  by  s 
distinct  case,  ihis  is  called  a  sporangium. 

Among  the  Fungi  the  spores  aru  frequenlly  disseminal'  I 
Ihi'oughout  tbe  cellular  tissue  of  the  plant,  so  that  iUa 
have  no  particular  organ  to  eonlain  Ihem.  Some  of  iN- 
Fungi  however  consist  of  ahollow  case  containing  spurei.^- 
Ihe  Lycoperdons  and  Sphairias,  and  ibe  esse  eoiuitlut.;  t 
the  whale  plant  is  called  by  many  writers  the  sponuign-.x 
[Sporules.] 

SPORENDO'NEMA.  a  genus  of  plants  belongine  r 
the  natural  order  Fungi  ana  the  tribe  Mucedines.  ft  t> 
exceedingly  simple  in  ils  organiiation,  consisting  merplr  >.: 
sporidia  disposea  in  rows  within  tbe  tubular  pellucid  &•,< .  . 
There  are  two  species  of  this  form  of  mould,  llie  one.  >' 
Catei  (red  cheese-mould),  is  found  on  cheese,  prc*«niii.,- 
little  red  tufls,  which,  under  the  mionisoope,  exhibit  il.. 
Hocci  somewhal  brancbcd  and  woven  together.  The  utL'i 
species,  S.  rtuaca,  is  called  fly-mould,  and  is  found  on  il. 
bodies  of  fiies  in  the  autumn  of  the  year.  It  oonai-i<  ' 
flocci  glued  together,  forming  liltle  white-lobed  lufU,  « 1. 
make  their  appearance  between  the  plates  of  the  abJoi:.- .'. 
of  the  insect.  This  is  one  of  the  fav  instances  of  plms 
being  parasitic  on  animals.  This  however  bait  been  deni<' 
and  some  writers  assert  that  the  fly-mould  is  nothing  mi :. 
than  a  di<ieased  secretion  from  the  body  of  tha  fly.  Ri.i 
Fries.  Berkeley,  and  other  cryptogamisU  have  recogn.-'  1 
this  mould  as  a  plant. 

SPORES.    [Sporiubs,] 

SPOROCARPIUM  (from  nropi,  a  seed,  and  niur. - 
fruit),  a  terra  proposed  by  Link,  and  Tery  general  ' 
adopted  by  German  cryplogamic  botanists,  to  eippCM  i 
combination  of  sporangia  when  placed  near  togcllier,  ai.! 
more  especially  when  anynumber  of  sporsngiaareer.eK'x-i 
in  a  common  membrane. 

Sporocarpium  in  this  lenie  baa  been  applied  by  Endlirli.  ■ 
lo   tne  organ  containing  tbe  reproductive  organs  in  ibe 
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Spotswood  was  educated  at  the  university  of  Glasgow, 
where  he  is  stated  to  have  'reoeived  his  degrees '  iu  his  six- 
teenth year ; '  for/  says  liis  biographer,  fantastically  enough, 
*  though  the  fruits  of  the  earth  under  that  northern  clime 
do  not  mature  so  soon,  the  men  generally  are  of  better 
mould,  and  mellow  as  early  into  ripeness  as  any  of  tho&e 
nations  who,  because  they  have  more  of  the  sun,  plead  for  a 
priority,  forgetting  that  some  kind  of  grain  are  ripened  best 
by  frosts ;  and  this  so  many  excellent  men  of  all  sorts  as  have 
been  or  that  nation  are  so  many  examples  of.' 

At  the  age  of  eighteen  Spotswood  was  appointed  to  take 
the  place  of  his  fother.who  was  disabled  by  age  and  infirmities, 
as  parson  of  Calder ;  and  for  several  years  he  confined  him- 
self mostly  to  the  duties  of  his  parish.  During  this  period 
of  bis  life  however,  he  appears  to  have  been  considered  as 
belonging  to  the  ultra-presbyter ian  party,  and  to  have  gone 
along  with  the  majority  of  the  church  in  their  opposition  to 
the  attempts  of  the  government  to  restore  episcopacy.  Cal- 
derwood  seems  to  assert  {HUiory  qf  the  Church  qf  Scot- 
land,  p.  369)  that  the  remarkable  paper  published  by  Bruce, 
one  of  the  ministers  of  Edinburgh,  in  1697,  as  his  apology  or 
defence  for  refusing  to  subscribe  the  bond  demanded  from 
the  clergy  by  the  king,  engaging  that  they  would  not  hold 
themselves  privileged  to  utter  sedition  or  treason  in  their 
pulpits,  was  written,  or  at  least  revised,  by  Spotswood;  '  he 
would  seem,'  says  Calderwood, '  so  frank  in  the  cause,  that 
he  would  needs  write  it  with  his  own  hand,  and  j^ive  it  a 
sharper  edge.'  It  is  sharp  and  also  sly  enough  in  various  pas- 
sages. *The  Greek  proverb,  dyj)p  6  ^liy^v  [ffa2]  waWv  iiaxh" 
ctrtu.  He  that  fleeth  will  fight  again,'  says  Bruce,  who  had 
taken  to  his  heels,  and  dates  from  the  place  of  his  sojourn- 
ing, '  requireth  a  wise  foresight  in  men,  and  forbids  fool- 
hardiness.  It  is  natural  to  fear  death,  and  provide  for  life ; 
and  to  be  prodigal  of  the  life  that  God  hath  given,  I  see  no- 
where allowed,  &c.  This  is  not  unlike  a  touch  of  Spots- 
wood's.  Latterly  however  symptoms  of  a  tendency  to  de- 
fection may  be  detected.  We  find  him  mentioned  (Calder- 
wood, p.  394)  as  one  of  twenty-one  ministers  appointed  by 
the  General  Assembly,  which  met  at  Perth  in  1597,  to  con- 
fer with  the  king's  commissioners  upon  certain  articles  pro- 
pounded bv  his  majesty ;  but,  in  the  notion  of  the  zealous 
Listorian,  the  acts  and  proceedings  of  that  and  several  sub- 
sequent assemblies  '  were  framed  as  best  might  serve  for 
advantage  to  the  corrupt  party.'  In  the  Assembly  again, 
which  met  at  Burntisland  in  1601,  which,  says  the  histo- 
rian, *  began  with  small  contentment  to  either  party,*  and 
ended,  he  intimates,  in  not  much  more,  Spotswood  was  one 
of  twenty- five  members  commissioned  to  act  with  the  king's 
ministers,  or  any  nine  of  them,  in  supplying  ministers  to 
churches  in  burgh-towns.  And  perhaps  there  may  be  other 
occasions  on  which  he  is  mentioned  that  may  have  escaped 
XLS,  for  Calderwood's  large  volume  i&  without  an  index. 

Spotswood's  father  had,  before  becoming  minister  of 
Calder,  been  employed  by  Matthew,  earl  of  Lennox  (after- 
wards regent,  and  the  father  of  Darnley) ;  and  now,  in  1601, 
when  the  earl's  descendant  Ludowick  was  sent  on  an  em- 
bassy from  king  James  of  Scotland  to  France,  Spotswood  was 
appointed  to  attend  him  as  his  chaplain.  While  in  Paris, 
according  to  Calderwood,  the  parson  of  Calder '  made  no 
scruple  to  go  in  to  mass.'  Spotswood  has  himself  given  a 
detailed  aeconnt  of  the  embassv  {History,  pp.  465-6),  but 
does  not  descend  to  such  particulars.  He  returned  in  the 
duke's  retinue  through  England, '  having,  while  in  France,* 
according  to  his  biographer,  *  so  discreetly  carried  himself  as 
added  much  to  his  reputation,  and  made  it  appear  that  men 
bred  up  in  the  shade  of  learning  might  possibly  endure  the 
sunshine,  and  when  it  came  to  their  turns  might  carry  them- 
selves as  handsomely  abroad  as  they  whose  education  being 
in  a  more  pragmatic  way  usually  undervalue  them.'  At 
the  last  General  Assembly  however  Spotswood  was  delated 
(or  indieted)  for  his  attendance  at  mass  while  in  France ; 
and  Calderwood  says,  *  he  was  removed,  notwithstanding  of 
the  opposition  of  the  king  and  some  ministers;  many  voting 
that  he  shoidd  be  suspended  or  deposed.'  We  should  con- 
jecture the  word  '  removed'  hero  to  be  a  misprint  for  '  re- 
proved.' 'The  king  and  commissioners,'  it  is  added, '  packed 
it  up.'  There  is  no  hint  of  this  little  affair  either  in  Spots- 
wood  himself  or  his  biographer. 

When  James  set  out  for  England,  in  April,  1603,  Spots- 
wood  was  one  of  five  Scotch  clergymen  whom  he  appointed 
to  attend  him  on  his  joiurney,  along  with  the  bishops  of 
Hoss  and  DunkeUl.  the  duke  of  licnnox,  and  other  noble- 
men and  gentlemen.    While  his  majesty  was  at  Burleigh  | 


House,  near  Stamford,  be  received  intelligence  of  (be  death, 
at  Paris,  of  James  Bethune,  archbishop  of  Glasgow ;  on 
which  he  immediately  nominated  Spotswood  to  Quit  see, 
which  he  had  never  hitherto  regarded  as  vacant,  although 
Bethune  had  been  out  of  the  country  for  many  years,  and 
continued  to  adhere  to  the  old  religion  as  lon|^  as  be  lived. 
Spotswood,  thus  elevated,  was,  as  he  tells  us  himself,  imme- 
diately sent  back  to  Scotland  to  attend  the  queen  on  Lcr 
journey,  and  serve  her  for '  eleemosinar,'  or  almoner.  He  nas 
also  made  a  privy-councillor  for  Scotland.  It  is  remarkab.e 
however  that  none  of  the  Scotch  bishops  were  conseeratul 
till  1610,  when  Spotswood  and  the  bishops  of  Breehm  ant] 
Galloway  were  summoned  to  London  for  that  purpoae,  and, 
being  consecrated  at  London  House,  on  the  21st  of  October, 
by  the  bishops  of  London,  Ely,  Bath  and  Wells,  and  Ro- 
chester, conveyed  their  new  character  in  the  same  manner 
to  their  brethren  on  their  return  home.  The  bisbopof  Ely 
(Andrews)  would  have  had  them  be  ordained  first  deacons  and 
then  priests  before  their  ordination  as  bishops,  as  was  in  fact 
done  in  the  case  of  Sharp  and  Leighton.  when  they  were 
appointed  to  the  sees  of  St.  Andrews  and  Glasgow,  after  the 
Restoration  ;  but  in  the  present  ease,  according  to  the  rela- 
tion of  Spotswood  himself,  '  the  archbishop  of  Canterbun , 
Dr.  Bancroft,  who  was  by,  maintained  that  thereof  ibc-rc 
was  no  necessity,  seeing,where  bishops  could  not  be  had,  the 
ordination  given  by  the  presbyters  must  be  esteemed  U«- 
ful ;  otherwise  that  it  might  be  doubted  if  there  were  anj 
lawful  vocation  in  most  of  the  reformed  churches.'  TliiV 
was  applauded  by  the  other  bishops,  and  Andrews  ac- 
quiesced. Burnet's  account  is  that  Andrews's  objection  wa^ 
overruled  by  the  king  himself.  *  who  thought  it  went  too  far 
towards  the  unchurching  of  all  those  who  had  no  bishop* 
among  them.'  Neither  of  the  archbishops  was  appointed  to 
officiate  in  the  consecration  of  Spotswood  and  bisbretbren, 
to  prevent  its  being  supposed  that  there  was  any  intention  to 
revive  the  old  claims  of  the  sees  of  Canterbury  and  York  to 
a  supremacy  over  the  Scottish  church ;  this  was  James's 
own  arrangement,  and  the  same  precaution  was  taken  in 
the  consecration  of  Sharp  and  Leighton  in  the  next 
age. 

The  next  year  Spotswood  returned  to  London,  bearing  a 
letter  or  petition  from  the  synod  of  Lothian,  supplicating 
the  king  for  a  General  Assembly,  a  prayer  which  hia  ma- 
jesty did  not  grant,  and  which  the  archbishop  probably  did 
not  very  earnestly  urge.  '  Returning  from  court,*  wnte» 
Calderwood,  *  he  rideth  out  of  Haddington  when  tbe  people 
were  repairing  to  the  kirk  to  hear  sermon  upon  tbe  Lor«i\ 
day.  And  it  was  always  the  custom  of  this  profane  bls^hop 
to  cross  the  ferries  or  to  ride  upon  the  Lord's  day  in  time  df 
sermon.'  (p.  487.)  This  historian  afterwards  inserts  some 
Latin  verses  on  the  Scotch  bishops,  which,  be  says,  were 
spread  in  Edinburgh,  in  January,  1609,  bi^nning.  *  Vma 
amat  Andreas,  cum  vino  Glssgua  amores.*  (p.  601.) 

Spotswood,  as  might  be  expected,  employed  bis  best  exer^ 
tions  in  re-edifying  and  strengthening  the  ecclesiastical 
system,  of  which  he  had  thns  been  appointed  one  of  the 
chief  overseers;  but  the  detail  of  the  proceedings  in  which 
he  bore  a  part  must  be  sought  for  in  tbe  histories  of  Scot- 
land and  of  the  Scottish  church.  'At  bis  entry  to  tbe 
archbishopric  of  Glasgow,*  says  his  biographer, '  be  found 
the  revenues  of  it  so  dilapidate,  that  Uiere  was  not  one  hun- 
dred pounds  sterling  of  yearly  rent  left  to  tempt  to  a  new 
sacrilege ;  but  such  was  his  care  and  husbandry  for  his  sue* 
cessors,  that  he  greatly  improved  it,  and  yet  with  so  much 
content  to  his  diocese,  that  generally  both  the  nobility  airi 
gentry,  and  the  whole  city  or  Glasgow,  were  as  unwillim;  lo 
past  with  him  as  if  he  had  been  in  the  place  of  a  tutelar 
angel  to  them.'  Yet,  '  part  with  him  they  must,'  as  th>s 
cordial  panegyrist  proceeds  to  relate ;  forinJune»  1615,  on 
the  death  of  Archbishop  Gladstanes,  Spotswood  was  ap- 
pointed to  the  metropolitan  see  of  St.  Andrews.  According 
to  Calderwood,  when  he  returned  from  London  to  Glas^ov. 
on  the  10th  of  that  month,  he  seemed  to  be  *  altogether  iim;>> 
rant  who  had  obtained  the  gift  [of  the  vacant  nritre].  till  one  of 
his  servants, attending  in  Edinburgh  upon  the  king's  patent, 
sent  to  him  advertisement  to  come  in  haste  to  Edinbur^^^. 
When  he  came,  he  seemed  to  be  miscontent,  as  desiruiu  to 
stay  still  at  Glasgow ;  but  in  the  meantime  bis  gift  pasaeth 
the  seals.'  He  had  previously,  in  1609,  been  appointed  lu 
extraordinary  lord  of  session,  when  it  was  proposed  to 
restore  that  court  to  its  antient  constitution  of  a  mixed  en  tl 
and  ecclesiastical  tribunal ;  but  this  design  was  abandoned 
the  following  year,  on  the  erection  of  the  two  eourts  of  High 
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C'jminission,  over  one  of  which  SpoUvood  was  appointed  to 
preside,  and  which  were  united  under  his  presidency  on  hit 
iL-nioval  to  St.  Andrews. . 

As  soon  as  he  obtained  the  primacy,  his  biographer  in- 
r-niis  us,  •  he,  by  his  favour  with  the  king,  procured  three 
hiHi'licd  pounds  sterling  of  yearly  rent  (being  by  the  sacri- 
i-j'jc  of  former  times  swallowed  up  in  the  crown  revenues) 
t<>  be  restored  to  his  see,*  and,  continues  the  same  authority, 
*  all  King  James  his  time  he  lived  in  great  favour  with  him, 
aiul  was  the  prime  instrument  used  by  him  in  several  assem- 
Mies  for  the  restoring  the  antient  discipline,  and  bringing 
tliat  church  to  some  degrees  of  uniformity  with  her  sister 
c  lu2  rch  of  England.  .  .  .  Nor  was  his  industry  less  for  the 
recovery  of  some  remnants  and  parcels  of  the  church's  patri- 
mony, which  (although  they  were  but  as  a  few  crumbs  in 
iornparison  of  that  which  at  a  full  meal  sacrilege  had  swal- 
Ijwed),  he  found  to  be  an  hard  province;  yet  by  bis  zeal  and 
(hli^^ence  he  overcame  many  difficulties,  and  so  little  regarded 
his  own  ease,  that,  for  the  effecting  of  this,  and  what  eke 
conduced  to  the  recovery  of  that  church  in  patrimony  and 
<1  sc'ipline,  they  who  knew  the  passages  of  his  life  have  com- 
puted that  he  made  no  less  than  fifty  journeys  from  Scot- 
luul  to  London.'  Spotswood  was  succeeded  in  the  see  of 
(Jl'i>gow  by  Law,  bishop  of  Orkney.  'Here  it  is  to  be 
<  b-er\cd,*  writes  the  acrimonious  Calderwood,  'that  Mr. 
.)  jhn  Spotswood  and  Mr.  James  Law,  both  sometime  minis- 
tors  wiihin  the  presbytery  of  Linlithgow,  two  pretty  foot-ball 
r^cn,  are  now  the  only  two  archbishops  in  Scotland,  and 
li:ive  now,  as  we  use  to  say,  the  ball  at  their  foot.  They 
\v  t  re  both  near  the  point  of  suspension  in  the  purer  times 
for  the  profanation  of  the  Sabbatn;  now  they  have  power  to 
suspend,  deprive,  imprison,  fine,  or  confine  any  minister  in 
Scut  land.  Out  of  preposterous  pity  thev  were  spared  then ; 
btjt  now  they  spare  not  the  least  and  the  most  blameless.' 

(p.  655.) 

The  same  royal  favour  that  he  had  enjoyed  in  the  time  of 
Jnnies,  Spotswood  retained  under  the  new  king  Charles  I., 
^vllom  he  crowned  in  the  Abbey  church  of  Holyrood  on  the 
1  ><th  of  June,  1633.  The  writer  of  his  Life  states,  that  be- 
srlos  procuring  the  revenues  of  the  priory  of  St  Andrews, 
which  were  then  in  lay  hands,  to  be  added  to  his  see,  he 
prevailed  with  ^the  king  to  separate  so  much  of  his  diocese 
I.S  hiy  to  the  south  of  the  Forth,  and  to  erect  it  into  the  new 
bishopric  of  Edinburgh  lliis  was  in  1633.  Within  two  years 
uCiiT,  on  the  death  of  the  Earl  of  Kinnoul,  Spotswood  was 
made  lord  high  chancellor  of  Scotland. 

He  had  not  yet  attained  this  last  height  of  promotion 
T\]icn,  in  1634,  he  drew  upon  himself  a  storm  of  popular 
o<liu[rr  by  his  conduct  in  instigating  the  oppressive  pro- 
Ci^i  dings  against  Lord  Balmerino,  who,  on  the  ground  of  his 
li.ivin^  had  in  his  possession  a  petition,  considered  to  be 
.seditious,  which  had  been  drawn  up  with  the  design  of 
being  presented  to  the  king  by  a  number  of  the  opposition 
pcrs.  and  the  knowledge  of  which  had  been  betrayed  to 
tuc  nrchbishop,  was  arraigned  for  the  then  capital  crime  of 
IcM&i I ig- making  (verbal  sedition),  brought  to  trial  before  the 
curt  of  justiciary  (in  which  Spotswood's  second  son,  lord 
])i  evident  of  the  court  of  session,  sat  as  one  of  the  assessors 
to  the  justice-general),  found  guilty  by  an  intimidated  jury, 
(•  ^iidemned  to  death,  and  only  pardoned  at  last,  after  a  long 
ii:i;>risonmentt  in  consequence  of  the  government  becoming 
ulViid  to  permit  the  execution  of  the  sentence,  ifiuch,  it  was 
i.iiderstood,  to  the  disappointment  of  the  archbishop  and 
tii>:  other  prelates.  The  part  that  Spotswood  took  in  this 
lMi*>;ness  excited  the  greater  disgust  from  his  notorious  here- 
ditary  enmity  to  Balmerino,  whose  father  also  had  been  dis< 
^ricud  and  destroyed  six  and  twenty  years  before,  chiefly 
ti.mugh  his  management.  The  prosecution  of  Lord  Balme- 
rino contributed  a.s  much  perhaps  as  any  other  single  cause 
To  ]>r(>dace  the  general  dissatisfaction  in  Scotland  which  a 
ft  \v  years  later  broke  out  into  so  wild  a  flame.  It  was  fol- 
hwod  in  1637  by  the  ill-managed  attempt  to  impose  a  liturgy 
ft.i  the  Scottish  church,  which  was  the  immediate  provoca- 
l.;,n  of  the  rebellion  against  the  government.  This  scheme, 
loo,  has  been  attributed  to  Spotswood  by  some  of  his  indis- 
rrinimating  admirers:  Martine,  in  his  '  Reliquio  Divi  Au- 
di e  a?*  fp.  231),  describes  this  'grave,  sage,  and  peaceable 
VI t  late/  as  deserving  *  a  singular  note  and  mark  of  honour,' 
ariion'^  other  things, '  for  composing  one  excellent  liturgie.' 
B  it  in  truth,  Spotswood  appears  to  nave  been  all  along  dis- 
Mu;linod  to  the  innovation,  though,  possibly,  as  the  project 
uis  one  upon  which  Charles  himself  had  set  his  heart,  he 
d;i  not  openly  oppose  it;  it  wa»  pushed  principally  by  Laud, 


who  had  formed  a  party  amone  the  younger  Scottish  bishops ; 
and  the  new  liturgy  and  hook  of  canons  were  compiled  by 
three  or  four  members  of  this  party,  whose  adherence  to  the 
English  primate  had  for  some  time  thrown  them  into  opposi- 
tion to  the  head  of  their  own  church.  Spotswood,  who  was 
constitutionally  of  a  temporising  disposition,  and  could  gain 
nothing  by  any  disturbance  of  the  established  state  of  things, 
did  what  he  could  to  check  the  precipitation  of  these  zealots, 
and,  in  recommending  delay  and  caution,  is  believed  to  have 
entertained  the  hone  of  being  able  to  prevent  the  perilous 
experiment  altogetner.  But  of  course  he  shared  with  the 
rest  in  the  destruction  brought  upon  their  whole  order  by 
its  failure.  Deposed  from  his  'pretended'  office  of  a 
bishop,  declared  infamous,  and  excommunicated,  by  the 
famous  Assembly  which  met  at  Glasgow,  in  November, 

1638,  he  fled  to  England, '  where,'  says  his  biographer, '  ago 
and  grief,  with  a  sad  soul  in  a  crazy  body,  had  so  distem- 
pered him,  that  he  was  driven  to  take  harbour  in  Newcastle, 
till  by  some  rest,  and  the  care  of  his  physicians,  he  had 
recovered  so  much  strength  as  brought  him  to  London.' 
Laing,  in  his  '  History  of  Scotland'  (iii.  154),  says,  we  do  not 
know  upon  what  authority,  that  he  now  '  resigned  the  seals 
for  a  pecuniary  consideration :' — ^if  so,  the  money  was  probably 
all  he  had  to  subsist  upon.  The  writer  of  his  Life  expressly 
affirms  that  he  enjoyed  the  honour  of  the  chancellorship  '  to 
his  death.'  But,  however  this  may  be,  he  soon  fell  ill  again, 
and  died  on  the  26  th  of  November  (6 to  Calendaa  Decembris), 

1639.  '  The  manner  of  his  burial,'  concludes  his  biographer, 
'  by  the  command  and  care  of  his  religious  king,  was  solemnly 
ordered ;  for,  the  corpse  being  attended  by  many  mourn- 
ers, and  at  least  800  torches,  and  being  brought  near  the 
abbey  church  of  Westminster,  the  whole  nobility  of  Eng- 
land cr.l  Scotlan  i  then  present  at  court,  with  all  the  king's 
servants  and  many  gentlemen,  came  out  of  their  coaches* 
and  conveyed  the  body  to  the  west  door,  where  it  was  met  by 
the  dean  and  prebendaries  of  that  church  in  their  clerical 
habits,  and  buried  according  to  the  solemn  rites  of  the  Eng- 
lish church,  before  the  extermination  of  decent  Christian 
burial  was  come  in  fashion.' 

Burnet,  in  his  '  History  of  his  own  Time'  (i.  26),  has  de- 
scribed Si)otswood  as  '  a  prudent  and  mild  man,  but  of  no 
great  decency  in  his  course  of  life;  fur,'  he  adds,  in  a 
passage  first  printed  in  the  Oxford  edition  of  1823,  'he  was 
a  frequent  player  at  cards,  and  used  to  eat  often  in  taverns ; 
besides  that  all  his  livings  were  scandalously  exposed  to  sale 
by  his  servants.'  This  version  of  the  gossip  of  the  day  may 
be  taken  as  giving  us  a  tolerably  correct  view  of  the  arch- 
bishop's character.  Like  the  generality  of  the  members  of 
the  Scottish  episcopal  church  in  that  age.  he  appears  to  have 
signalised  his  aversion  and  contempt  for  the  precisianism  of 
the  Puritans  by  a  laxity  of  manners  which  would  now  be 
accounted  indecorous  in  a  churchman  ;  but  those  were  the 
days  when  even  the  puritanical  Abbot,  wearhig  the  mitre  of 
Canterbury,  was  wont  to  join  in  the  diversion  of  the  chase ; 
and  there  is  no  evidence  that  Spotswood  led  in  any  respect  an 
actually  immoral  life ;   on  the  contrary,  writers  of  his  own 

Sarty  warmly  eulogise  the  piety  and  simplicity  with  which  he 
emeaned  himself.  'In  his hfe,*  says  his  biographer, ' he  had 
set  so  severe  a  watch  upon  himself,  that  bis  conversation 
was  without  reproof,  even  in  those  times  when  the  good 
name  of  every  clergyman  was  set  at  a  rate,  as  formerly  were 
the  heads  of  wolves.'  He  was  no  doubt  an  ambitious  man ; 
and  he  was  probablv  chargeable  with  the  carelessness  as  to 
money  matters,  and  something  of  the  unscrupulousness  in 
other  respects,  which  are  the  frequent  concomitants  of  poli- 
tical ambition.  Of  the  superiority  of  his  general  talents 
his  success  in  the  world  may  be  taken  as  a  sufficient  evi- 
dence; of  his  learning  and  literary  abilities  we  have  a 
sample  in  his  *  History  of  the  Church  of  Scotland,  from  the 
year  203  to  the  end  of  the  reign  of  James  VL,'  a  folio  vo- 
lume of  about  550  closely  printed  pages,  published  at  London 
in  1655.  It  was  undertaken,  we  are  told,  in  obedience  to 
the  command  of  King  James,  and  it  is  dedicated  by  the 
author  to  Charles  I.  in  an  epistle  dated  'from  the  place  of 
my  peregrination,  15thNovemb.,  1639.'  This  would  be  only 
eleven  days  before  the  archbishop's  death,  according  to  the 
common  account ;  yet  the  dedication,  which  extends  to 
three  pages,  contains  no  allusion  either  to  the  illness  or  the 
exile  of  the  writer.  On  the  contrary,  he  speaks  throughout 
as  if  he  were  still  in  Scotland.  All  but  the  first  120  pa^es 
of  this  work,  which  bring  down  the  history  of  the  Scottish 
church  to  the  Reformation,  may  be  regarded  as  the  narra- 
tive of  a  contemporary ;  and  it  contains  some  details  not 
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Usewbera  to  be  found :  but  ito  diief  value  eonsiito  in  iU 
giving  us  tbe  views  of  public  events  entertained  by  one  of 
the  principal  actors ;  and  in  tbis  way  even  iU  suppressions 
and  perversions  of  facts  are  not  witbout  interest.  It  is 
written  in  a  clear  enougb  but  in  ratber  a  poor  and  unim- 
pressive style,  tbe  ebief  merit  of  wbicb  is  its  comparative 
freedom  from  tbe  fasbionable  pedantry  and  quaintnesa  of 
tbe  age.  Spotswood*s  biograpber  says  tbat  be  bad  beard  of 
no  otber  works  wbicb  be  bad  left  bebind  bim ;  but  Martine, 
in  bis  notice  of  bim  in  tbe '  Reliquis,'  attributes  to  bim 
likewise  'a  like  tract,  in  good  and  reBned  Latin,  called 
Kefutatio  Libelli  de  Regimine  Beclesin  Sooticane,  dedi- 
cated to  King  Cbarles  L,  a  learned  and  eloquent  piece, 
pitifully  refuted  by  Mr.  David  Calderwood,  under  the  name 
of  Dido  Clavius.* 

By  bis  wife  *  Raobel  Lindsay,  daughter  to  David  Lindsav, 
bishop  of  Ross,  of  tbe  bouse  of  Edsell.  an  honourable 
family  in  Scotland,'  Archbishop  SpoUwood  loft  two  sons  and 
a  daughter.  Of  tbe  eldest,  Sir  John  SpoUwood,  bis  father's 
biographer,  writing  in  1655,  says  tbat  be  was  then  alive, 
'  though  not  in  a  plentiful,  yet  in  a  contented  condition,  not 
any  way  cast  down  or  ashamed  of  his  sufferings,  but  com* 
foriing  himself  rather,  that,  in  this  general  ruin  brought 
upon  bis  country,  he  bath  kept  bis  conscience  free,  though 
his  estate  bath  suffered.'  These  are  like  the  expressions  of 
a  man  speaking  of  himself,  and  would  lead  us  to  conjecture 
that  Sir  John  Spotswood  was  the  writer  of  tbis  sketch  of 
his  father's  life,  and  the  editor  of  his  *  History.*  The  arch- 
bishop's second  son.  Sir  Robert  Spotswood,  after  havinjg[ 
been  made  a  lord  of  session  by  James  VI.,  and  lord  presi- 
dent of  tbat  court  by  King  Cbarles,  was  removed  from  the 
bench  by  tbe  Covenanters  in  1641,  and  in  January,  IG46, 
after  the  defeat  of  Montrose  at  Philiphaugh,  was  exertted 
at  SL  Andrews,  along  with  othet  adherenU  of  that  ro;  alist 
general  A  son  of  one  of  these  brothers  was  also  put  to 
death  at  EdinbuTRb,  in  March,  1650,  a  few  days  after  the 
execution  of  Montrose.  The  archbishop's  daughter  was 
married  to  Sir  William  Sinclair  of  Rosslyn. 

In  the  neighbourhood  of  his  residence  at  St.  Andrews, 
Archbishop  Spotswood  has  left  a  memorial  of  his  taste  in 
the  church  of  tbe  parish  of  Dairsie,  *  which,'  bis  biographer 
tells  us,  '  he  publicly  at  his  own  charges  built,  and  adorned 
• . .  after  the  English  form ;'  adding  that '  if  the  boisterous 
hand  of  a  mad  reformation  hath  not  disordered '  it,  it  *  is  at 
this  time  one  of  the  beauti fullest  little  pieces  of  church- 
work  that  is  left  to  that  now  unhappy  country.'  The  church 
still  stands,  though  disfigured  in  the  interior,  and  stripped 
of  whatever  decoration  it  had  that  could  be  torn  down  witb- 
out pulling  the  building  to  pieces.  There  is  a  view  of  it, 
and  also  of  a  house  (now,  we  believe,  entirely  demolished) 
built  by  the  archbishop  in  the  neighbourhood  of  the  church, 
in  the  last  edition  of  Sir  Robert  Sibbald's  '  History  of  Fife 
and  Kinross,'  8vo.,  Cupar- Fife,  1803.  Spotswood  had  pur- 
chased the  estate  of  Dairsie. 

SPOUT,  WATER,  a  meteorological  phenomenon  of  the 
same  class  probably  as  tbe  whirlwinds,  which  raise  pillars  of 
sand  in  the  deserts  of  Africa.  The  manner  in  which  it  has 
been  observed  to  take  place  at  sea  is  nearly  as  follows : — 

*  Below  a  thick  cloud  the  sea  appears  to  be  greatly  dis- 
turbed within  a  circular  area,  whose  diameter  varies  from 
lOU  to  120  yards,  tbe  waves  tending  rapidly  towards  the 
centre  of  tbe  agitated  mass,  where  there  is  formed  a  vast 
body  of  water  or  aqueous  vapour;  from  hence  there  rises, 
with  a  spiral  movement,  towards  tbe  cloud,  a  column  of  a 
conical  form  resembling  a  trumpet  Vertically  above  this 
ascending  column  there  is  formed  in  tbe  cloud,  but  in  an 
inverted  position,  a  corresponding  cone,  whose  lower  ex- 
tremity (the  apex  of  the  cone)  gradually  approaches  the 
summit  of  the  ascending  column  ;  and  at  length  both  are 
united,  the  diameter  at  the  place  of  junction  being  only  two 
or  three  feet.  Tbe  water-spout  is  said  to  be  accompanied, 
during  its  formation,  by  a  rumbling  noise,  and,  when  com- 
plete, it  assumes  a  magnificent  appearance.  The  whole 
column,  which  extends  irom  the  sea  to  the  clouds,  is  of  a 
light  colour  near  its  axis,  but  dark  along  the  sides,  which 
gives  it  the  appearance  of  being  hollow. 

The  spout  appears  to  move  with  the  wind,  though,  even 
when  no  wind  is  felt,  it  sometimes  varies  its  position,  tending 
successively  in  different  directions.  It  frequently  happens 
that  the  upper  and  lower  parts  of  a  column  move  with  dif- 
ferent velontics,  and  then,  after  the  whole  has  taken  an  in- 
'*lined  position,  the  ))arts  separate  from  one  another,  onen 

(h  a  luud  report.  Previously  to  the  rupture  of  tbe  column. 


the  dark  parts  seem  to  be  drawn  upwards  irregularly,  leavihg 
only  a  slender  tube  in  connection  with  tbe  water  below. 
The  whole  of  the  vapour  is  at  length  absorbed  io  tbe  air,  or 
it  descends  into  the  sea  in  a  heavy  shower  of  rain.  The 
duration  of  the  phenomenon  is  various :  some  spouts  disap- 
pear almost  *as  soon  as  they  are  formed,  and  others  bave 
been  known  to  continue  nearly  an  bour :  occasionally  they 
form  themselves,  continue  for  a  short  time,  vanish,  and 
again  appear,  and  so  on  several  times  succeuively.  No  ship 
could  escape  if  it  were  carried  within  tbe  vortex :  and  ma- 
riners formerly  endeavoured  to  accelerate  tbe  fall  of  tbe 
column  by  a  discharge  of  artillery  towards  it.  (See  a  de- 
scription in  Falconer^  '  Shipwreck,'  canto  2.) 

Water-spouts  are  occasionally  seen  above  land,  and  conse- 
quently there  is  then  no  ascending  column  of  water  or 
vapour  to  meet  that  which  descends  from  tbe  douda.  In 
Dr.  (Sir  David)  Brewster's  'Journal  of  Science'  (No.  6'' 
there  is  an  account  of  one  wbicb  was  seen  in  France :  it  is 
stated  to  have  appeared  like  a  conical  masa  of  vapour,  and 
to  have  given  out  a  strong  sulphureous  smell;  flasbee  of 
lightning  issued  from  it,  and  it  threw  off  a  great  quantity 
of  water.  It  moved  forward  in  one  direction  over  high 
grounds  and  valleys,  and  it  crossed  tbe  course  of  a  river, 
but  on  coming  to  bills  of  a  conical  form,  it  passed  round 
them.  Water-spouts  have  occasionally  been  witnessed  m 
this  country.  In  1718  one  of  tbem  burst  in  Lencesbire, 
when,  at  the  place  where  it  fell,  the  ground  was  torn  up  to 
the  extent  of  about  half  a  mile  in  length,  and  to  tbe  dep;h 
of  seven  feet,  so  as  to  lay  bare  tbe  surface  of  tbe  rock  under- 
neath. (PAi7.  TV.,  No.  363.) 

The  formation  of  water-spouts  has  been  ascribed  to  a 
whirling  motion  produced  in  tbe  air  by  currents  coming  iti 
opposite  directions ;  it  has  been  supposed  that  tbe  particlei  of 
vapour  in  the  upper  regions  thus  acquire,  by  tbe  oentnfuiral 
force,  a  tendency  to  move  towards  the  exterior  parts  of  ti.c 
column,  leaving  the  interior  void  or  in  a  rarefied  state.  li«c 
pressure  of  the  atmosphere  being  thus  removed  £rom  tbe 
surface  of  the  sea  or  ground  immediately  below,  tbat  wh.LL 
takes  effect  on  the  surrounding  water  (when  the  spout  a 
formed  at  sea)  must  impel  the  latter  towards  that  part.  ai.>l 
cause  it  to  rise  into  the  space  where  the  partial  \acuura 
exists.  There  is  great  probability  that  the  elevation  of  ih? 
sea  under  the  cloud  is  in  part  caused  by  the  rarefaction  >.( 
the  air;  but  as  the  pressure  of  tbe  atmosphere  could  oi..« 
raise  the  water  in  a  perfect  vacuum  to  the  height  of  abuJi 
30  feet,  and  as  the  height  of  a  water-spout  is  known  to  W 
sometimes  about  half  a  mile,  some  otber  explanation  of  the 
phenomenon  must  be  sought  for. 

From  the  occurrence  of  such  phenomena  at  seasons  «wLcn 
the  electrical  principle  in  the  air  is  most  ac:tive ;  fnom  tlie 
sulphureous  smell,  the  flashes  of  lightning,  and  the  storms 
of  rain  or  hail  by  which  they  have  been  accompanied,  ai.! 
from  the  destruction  of  trees,  buildings,  &c  which  they  ba«  c 
produced,  theii  formation  has  been  ascribed  with  great  pro- 
bability to  the  action  of  electricity.  The  cloud  and  the  %«-i 
or  ground  may  be  in  opposite  electrical  states,  and  theretiri: 
there  will  be  a  mutual  attraction  between  them;  tbis  «..; 
of  course  be  attended  by  all  the  consequences  of  a  vast  d.> 
charge  of  the  fluid ;  but  it  must  be  admitted  tbat  tbe  prt^ 
cise  manner  in  which  tbe  phenomena  are  produced  by  the 
agency  of  electricity  is  not  yet  satisfactorily  known. 

SPRAG6E,  SIR  EDWARD,  was  a  distinguisbea  com- 
mander in  the  naval  battles  between  tbe  English  and 
Dutch  during  tbe  reign  of  Charles  II.  Of  bis  parental, 
the  date  of  his  birth,  and  the  circumstances  of  bis  ear  J} 
life,  there  are  no  records.  He  fought  as  a  captain  in  the 
battle  between  the  English  and  Dutch,  June  3,  1665,  and 
for  his  gallantly  on  that  occasion  received  the  honour  uf 
knighthood.  He  was  engaged  in  the  four  dais*  battle 
which  took  place  in  June,  1666  ;  and  also  in  tbe  following 
one  of  July  24th.  When  Van  Tromp  sailed  up  tbe  Thames 
in  1667,  he  defended  Sheemess;  which  however,  ftona  the 
weak  state  of  tbe  garrison,  he  was  compelled  to  abandon. 
He  afterwards  collected  a  few  ft-igates  and  fire-ships,  xi^l 
when  the  Dutch  admiral  Van  Nes  sailed  up  the  Tnames 
Spragge  engaged  bim,  burnt  some  of  his  ships,  and  chascti 
him  out  of  the  river.  In  1671  Sir  Edward  Spragge  lou^b: 
against  the  Algerines,  burnt  several  of  their  vessels,  and 
did  considerable  damaee  to  the  castles  and  towns  on  tbe 
coast  of  Algiers.  In  the  battk:  of  Solebay,  May  28,  ]6r^ 
he  sunk  a  Dutch  ship  of  60  guns.  In  1673  he  was  mad« 
admiral  of  the  blue,  and  on  the  28tb  of  May  in  tbat  >rar 
another  fight  took  plaoe»  in  which  Spragge  ana  Van  Tromp 
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upon  the  illuRtration  of  botany  in  the  earliest  times,  and  in  1 
the  lalter  work  the  history  of  the  science  is  brought  down 
to  the  period  at  which  it  was  written.  To  descriptive  boUny 
he  made  great  additions,  especially  in  the  '  Flora  Halensis,' 
publiiihed  in  1806,  and  subseauent  editions.  These  works 
were  illustrated  by  many  plates  from  his  own  pencil. 
Besides  these  he  has  published  many  other  papers  in  this 
department  of  botany.    He  took  a  part  with  Schultes  in 

frepariag  an  edition  of  the  '  Systema  Vegetabilium  *  of 
donsBUs,  and  subsequently,  in  1 824,  published  an  edition 
of  that  work  himself,  wiih  an  appendix.  He  also  described 
a  part  of  the  Brazilian  plants,  collected  by  Sellow,  in  his 
*  Neue  Entdeckungen  im  ganzen  Umfang  der  Pflanzen- 
kunde,*  published  in  1820.  In  the  systematic  arrangement 
of  plants  he  established  many  improvements,  both  in  the 
linnean  and  natural  systems,  the  principal  of  which  are 
contained  in  his  works  on  descriptive  botany.  In  1811  he 
published  a  work  on  physiological  and  descriptive  botany, 
entitled, '  Von  dem  Bau  und  der  Natur  der  Gewachse,'  in 
which  he  has  given  the  result  of  the  labours  of  others,  and 
added  many  new  observations  of  his  own.  In  1822  he  pub- 
lished a  German  translation  of  Theophrastus^s  '  Natural 
History  of  Plants,*  and  in  1829  a  new  edition  of 'Pediani 
Dioscoridis  Anazarbei  de  Materia Medica  Libri  v.*  His  last 
work  was  an  edition  of  the '  Genera  Plantarum'of  LinnoBUs, 
in  1830. 

His  eldest  son  William  was  professor  of  surgery  at  Greif- 
valdf  and  died  in  1828.  This  loss  affected  the  father  very 
severely,  and  he  never  recovered  the  stroke.  He  was  at- 
tacked by  several  apoplectic  fits,  and  died  in  one  of  these 
seizures,  on  the  16th  of  March,  1833. 

SPRING.    [Summer  and  Spring.} 

SPRING,  in  Mechanics,  is  an  elastic  plate  or  rod,  which 
is  employed  as  a  moving-power,  or  a  regulator  of  the  motions 
of  wheel- work ;  also  to  ascertain  the  weights  of  bodies,  or 
to  diminish  the  effects  of  concussion. 

The  elder  Bernoulli  was  the  first  whose  attention  was  di- 
rected to  the  curvature  assumed  by  elastic  bodies,  and  he 
succeeded  in  resolving  the  problem  in  the  case  of  a  recti- 
linear plate  being  fixed  at  one  end  and  bent  by  a  weight 
applied  at  the  other :  it  being  assumed  as  a  principle  that, 
at  any  point  in  an  elastic  body,  the  force  by  which  tne  body 
when  bent  by  any  power  endeavours  to  recover  its  previous 
position  is  proportional  to  the  angle  of  contact  at  that  point ; 
that  is,  to  the  angle  which  a  tangent  to  the  curve  sur&oe  of 
the  body  makes,  at  the  point,  with  that  surface. 

In  order  to  give  some  idea  of  the  manner  in  which  the 
effects  of  elasticity  are  to  be  determined  mathematically,  let 
AB  be  a  thin  elastic  plate  immoveablv  fixed  at  A,  and  bent 
into  the  form  AB'  by  a  power  P  applied  at  B,  and  let  a,  a, 
oaf  be  two  consecutive  elementary  portions  of  the  bent 
plate :  let  also  £  represent  the  unknown  force  of  elasticity 
acting  perpendicularly  to  aa'  by  which  that  element  tendls 
to  recover  the  direction  a^  a,  from  which  it  has  been  made 
to  deviate  by' the  power  at  B  ;  and  for  simplicity  let  it  be 
supposed  that  this  power  acts  in  the  direction  B'C  parallel 
to  AB.  Let  fall  ap  perpendicularly  on  B'C ;  also  represent 
B'p  by  X  and  ap  by  y.  Then,  by  mechanics  P.  y  expresses 
the  momentum  of  the  power  at  B'  to  bend  the  plate  at  a, 
and  in  the  case  of  equilibrium  we  have  P.  y  =  E.  But  E 
varies  with  the  angle  of  contact,  or  the  angle  between  the 


If  the  elastic  |>Ute  were  in  a  vertical  poaitioD  with  its 
lower  end  A  reatmg  on  an  immoveable  object,  and  a  vei^hc 
P,  applied  at  the  upper  extremity  B',  were  to  act  in  a  direc- 
tion towards  A,  the  equations  of  the  curve,  approximately 
determined,  are  (the  deflection  being  small) 

(P  \i  P.A*\ 

■^  J    ,  andL  =  (l+-;j^U, 

where  x  is  any  abscissa  from  B'  on  the  line  B'A,  y  is  tl>e 

corresponding  ordinate,  A  is  the  greatest  deflection,  or  the 

ordinate  at  the  middle  point  in  B'A,  h  =  B'A,  and  L  is  the 

length  of  the  curve  line  AaB':   also  the  greatest  weit^ht 

which  the  plate  or  spring  will  bear  without  bending  when 

EV 
pressed  in  that  direction  is  expressed  by  -77-.  (if  =3*  141  €). 

EV 
If  P  exceed  by  a  small  quantity  the  value  of  m*  ^-fT*  where 

m  is  any  whole  number  whatever,  the  spring  will  mai  e 
several  bends  crossing  the  straight  Line  AB'in  m  —  1  points 
between  the  two  extremities. 

When  the  elastic  plate,  in  a  horizontal  position,  is  fixed 
at  one  end,  as  A,  and  the  weight  P,  applied  at  theextn^mity 
B',  acts  always  vertically,  the  eqaation  bocomet  (the  de^ 
flection  being  small) 


element  aa^  and  OiO  produced,  and  that  angle  in  any  part 

of  AB'  varies  inversely  with  the  radius  of  curvature  at  that 

part ;  therefore  let  r  be  the  known  radius  of  curvature  at  a 

point  where  the  force  of  elasticity  is  given,  and  let  this  force 

be  represented  by  e :  also  let  R  be  the  radius  of  curvature 

at  a  point,  as  a,  where  the  force  is  represented  by  E.  Then 

]  1  er 

-   :  e  : :  -^  :  E,  or  -«•  =  E,  and  putting  E'  for  er,  we 


R 


R 


E' 


have  P.  y  =  -p-.  Substituting  in  place  of  R  the  differen- 
tial expression  for  the  radius  of  curvature,  the  elastic  force 
might  be  obtained  by  the  processes  of  integration.  The  in- 
tegral however  can  only  be  obtained  approximately. 


Fa*  +  Cx 
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where  C  is  the  tangent  of  the  angle  of  contact  at  B'.  If.  on 
account  of  the  smallnesa  of  this  angle,  C  be  neglected,  it  v  lU 
follow,  when  x  is  made  equal  to  B'C,  that  the  whole  deflec- 
tion AC  or  BB' will  vary  nearly  with  the  weight  P,  and 
with  the  cube  of  the  length  of  the  spring. 

The  use  of  a  spring  as  a  moving-power  may  be  best  ex- 
emplified  in  its  apjuication  to  watch*work.  The  main- 
spring of  a  watch  is  a  thin  and  narrow  plate  of  well-temperi  d 
steel,  which  is  coiled  in  a  spiral  form:  one  of  its  extremities 
is  attached  to  a  pivot  or  axle,  and  the  other  to  the  interior 
circumference  of  the  cylindrical  box  in  which  it  is  contained. 
In  being  wound,  the  spring  closes  round  the  axle,  an** 
afterwards,  in  Qie  effort  by  its  elasticity  to  recover  ita  former 
position,  it  turns  the  cylinder  in  a  contrary  direction  :  thu4 
the  chain  which  is  attached  to  the  exterior  circumfereiof 
of  the  cylinder  and  to  the  fusee  causes  the  latter  to  revolTc. 

A  slender  and  highly  elastic  spring  of  a  like  form  U  em- 
ployed to  produce  a  vibratory  motion  in  the  balance  ring:  of 
a  watch:  one  extremity  of  the  spring  is  attached  to  the  axW 
of  the  balance,  and  the  other  to  some  part  of  its  circum- 
ference. If  a  movement  of  small  extent  about  the  axle  be 
given  in  one  direction  to  the  balance,  the  spring  will  be  com- 
pressed near  the  axle,  and,  in  the  effort  to  recover  its  pre- 
vious  state,  the  balance-ring  will  be  moved  round  in  a  con- 
trary direction ;  but  the  force  of  elasticity  carries  any  point 
in  the  ring  beyond  the  place  which  it  occupies  when  tho 
ring  is  in  a  state  of  rest ;  and  when  that  force  is  destrojvd 
by  the  compression  again  produced  in  the  spring,  near  \he 
axle,  the  balance  is  made  to  return  in  the  direction  in  which 
it  was  at  first  moved.  Thus  an  alternate  motion  in  the 
balance-ring  is  continued ;  the  time  of  the  vibrations,  am! 
consequently  the  velocities  with  which  the  wheels  revoU^c. 
depending  upon  the  force  of  elasticity  in  tlie  spring.  Th« 
elastic  power  of  the  spring  varies  with  the  tension,  and  ts 
directly  proportional  to  the  angle  through  which  the  spring 
is  wound  about  the  axle ;  and  thus  the  vibrations  of  a  spring, 
like  those  of  a  pendulum  in  a  cydoidal  arc,  are  isodironou*. 
[Elasticity,  p.  327.]  The  length  of  the  spring  and  the 
diameter  of  the  balance  are  increased  by  hmt  and  dimi- 
nished bv  cold ;  consequently,  without  some  oompeosaltr.g 
power,  the  times  of  vibration  will  vary  acoordini^  to  the 
changes  of  temperature. 

'When  a  carriage  moving  along  a  level  road  pmsses  sud- 
denly over  an  obstacle,  so  that  a  point  in  the  circumfervnc« 
of  the  wheel  is  in  contact  with  the  obstacle,  the  centre  of  tie 
wheel  describes  a  circular  arc  about  the  point  of  contact  a^ 
a  centre ;  and  then,  if  the  carriage  is  perfectly  rigid,  a  por- 
tion of  its  velocity  will  be  lost  In  order  to  maintain  that 
velocity,  an  additional  force  of  draught  would  be  oeeessarr , 
and  an  expression  for  this  additionid  force  is  invesUgatcd  in 
Wbeweirs  '  Mechanios  *  (art.  86 1,  and  the  following).  Par^ 
of  this  additional  force  is  employed  in  oounteraoiiBg  the 
motion  of  aseent,  and  the  remainder,  which  is  generally 
much  the  greater  quantity,  in  diminishing  the  effect  of  tho 
sudden  change  which  takos  place  in  the  direction  of  tho 
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When  the  carriage  is  moved  very  slowly,  the  pata  traced 
by  the  axle,  or  by  any  point  uf  the  body,  supposing  the 
vehicle  to  have  but  two  wheels,  and  to  be  free  from  other 
disturbing  causes,  will  be  ne&rly  the  same  as  the  surface  of 
the  road  in  the  track  followed  by  the  wheel ;  every  undula- 
tion of  the  iurfaee  being  transmitted  to  the  body  uf  the  car^ 
riage.  In  a  four-wheded  carriage  the  movement  of  the 
body  will  be  influenced  by  the  discordant  motions  of  the 
fore  and  hind  wheels;  and  also,  supposing  its  construction 
to  be  perfectly  rigid,  it  will  be  continually  liable,  owing  to 
the  imperfections  of  the  road,  to  have  the  whole  of  its 
weight  thrown  upon  three  wheels,  whereby  the  frame- 
work will  be  exposed  to  injurious  strains.  With  either  kind 
of  carriage,  if  the  speed  be  increased,  the  impulses  received 
from  the  irregularities  of  the  road  will  follow  each  other  in 
luch  rapid  succession  as  to  set  the  carriage  in  violent  vibra- 
tory motion,  throwing  the  weight  alternately  from  side  to 
side,  and  causing  the  wheels  to  leap  from  one  prominence 
to  another ;  and  so  producing  a  series  of  concussions  tending 
to  the  rapid  destruction  of  the  vehicle,  and  extremely  U|i- 
pleasant  to  the  riders.  To  enable  it  to  sustain  such  strains, 
the  framework  of  carriages  which  are  unprovided  with 
springs  or  contrivances  for  eluding  concussion  must  be 
made  very  strong  and  heavy  ;  and  tho  destructive  and  pain- 
ful effect  of  increasing  the  velocity  of  inelastic  carriages 
would  alone  have  been  sufficient  to  limit  the  speed  of  vehi- 
cles intended  ft>r  the  convevance  of  passengers  before  the 
introduction  of  springs.  Alluding  to  the  earliest  English 
stage-coaches,  which  had  no  springs,  Edgeworth  observes, 
'  The  danger  of  sitting  on  the  roof  of  the  coach  was  then 
never  hsxarded  by  outside  passengers ;  they  were  stuffed  in 
straw  in  a  huge  clumsy  basket,  that  was  fastened  precisely 
over  the  hind  axletree  of  the  coach.'  *  When  springs  came 
into  fashion  fbr  gentlemen's  carriages,'  he  continues,  *  stage- 
coaches were  obliged  to  adopt  them ;  and  by  degrees  out- 
side passengers  ventured  to  sit  on  the  tops  of  coaches,  and 
coachmen  found,  to  their  surprise  and  profit,  that  their 
horses  could  draw  a  greater  number  of  passengers  than 
formerly.' 

One  of  the  simplest  means  of  alleviating  concussion  to 
the  riders  is  that  often  adopted  in  light  carts,  of  suspending 
the  seat  from  the  sides  of  the  body  by  leather  straps  or 
lashings.  Next  to  this  is  the  use  of  straps  to  suspena  tlie 
body  iuelf,  an  expedient  which  seems  to  have  been  occa- 
sionally resorted  to  from  a  ver)'  early  period.  The  first 
approach  to  a  slung  carriage  which  bad  been  met  with  by 
Mr.  Adams,  occurs  in  an  illustration  to  a  Saxon  MS.  in  the 
Cottonian  Library,  of  which  an  account  is  given  in  his  in- 
teresting work  on  '  Snslish  Pleasure-Carriages.'  It  is  found 
in  a  representation  oi  the  meeting  of  Jacob  and  Joseph ; 
the  latter  is  seated  in  a  kind  of  chariot,  consisting  of  a 
hammock  suspended  from  a  framework  of  wood,  mounted 
upon  four  wheels.  The  vehicle  in  which  Jacob  is  seated  is 
described  as  a  cart,  which,  from  its  primitive  simplicity, 
may  be  supposed  to  be  a  faithful  representation  of  those  in 
common  use  at  the  time  when  the  illumination  was  exe- 
cuted. It  is  supposed  from  this  illustration  that  carts 
were  then  used  by  the  common  people,  and  the  superior 
kind  of  vehicle  by  the  principals  only.  With  very  few  ex- 
ceptions, it  appears  that  slung  or  suspended  carriages  were 
not  used  until  the  seventeenth  century.  In  the  early  car- 
riages of  this  kind  the  straps  were  usually  attached  to  a 
framework  of  wood  at  each  end  of  the  vehicle,  rising  to  a 
considerable  height  above  the  axles.  *  The  antique  four- 
wheeled  can'iages  of  Europe  used  for  state  purposes  are 
mostly  constructed  on  this  plan,  and  their  great  weight  and 
slow  movement  prevent  any  violent  concussion.'  *  Many  of 
the  public  stage-coaches  of  France,'  proceeds  Mr.  Adams, 
'  are  suspended  on  the  same  principle,  aa  well  as  those  of 
the  United  States  and  Canada :  for  in  the  latter  countries, 
though  there  is  not  any  lack  of  enterprise  or  want  of 
energy  to  improve  the  piublic  vehicles,  it  is  found  by  expe- 
rience that  the  imperfect  condition  of  the  roads  precludes 
the  possibility  of  using  steel  springs  with  a  due  regard  to 
economy.'  A  serious  disadvantage  of  this  construction  is 
the  great  length  of  carriage  that  it  renders  necessary,  and 
the  cumbrous  character  of  the  wooden  framework  which 
•upporta  the  braces.  The  carriage  must  also  be  heavily 
loaded,  in  order  to  make  the  motion  tolerably  comfortable, 
especially  when  the  straps  or  braces  are  suspended  from 
points  not  much  higher  than  the  bottom  of  the  body.  In 
the  light  carri-eoche  of  Buenoa  Ayres,  which  is  supported 
on  two  nearly  straight  biaoe%  or  twisted  oords  of  untanned 


hide,  the  quick  vibration  when  on  a  rough  road  is  stai<  i 
to  be  almost  as  unpleasant  aa  actual  concusstcm.  A*  »% 
illustration  of  the  necessity  ofweight  to  render  a  susiirii'I"'. 
carriage  agreeable,  Adams  observes,  '  Those  who  ha%e  in 
veiled  in  the  heavy  and  heavy-loaded  French  diligeiues  n: 
a  slow  rate  will  not  have  found  their  motion  unplea&a.'jt . 
but  whoever  has  experienced  the  movement  of  the  ru'ie 
leather-covered  carts  formerly  used  for  the  convejaoce  <  i' 
the  French  mail  will  never  wish  to  repeat  the  expenmer.i ' 
To  remedy  the  defects  of  the  primitive  slung  carriage,  u  «  i» 
desirable  to  reuder  the  pillars  from  which  the  straps  v^t  r«* 
suspended  somewhat  dasUc  This  could  not  be  rea<i  . 
effiected  with  wood,  because  the  pillars  were  nece»>«t  « 
short,  and  therefore  stiff.  Hence  arose  the  use  of  eU--: 
Bleel  supports,  which  have  gradually  assumed  the  iuftu 
now  well  known  as  C-springs.  These  were  formerly  u-  ; 
for  almost  all  kinds  of  snrtng-carriages ;  but  the  great  i^,- 
provement  of  our  roads  has  made  way  for  the  introdmrii 
m  all  stage- coaches,  and  in  many  private  carriages,  of  i  i 
less  yielding,  but  lighter  and  more  compact,  atrai({ht  u:.  j 
elliptic  springs. 

Straight  springs  of  steel  probably  owe  their  ortgin  to  i:  * 
straight  wooden  springs  occasionally  used  in  light  wUu  .• « 
in  this  and  other  countries.  Used  either  singly  or  in  («>ti)- 
bination,  they  afford  suffloieut  elasticity  for  many  purp«->cN 
without  raii^ing  the  body  to  an  inconvenient  degree,  oi  tu- 
terfering  with  its  form;  since  they  may  be  placed  «^nt(M  t 
beneath  it,  and  require  but  little  room  for  their  play.  K..  - 
tical  springs  have,  in  some  degree,  the  same  advantai^it 
hut  they  require  rather  more  depth  than  straight  spnnc- 

Carriage- springs  are  usually  formed  of  several  ti  m 
plates  of  steel,  of  various  lengths,  so  laid  and  fastene<l  Uw^- 
ther  that  the  spring  shall  be  thick  in  the  centre,  or  ai  n. 
end  by  which  it  is  fixed,  and  thin,  or  consisting  of  on!y  ^ 
single  plate,  at  the  end  or  ends  where  the  greatest  y.A- 
is  required.  The  steel  used  is  of  coarse  quality,  and  l,s 
little  carbon  in  its  composition.  It  is  foshioned  by  rol  w  ; 
machinery  to  the  transverse  dimensions  required,  u^.•. 
vary  from  one  inch  and  a  half  to  three  inches  in.  width,  i . 
one-eighth  of  an  inch  to  three-eighths  of  an  inch  or  ball  i. 
inch  in  thickness.  The  plate  forming  the  back  of  the  ^pr  . 
is  usually  thicker  than  the  rest,  on  account  of  iu  hein>;  t.  ■ 
longest,  and  having  its  ends  formed  into  boU-eyeH,  iv  re 
ceive  the  bolts  by  which  the  body  is  connecte'l  with  \i 
With  this  exception,  it  is  not  usual  to  make  any  dific«rcn(r 
in  thickness  in  the  several  plates  of  a  spring.  notwith«»iot .. 
ing  their  different  lengths.  The  mode  of  construction  in  « 
be  understood  from  the  following  doMription,  extract*- . 
from  Adams,  of  the  process  of  making  a  straight  «l<i  • 
spring ;  that  is,  a  spring  which  is  fixed  in  the  centre,  o.  . 
acts  or  plays  towards  each  extremity.  The  spring  de«cT  ' .  . 
is  intended  to  rest  tipon  the  axle,  which  it  croaaes  at  r.^" 
angles : — 

*  The  back  plate  being  cut  to  the  proper  length,  the  ^^i  .- 
are  slightly  tapered  in  the  direction  of  their  thickj^aa. 
the  hammer,  and  curled  round  a  mandril  of  the  sixe  of  t.  • 
suspension-bolt     The   side  which  fiU  against    the  ol.i 
plates  is  then  technically  *  middled ;'  t.  e.  it  is  hollowf<l    . 
hammering,  so  that  the  centre  may  be  sunk  below  t. 
edges.     The  next  plate  is  then  cut  nearly  as  long  a«  !..- 
first,  and  the  ends  are  tapered  down;  after  which   it  p 
*  middled'  on  both  sides.     A  slit  is  then  cut  at  each  v\  i. 
about  an  inch  in  length  and  one- quarter  of  an  inch  ^idt-,  n 
which  a  rivet-head  is  to  slide  and  connect  it  with  the  t.  •' 
plate ;  so  that  whichever  way  the  force  or  weight  may  »  ' 
these  two  plates  sustain  each  other.     At  a  httle  di»tii    t 
from  this  rivet,  a  stud  is  formed  upon  the  under  sorfocv  .  . 
a  punch,  which  forces  out  a  protuberance,  sliding  ui  a  « 
in  the  next  plate ;  by  which  contrivance  all  the  plate*  \  > 
retained  parallel  while  they  work.    The  next  plate  i»  p . 
pared  in  precisely  the  same  manner,  with  the  exoention  u  >: 
it  is  from  three  to  four  inches  shorter  at  either  end ;  aiMi  >  - 
on  with  as  many  plates  as  the  spiing  may  happen  to  cuo.-. 
of.    The  last  one,  like  the  first,  is  only  '  middled '  on  •>:>- 
side.'    After  the  plates  are  thus  wrought  into  the  funu  t  • 
quirad,  they  are  hardened  by  heating  them  in  a  hollow  h%  . 
and  then  plunging  them  into  water.  They  are  subeequci.t  « 
tempered  by  drawing  them  again  through  the  fire,  ur 
they  become  so  hot  that  a  stick  rubbed  over  the  aurfucv  ^ . 
be  kindled  to  a  blaie.    Any  accidental  warning  acquurrd   . 
these  processes  is  removed  by  a  hamtaer,  the  plates  bo.   . 
slightly  warm  during  the  operatton.  to  avoid  Ihe  n»k   <. . 
breakage.    This  ia  called  suiting,  and  i%  at  baat»  ao  opera* 
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'  lo  the  f>nn  in  wbiok  this  kind  of  spring  was  fiftt  vsed,  tbe 
bow  was  placed  above  tbe  axle,  and  secured  by  its  oenfre  to 
tbe  body  of  the  carriage ;  while  the  axle  was  attached,  by 
suitable  fastenings,  to  the  eentre  of  the  chord ;  but  the 
action  being  found  defective  and  uncomfortable,  the  form 
representea  in  the  following  cut  was  adopted.  In  this  there 
are  two  bow-springs,  ab  and  ed,  connected  with  «ach  other 
and  with  the  same  axle.    These  are  jointed  together  at  be. 


and  attached  to  the  body,  of  which  the  lower  frammg  is 
shown  at  //,  by  moveable  joints  at  a  and  d,  which  allow 
the  springs  to  lengthen  and  shorten  in  playing.  The 
chord  of  each  bow  is  in  two  parts  of  unequal  length,  each 
of  which  is  connected  at  one  end  with  the  bow,  and  at  the 
other  with  the  axle  at  « ;  so  that  the  chord  of  the  bow,  ab, 
takes  the  direction  ae6,  and  that  of  tbe  bow,  ed,  tbe  direc- 
tion ced.  When  connected  with  the  fore  axle  of  an  ordinary 
carriage,  the  springs  are  frequently  attached  to  a  dumb-iron. 
Springs  of  this  sort  are  already  much  used,  both  on  common 
roads  and  on  railways ;  and,  on  the  latter  especially;  their 
ttse  is  extending.  Among  the  advantages  claimed  for  them 
are  their  lightness  and  extreme  elasticity,  arising  from  the 
superior  quality  of  the  steel,  and  the  absence  of  the  friction 
which  attends  the  action  of  the  common  laminated 
springs.  V 

As  some  degree  of  elasticity  is  essential  to  the  durability 
of  every  part  of  a  carriage  intended  for  rapid  motion,  it 
is  desirable  that  even  the  wheels  should  possess  it  in  a 
slight  degree.  How  this  is  provided  for  in  ordinary  wheels 
is  explained  under  Whbel;  and  the  numerous  plans 
which  have  been  tried  for  spring-wheels  require  no  notice 
in  this  place,  beyond  the  remark  that  their  contrivers  often 
appear  to  have  overlooked  the  circumstance  that,  if  the 
wheel  be  capable  of  becoming  in  any  sensible  degree  ellip- 
tical or  excentric,  by  the  weight  bearing  upon  its  axle,  the 
labour  of  draught  will  be  increased ;  the  effect  being  the 
same  as  that  of  constantly  ascending  a  hill. 

Tbe  great  advantage  of  springs  in  lessening  the  labour  of 
draught  has  been  ably  illustrated  by  Edgewortb,  who  thus 
explains  their  action  in  this  respect :  'Theory  shows,*  he 
observes, '  that  whilst  the  wbeeU  of  a  carriage  pass  over  an 
obstacle,  the  load  on  the  carriage  must  rise  along  with  the 
wheels,  unless  it  be  supported  by  springs ;  but  that  if  the 
load  be  hung  upon  springs,  whilst  tne  carriage-wheels  tend 
to  throw  the  load  upwards,  as  they  rise  suddenly  over  an 
obstacle,  the  spring  will  bend,  because  they  are  opposed 
not  only  by  the  weight,  but  by  the  vis  ineriitB  of  the  load 
acting  downwards ;  and  the  load  will  consequently  not  be 
thrown  up  suddenly  so  high  as  if  there  were  no  springs.* 
But  the  aavantage  does  not  rest  on  theory  alone.  Among 
the  interesting  experiments  on  carriages  of  which  tbe  re- 
sults are  recorded  in  £dgeworth*s  treatise,  are  some  which 
are  very  decisive  as  to  the  saving  of  labour  occasioned  by 
them.  In  one  experiment,  with  two-wheeled  carriages,  a 
gross  load  of  8cwt.  2qrs.  was  drawn  with  rather  greater 
ease,  with  springs,  than  a  gross  load  of  5  cwt  2  qrs.  7  lbs. 
unthoui  them.  In  another  trial,  with  four-wheeled  car- 
riages, tbe  gross  weights  drawn  with  and  without  springs 
were  respectively  about  ]7cwt.  and  15cwt. ;  but  in  this 
c&!m;,  it  is  stated,  the  carriages  were  not  loaded  sufficiently 
to  bend  the  springs  with  facility,  so  that  their  full  effect  was 
not  ascertained.  Some  of  these  experiments  were  directed 
to  tbe  effect  of  wooden  springs ;  and  the  results  were  suffi- 
cient to  show  how  much  might  be  gained  by  their  general 
adoption  in  such  carriages  as  aie  usually  constructed  with- 
•ut  any  springs  whatever.  In  one  of  the  cases  related,  a 
man  was  found  capable  of  drawing,  in  a  two*wbeeled  car- 
riage, with  wooden  springs  blocked  to  prevent  them  from 
acting,  a  load  of  2cwt. ;  but  when  the  springs  were  allowed 
to  play,  be  drew  a  load  of  3cwt.  2  qrs.  with  equal  ease. 
Edgewortb  states  that  he  had  employed  carts  with  wooden 
springs  for  nearly  four  years,  and  had  used  both  straight 
and  elliptic  wooden  springs  successfully.  He  recommends, 
as  cheap  and  durable,  a  piece  of  common  tough  ash,  five 
inches  and  a  half  deep  in  tha  middle,  two  inches  deep  at 


each  end,  and  three  inches  broad,  mounted  oo  fixed  sltackl'-t 
at  one  end,  and  with  linking  plates  at  the  other.  Tbe  iron- 
work of  the  shackles  will  last  for  many  years,  and  tUc 
wooden  springs  may  be  renewed  at  very  trifling  cost  Thre^ 
wooden  springs,  connected  in  a  similar  manner  lo  dannet- 
springs,  may  be  used  conveniently  for  common  carta. 

All  tbe  sprinfp  that  have  been  alluded  to  in  this  articU* 
are  beannff-iprtngi,  for  supporting  the  weight  of  the  bod> 
of  the  carriage,  and  of  the  loan  which  it  conveys.  la  ordinarr 
carriages  no  other  springs  are  used ;  but  in  iboae  employ  ird 
upon  railways,  springs  are  also  used  lo  impart  elasticity  m 
the  direction  of  the  line  of  draught,  so  as  to  render  the 
starting  and  stopping  of  the  carriages  gradual  and  ea%T. 
[Railway,  vol.  xix.,  p.  268.]  Somewhat  akin  to  ibese  arc 
tbe  spring  splintre-bsn  which  have  been  recomtaeaded  fur 
equalising  tae  pull  of  the  horses  in  ordinary  carriages,  ami 
preserving  the  riders  from  any  unpleasant  jerking  sen<ba- 
tion  occasioned  by  their  isolated  and  sometimes  irreguUr 
impulses. 

(Adams's  English  Pleasure^Carriages ;  Edgeworth's 
Essay  on  the  ConstrueHon  qf  Roods  and  Carriagts,) 

SPRING  WHEAT.    [Wheat.] 

SPRIN€USl.  Rain  and  snow  fall  in  quantitiea  ao  unequal 
in  different  districts,  and  on  soils  which  exercise  nnon  them 
such  various  influences,  that  the  nhenomeim  oi  spring*, 
which  are  primarily  dependent  on  tne  penetratioa  to  some 
depth  in  the  earth  of  water  which  was  absorbed  at  tbe  sur- 
face, are  extremely  complicated  and  curious.  It  is  v«-ry 
interesting  to  geologists  to  classify  and  determine  the  cau«r'« 
of  these  phenomena,  and  very  important  in  agriculture  and 
the  arts  to  acquire  a  power  of  directing  the  water  ciirreors 
in  and  below  the  soil  and  strata.  The  art  of  draining  con- 
sists essentially  in  giving  to  the  diffused  and  ii^unuu^ 
springiness  of  particular  soils  and  situations  a  concentrated 
perhaps  beneficial,  current ;  while  artesian  wella  reliew  ihf 
hydrostatic  pressure  prevalent  at  great  depths,  and  >i(r.'i 
copious  streams  in  dry  lands  and  deserts. 

As  a  general  rule,  springs  are  nermanent  in  proportion  \^> 
the  depth  to  which  the  water  which  supplies  tnem  has  «]c- 
scended  from  the  surface;  they  are  perennial  and  alunikt 
inappreciably  constant  in  temperature' and  volume,  whetln  r 
hot  or  cold,  copious  or  full,  in  situations  where,  from  tlu 
arrangement  of  the  mineral  masses  of  the  globe,  deep  «uh- 
terra nean  channels  exist  for  the  reception  of  rmin,  and  par- 
ticular impediments  direct  and  contract  the  passage»  t-f 
reflux  to  the  surface.  Such  cases  are  common  m  atratifi*-  • 
countries  where  jointed  limestones  or  sandstones  recei\c 
water  at  elevated  points  on  the  snrfiioe,  and  conduct  it  du«-o- 
wards  below  strata  of  clay,  which  are  only  per\'ious  at  & 
few  points,  and  there  permit  natural  discharge  at  lowrr 
levels  than  the  recipient  surfaces.  Frequently  these  argil 
laceous  strata  are  so  nearly  imtiervious,  that  artificial  per- 
forations relieve  the  pressure  of  the  subterranean  column« 
of  water  better  than  the  few  natural  points  of  ef&nx,  and 
thus  pits  and  levels  excavated  for  mines  may  drain  springs 
at  some  distance. 

On  tbe  contrary,  in  a  country  which  contains  narrow  an*l 
frequently  mixed  masses  of  clay  and  gravel,  or  clay  apJ 
sand,  which  cover  the  solid  rocks,  concentrated  aprings  snr 
almost  absent,  but  there  is  a  prevalent  humidity  and  d:t* 
fused  springiness  along  the  limit  of  the  gravelly  or  san<!% 
tracts.  After  a  continuance  of  dry  weather  such  springs  an*! 
wetness  dlssppear,  to  be  renewed  after  the  next  ull  %>*. 


ram. 


The  particular  points  at  the  surface  where  springs  or 
'  wells,'  as  they  are  often  called  in  the  districts  where  wmt- 
what  of  the  Saxon  elements  of  our  language  remain « 
(quelle,  in  German,  signifyinff  not  what  is  commonly  nndn  • 
stood  by  tbe  English  word '  well,*  and  the  French  *  pott,*  but « 
spring),  are  determined  in  general  by  one  of  thi«e  things:— 

1.  They  occur  at  the  point  of  lowest  level,  on  the  edse  »r 
the  impervious  clay  which  dams  up  tbe  water.  This  hap- 
pens in  the  cretaceous  and  oolitic  districts  of  England. 

2.  They  are  often  dependent  on  the  lines  of  great  joiot&. 
or  fissures  of  the  rocks,  produced  in  the  comae  of  tbe  con- 
solidation and  shrinking  of  the  mineral  maaaea.  Lar;:^ 
springs  are  thus  poured  out  of  the  moun Iain-limestone  t>r 
Bngland. 

3.  Tlie  waters  are  directed  to  the  surface  by  lines  uf 
fault,  which  are  often  quite  impervious  to  water,  and  tra- 
verse the  rocks  in  vertical  or  inclined  planes.  Tbe  hot 
springs  of  England  and  Wales  are  mostly  thus  riicimi- 
stanoed. 
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principal  towns,  and  actively  enj^aged  in  publishing  works 
on  phrenology,  and  in  defending  it  against  the  severe 
criticisms  to  which  it  had  been  subjected.  From  1817  to 
182r)  he  resided  and  lectured  at  Paris;  and  when  the 
French  government  prohibited  the  delivery  of  lectures 
except  with  special  permission,  he  returned  to  Britain.  At 
this  visit  he  found  his  doctrines  entertained  with  much  more 
favour  than  during  his  former  residence  here;  but  he  still 
occupied  himself  with  the  greatest  energy  m  their  promul- 
gation by  lecturing  in  nearly  all  the  large  towns  of  the 
whole  kingdom,  and  by  repeated  publications.  In  183'2  he 
embarked  on  a  similar  mission  for  America ;  and  in  a  few 
months  after  his  landing,  he  died  at  Boston. 

In  the  articles  Gall  and  Phrenology  we  have  given  a 
general  account  of  the  didereaces  between  the  systems  of 
Spurzheim  and  his  preceptor.  The  scientific  reputation 
of  the  former  must  rest  chiefly  on  his  having  proved 
the  fibrous  structure  of  the  brain,  and  many  other  very 
important  facts  in  its  anatomy,  which,  though  published 
in  his  name  jointly  with  that  of  Gall,  were  certainly  due  to 
the  researches  of  Spurzheim  alone.  These  indeed  have  as 
yet  no  certain  application  in  phrenology;  yet  Spurzheim 
must  be  regarded  as  having  exercised  an  important  infhience 
on  the  progress  of  that  science.  He  claims  the  merit  of 
having  discovered  eight  new  cerebral  organs,  of  analysing 
and  classifying  the  mental  powers,  of  pointing  out  the  moral 
and  religious  relations  of  phrenology,  and  the  relation  of 
natural  language  or  bodily  actions  to  it,  and  of  having 
made  many  improvements  in  the  mode  of  investigating 
the  facts  bearing  upon  it  Admitting  these  claims  however 
to  their  fullest  extent,  the  scientific  merit  of  Spurzheim 
(whether  phrenology  be  true  or  not)  must  stand  far  below 
that  of  Gall.  The  gieat  influence  which  he  has  had  in 
giving  the  predominant  character  to  the  phrenology  of  the 
present  day  must  be  ascribed  entirely  to  his  power  of  ren- 
derine  it  a  subject  of  popular  study.  For  this  purpose  he 
was  admirably  adapted.  He  was  an  eloquent  lecturer,  and 
a  most  agreeable  companion  ;  his  style  both  of  speaking  and 
of  writing  was  fluent,  bold,  positive,  and  unhesitating;  his 
illustrations  were  always  pointed  and  amusing;  his  argu- 
ments, though  often  quite  illogical,  were  very  easy  of  appre- 
hension ;  his  conclusions  general  and  indefinite;  and  he 
always  treated  his  subject  with  an  enthusiasm  which  none 
could  feel  but  one  convinced  of  the  truth  of  his  cause,  and 
which  was  enough  in  itself  to  carry  conviction  to  the  minds 
^all  who  were  not  well-disciplined  in  the  fallacies  of 
Stiice.  Thai  which  Gall  discovered  and  invented,  but 
could  scarcely  have  taught,  was  by  Spurzheim  made  to 
seem  intelligible  to  the  most  ordiniiry  understanding;  and 
to  him  therefore  must  be  attributed  the  reputation  of  hav- 
iw^  made  phrenology  one  of  the  most  popular  studies  of  the 
present  day. 

The  works  of  Spurzheim  are  very  numerous,  and  most  of' 
them  are  generally  known.     A  complete  account  of  them  is 
given,   with  his  Life,  in   the  *  Phrenological  Journal,*  vol. 
viii.     A  memoir  of  the  life  and   philosophy  of  Spurzheim 
was  published  at  Dublin,  in  1S33.  by  Mr.  Carmichael. 

SPY.  It  is  proper  to  premise  that  in  the  discussion  of 
this  and  many  other  questions  of  international  law  the  terms 
Right,  Law,  Lawful,  and  others  of  the  same  class,  must  be 
understood  in  a  different  sense  from  their  proper  technical 
meaning.  What  writers  on  internalional  law  speak  of  as  a 
right  is  very  often  merely  what  appears  fair,  reasonable,  or 
expedient  to  be  done,  or  to  be  permitted.  It  is  this  reason- 
ableness orexpediency  alone  which  is  the  foundation  of  tho»e 
various  usages  which  are  recognized  by  independent  civilized 
nations  in  their  intercour.-e  amona:  one  another,  and  consti- 
tute what  is  called  the  Law  of  Natiohs.  Thus  a  person  or  a 
power  is  said  to  have  a  ri;;iit  according  to  the  Law  of 
Nations,  which  means  that  the  usai^e  of  civilized  nations 
permits  the  act,  and  this  is  the  least  objectionable  sense 
in  winch  the  word  Right  is  used.  But  when  writers  use 
the  word  Right  merely  in  the  sense  of  what  is  expedient, 
without  reference  to  its  being  the  foundation  of  a  reco:(- 
nized  usage,  they  are  confounding  the  reason  or  foundation 
of  a  usage  with  the  usa^e  itself. 

No  doubt,  we  believe,  has  ever  been  intimated  by  any 
writer  of  authority  on  International  Law,  as  to  the 
ri;rht  of  nations  at  war  with  each  other  to  avail  themselves 
of  the  service  of  spies,  or  secret  emissaries,  in  carrying  on 
their  hostile  operations.  *  Exploratores,  quos  mitleie  jure 
geniiutQ  baud  ciubie  licet,  quales  misit  Moses,  qualis  fuit  ipse 
Josuo,'  are  the  expressions  of  Grotius,  in  the  only  passage 


in  which  he  touches  upon  the  subject,    {Bel.  et  Pa*-,. 
4,  }  18,  par.  3) :  '  Spies,whom  it  is,  without  doubt, pet  m*    •    . 
by  the  law  of  nations  to  employ;    Moses  made  u>c  uf  ••i. 
and  Joshua  himself  acted  in  that  capacity.'     And  nti'l  m 
expressly  is  the  general  right  of  emplojing  spie-j  c  •i.<»-, 
to  every  conductor  of  military  operations   by  Vattel:    '  l\ 
those  whom  he  employs  make  a  voluntary  lender  o(  ^\  .  ; 
services,  or  if  they  be  neither  subject  to,  nor  in  ttii\  '-  -* 
connected  with,  the  enemy,  he   may  unque»iionab'H    t.  •  ■• 
advantage  of  iht-ir  exertions  without  any  violatum  «•(.(•-  ' 
or  honour.*  {Le  Droit  des  Gens,  iii.  lu,  }  179.  in  the  • 
mon  English  translation  a^  edited  by  Chitty,  Svo.,  Li>n.,  !  •    •  • 

At  the  same  time  it  is  generally  held  that  the  i.^jht  -    », 
only  be  exercised  under  limitations  of  various  kind*. 

First,  as  to  the  right  of  the  general,  or  of  the  sovt-u-i^n  •' 
whom  he  acts,  to  compel  any  one  subject  to  his  suth-ji  a\  • 
serve  as  a  spy.    Grotius,  in  the  passage  to  which  we  haic  i»- 
ferred,  admits  that  spies  when  caught  are  wont  to  be  uv.r    i 
with  extreme  severity ;   and  he  adds,  that  this  is  somct.n. .  - 
done  justly  by  those  who  have  a  manifestly  just  cause  of  \*  jr  — 
by  others,  in  tlie  licence  which  the  law  of  war  toleialc*  i  1  o-rj  - 
tia  ilia  quam  dat  belli  jus) ;  a  useless  distinction.  up>u  v  .i.  .. 
no  practical  rule  can  be  founded.     In  fact,  as  Grotiu*  h.-..- 
self  notices,  the  custom  is,  when  a  spy  is  caught,  to  put  li    .> 
to   death.     Vattel  attempts  to  assign  the   reason   fur  lii  • 
severity:     'Spies,'    he    says,    •  are    generally    conihiiuiv 
to  capital  punishment,   and  with  gi^at  justice.    sn:cf  •    • 
have   scarcely  any  other   means   of  guarding  aga»  i»i  t 
mischief  they  may  do  us.'  This  is  making  short  work  ui  i:.. 
question  of  capital  punishments;  but  what  we  have  to  ai'c. 
to  here  is,  Vattel's  inference  from  the  fact  which  he   i.   * 
stated.     A  man  of  honour,  he  proceeds  to  observe,  *.•*-.. 
declines  serving  as  a  spy,  as  well  from  his  reluclanr^  i  • 
expose  himself  to  this  chance  of  an  ignominious  dva'L,    .< 
because,  moreover,  the  office  cannot  be  performed  WiU.      • 
some  degree  of  treachery:    *  the  sovereign  tiierefore  Ij.»» 
right  to  require  such  a  service  of  his  sulijecli,  unless  j.  . 
haps  in  some  singular  case,  and  that  of  the  highest  un^  'ii 
ance.'     Such  loose  exceptions  as  that  here  stated  &if>u     . 
in  the  writers  on  International  Law,  and  detract  vcr\  tu.^i   . 
from  the  practical  value,  as  well  from  the  scientific  cli-r  j 
ter  of  their  speculations.     In  ordinary  cases.  Valtel  Ui«r 
fore  decides,   the  general   must  be   left    to    procure    *;     • 
in  the  best  way  he  can,  by  tempting  mercenary  koui*   »  . 
rewards. 

Secondly,  the  employment  of  spies  is  conceived    to 
subject   to  certain    limitations    in   respect  to  the  lua.. 
of  it  and  the  object  attempted  to  be  gained  by  iL     '  '» 
may  lawfully  endeavour,'  says  Vattel,  *  to  weaken  the  t-iv   ■ 
by  all  possible  means,  provided  they  do  not  atfect  the  >* 
mon  safety  of  human  society,  as  do  poison  and  asha^suiat.. 
It  is  held  accordingly,  that  the  proper  busmen  of  a  ny\    •> 
merely  to  obtain  intelligence,  and  that  such  secret  vn  - 
saries  must  not  be  employed  to  lake  the  hves  of  nny  ui  i 
enemy,  although  that,  done  in  another  way,  is  c^jumh). 
the  main  immediate  object  of  the  war.     Yet  it  m.jjhi 
somewhat  difficult  to  establish  a  clear  distinction  b^.^v- 
what  would  be  called  an  act  of  assassination  by  a  >y\,  . 
many  of  those  surprises  of  an  enemy  which,  m  fur  i»     . 
being  condemned  or  deemed  dishonourable  to  the  at:     . 
have   usually   been   adinired — such,    for   e.xample,     a»    i 
famous  (though   possibly  fabulous)  exploit  ot  Muo»u»  v»., 
he  sought  the  lent  of  King  Porsenna.     It  will  not  dv  u   '.  -. 
u|)on  the  circumstance  thut  Mucius  exposed  his  life  .n  :      . 
attempt;  for  that  is  what  a  spy  always  does,  as  much  u* . 
soldier  who  seeks  reputation  '  even  in  the  cannon*  nw  .: 
Neither  can  we  well  say  that  the  ciicumsiimce  of  u.t  -»  » 
disguising  himself,  and  pretending  to  be  what  he  u  uoi.  c    . 
siilutes  the   ignominy  of  his  trade,  and  disiingMi-lk-^  li    . 
from  an  honourable  adventurer  pursuing  the  fasuc  o"    • 
Mucins,  besides  assuming,  as  he  must  have  done,  thi-   * 
being  an  Etrurian,  hid  his  sword,  we  are  told,  undei  h*-  r. 
and  It  may  be  argued  that  on  the  same  piinciple   lu*  tn  . 
have  taken  any  other  available  precaution  to   conc.-4l   .    . 
intrusion  or  his   purpose.     Something  like  this  latu-;  ■  , 
tmction  however  is  that  which  has  been  commonly  u;.. 
it  has  been  maintained  that  an  olticer  or  siildic r  cann-  i     . 
treated  as  a  spy  in  any  circunuitance*,  if  be  bad  his  uj.  1 
on  when  ajiprehended.     See  Martens,  Prcns  du  On*'  :  > 
Gens  Mndcrne  de  f  Europe  (liadujt  do  IWllemandt,   1',     . 
IbM,  l.v.  vni.,   ch.  iv.,  {'^74;    whcio  rcfereiuv-s   art*  u. 
to  Bruckner.  De  Exfilorationibu^  el  Ejtplorainni^u*,  J    .  , 
1 700;    to  }l\xm\ii\..  Gel.  Anzctgen,  17J1,  pp.  ajji  et   -v  ^   . 
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branchial  ftlaments  project  externally ;  each  filament  con-  j 
tains  a  single  minute  reflected  vessel,  in  which  the  blood  is 
thus  submitted  to  the  action  of  the  surrounding  medium. 
The  appendages  are  only  temporary,  and  the  blood  of  the 
flsh  is  afterwards  aerated  by  the  true  fi^ills.  This  very  inte- 
resting discovery,  which,  I  believe,  is  of  recent  date,  forcibly 
reminding  us  of  the  temporal  external  branchin  in  the 
young  Batrachian  reptiles  in  the  tadpole  state,  has  been 
observed  by  Mr.  Richard  Owen  in  the  Blue  Shark,  Carcha- 
rvu  gUuiCUi;  by  Mr.  John  Davy,  in  the  Torpedo ;  and  by 
Dr.  Allan  Thompson,  of  Edinburgh,  in  the  Thornback. 
Cuvier  had  previously  noticed  it,  and,  in  the  Rcgne  Am- 
malt  has  referred  to  a  figure,  published  by  Schneider,  of  a 
very  young  shark  in  this  condition,  for  which,  regarding  it 
as  the  normal  state  of  the  fish,  that  industrious  pupil  of 
Bloch  had  proposed  the  name  of  Squalm  dliarii.** 

The  teeth  oT  the  Sharks  are  arranged  in  several  series* 
one  within  the  other,  of  which  the  outermost  row  is  that  in 
use ;  the  other  rows  are  decumbent,  and  sen'e  to  replace 
the  foremost  when  injured.  Their  form  varies  much  in  the 
different  species ;  and  even  those  of  the  upper  and  lower 
jaw  are  otien  very  dissimilar.  Though  very  variable  how- 
ever, they  most  commonly  exhibit  modifications  of  a  trian- 
gular form,  are  sharply  pointed,  and  have  the  lateral  edges 
sharp  and  frequently  serrated.  It  is  upon  the  modifications 
observable  in  the  form  of  the  teeth,  the  form  of  the  snout, 
mouth  and  lips,  and  of  the  caudal  fin ;  the  existence  or 
absence  of  the  eyelid  {membrana  nictitang),  spiracles,  and  of 
the  small  depression  on  the  root  of  the  tail ;  the  situation  of 
the  branchial  openings,  and  of  the  dorsal  fins,  &c.,  that  the 
various  divisions  of  the  present  family  are  formed. 

The  SqucUidee  and  Raiida  have  long  occupied  the  atten- 
tion of  Prof.  Miillcr  and  Dr.  Henle,  who  have  conjointly  pub- 
lished an  excellent  work  on  these  groups,  '  Systematische 
Beschreibung  der  Plaeiostomen.'  The  characters  of  the  vari- 
ous genera  into  which  the  sharks  are  divided,  as  communi- 
icated  by  these  gentlemen  to  the '  Mag.  of  Nat.  Hist.'  (vol.ii., 
pp.  33  and  88),  are  here  given.  At  the  head  of  the  sharks  these 
authors  place  the  Scyllia,  a  group  in  which  the  species  have 
the  teeth  small  and  pointed,  and  with  one,  two,  or  more 
lateral  denticles;  an  anal  and  two  dorsal  fins;  the  first 
dorsal  placed  behind  or  opposite,  but  never  before  the  abdo- 
minal fins.  The  spirai^les  are  distinct  in  all,  and  tolerably 
large  in  most  of  them.  The  eyelid  (membrana  nictitam) 
is  wanting.  To  this  section  belong,  as  it  would  appear,  all 
the  oviparous  sharks. 

Scyllium,  Cuv. — This  genus  is  restricted  to  such  species 
as  have  the  anal  fin  placed  nearer  to  the  head  than  the  second 
dorsal  fin.  Eleven  species  are  known,  of  which  three  are 
found  on  the  British  coast ;  the  small  spotted  dog-fish  (Scyl' 
Hum  canirula),  the  large  spotted  dog-fish  (Scy/Zifim  catulu8\ 
and  the  black-mouihed  dog-fish  {Scyllium  meianostomum), 
of  Yarreirs  *  British  Fishes.* 

Pristiurus,  Bonap.,  differs  from  Scyllium  in  having  a  long 
snout,  and  also  in  possessing  a  series  of  larger  scales,  ar- 
ranged like  the  teetb  of  a  saw  on  the  upper  edge  of  the  tail. 
Contains  but  one  species. 

Chilo9qfliium,^ln  this  genus  the  anal  fin  is  placed 
farther  back  than  the  second  dorsal,  and  the  last  branchial 
opening  approximating  to  the  fourth.  The  under  lip  is 
broad  and  membranaceous,  and  separated  from  the  skin  of 
the  throat  by  a  kind  of  furrow.  The  upper  nasal  valve  bears 
a  cirrhus.     Four  species  are  known. 

Hemiscylliumt  Miiller  and  Henle.— Here  the  situation  of 
the  fins  is  the  same  as  in  Chiloscyllium;  the  nose  and 
mouth  as  in  Scyllium.    One  species. 

Croisnrhinus,  Miiller  and  Henle. — Remarkable  for'  a 
great  number  of  small  membranaceous  lobules  situated  be- 
tween the  nostrils  and  the  first  branchial  opening.  The 
mouth  is  nearly  at  the  extremity  of  the  muzzle.  The  two 
dorsal  fins  are  placed  towards  the  posterior  end  of  the 
animal,  the  first  of  them  being  situated  above,  and  a  little 
behind  the  abdominal  fins.  This  genus  is  founded  on  the 
Squalas  lobatwt  of  Bloch  Schn.,  the  only  known  species. 

Ginglymostoma,  Miiller  and  Henle. — Has  small  spiracles ; 
the  two  last  branchial  openings  approximating  to  each 
other ;  the  first  dorsal  fin  above  the  abdominal  fins ;  and 
the  second  dorsal  opposite  the  anal.  In  adult  specimens 
the  inferior  part  of  the  fold  bordering  the  comers  of  the 
mouth,  is  distinctly  separated  from  the  skin  of  the  lower 
law  by  a  vertical  furrow.  The  number  of  lateral  denticles 
to  the  teeth  is  four  on  each  side.    One  species. 

•  Yarfvirt  •  Brilub  FUhei,'  Um  p.  369. 
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S/tfjfOf  toma»  MQUer  and  Henle. — In  this  genus  tbe  tr%i 

dorsal  fin  begins  a  little  before  the  abdominal  ones.  T:<« 
branchial  openings  are  as  in  Chiloscylliwn.  •  A  large  a.  J 
thick  wreath  or  rim  conceals  the  upper  jaw,  and  tbe  openn.  j 
of  the  mouth,  which  is  placed  transverselv :  the  nasal  %aKi  • 
are  reduced  to  lateral  edges  of  this  wreath.  Tbe  teeth  •/•' 
in  the  form  of  trifid  leaves.  Type  and  only  species  of  ii**? 
genus,  Squalui  fasciaha*  Bloch  Schn. 

The  second  division  of  sharks  contains  spectss  ha\in^'. 
like  the  Scylliot  an  anal  and  two  dorsal  fins,  and  f.  %  - 
branchial  openings ;  but  the  first  dorsal  fin  is  always  pUce. 
between  the  pectoral  and  abdominal  fins. 

A  large  group  is  distinguishe<l  by  tbe  possession  c.f  :; 
membrana  niclilantp  by  the  situation  of  the  second  tlji  • 
fin,  which  is  opposite  the  anal  one,  and  by  the  situatu^n  <•. 
the  branchial  openings,  the  last  or  two  last  of  which  ..r. 
always  placed  aoove  the  base  of  the  pectoral  fins.     Ti 
are  divided  as  follows  :— 

A.  Without  tpiradei. 
a.  Teeth  jtat,  sharps  the  edges  eerrated  or  smooth. 

1.  Careharias,  Cuv. — Teeth  fiat,  sharp,  and  serrsl^d 
each  side,  either  in  the  upper  jaw  only,  or  in  both  Jjvw. 
Spiracles  are  never  met  with  in  the  adult  specimens,  Uk>^.<l 
the  rudimenta  of  these  organs  may  be  observed  in  tbe  fuMu% 
of  a  few  species.    Twenty  species  of  this  genus  ate  kuuMi. 
Three  are  recorded  as  occurring  on  the  British  coast. 

2.  Scoliodon,  MuWw  and  Henle,  differs  only  in  ha\i!.j 
the  teeth  of  both  jaws  alike:  the  points  of  these  teeth  £:»- 
directed  towards  the  corners  of  the  mouth ;  thotr  ci\cc  ;« 
smooth,  and  they  have  a  truncated  protuberance,  which  i- 
either  smooth  or  indented  on  the  exterior  side  of  the  U» 
Five  species. 

3.  Zygeena,  Cuv. — Tlie  species  of  this  genus  are  m- 
markable  for  having  the  sides  of  the  head  greatly  produt  •  : 
in  a  horizontal  direction,  from  which  circumstance  t:. 
have  received  the  names  of  hammer-headed  sharks.    1 
teeth  are  as  in  Scoliodon,  but  in  adult  specimens  the)  e 
distinctly  serrated.     Three  species  are  known:    one  i..> 
been  found  on  the  British  coast. 

These  three  genera  have  the  valve  of  the  intestine  Ui  .* 
tudinal  and  rolled ;  an  incision  near  the  extremity  of  ;.  i 
elongated  upper  lobe  of  the  caudal  fin,  and  a  small  diu.;  - 
at  the  root  of  the  fin. 

b.  Teeth  pointed,  and  with  lateral  denticles,  09  in  Sryl/}.*. 

1.  Triaenodon,  Miiller  and  Henle.— Teeth  with  a  Ue... 
cle  on  each  side,  which  on  the  exterior  side  of  most  of  ti- 
of  the  lower  jaw  is  double.     Caudal  fin,  as  in  Carehur.- 
with  a  dimple  at  the  root.    One  species. 

2.  Leptoeharias,  Andr.  Smith.— Teeth  numerous,  one  • ' 
two  lateral  denticulations  on  each  side.    The  dimple  wr.  - 
the  caudal  fin  wanting,  and  the  inferior  lobe  of   the  :. 
scarcely  indicated.     The  nasal  valve  elongated  into  a  en- 
rhus.    One  species. 

B.  Possessing  spiracles. 
a.  Teeth,  flat,  sharp,  serrated  or  not  serrated. 

1.  Galeocerdo,  Miiller  and  Henle.— Teeth  stroni^ly  ir- 
rated  on  the  exterior  edge,  finely  on  the  interior.    Spiu. 
small.    A  dimple  un  the  root  of  the  tail :  the  upper  \Av   . 
the  caudal  fin  elongated,  with  two  incisions,     valve  ot  ;!. 
intestines  short,  as  in  Carcharias.    Two  Species. 

2.  Loxndon^  Muller  and  Henle.— Teeth  without  serratL- 
as  in  Scoliodon.     Spiracles  very  small.    Valve   of   ii.'  <• 
tine,  dimple  of  the  tail,  and  caudal  fin,  as  in  the  prece:*.  / 
genus ;  but  the  upper  lobe  of  that  fin  with  only  one  lUi 
sion.     One  species. 

3.  Galeus,  Cuv.— Teeth  in  both  jaws  serrated  on  th«*  ." 
terior  edge,  inclined  outwardly.    Tail  as  in  Carchahat,  l-  • 
wanting  the  dimple.    Valve  of  intestine  spiral.   One»f-^..  • 
known,  and  this  frequents  the  British  seas. 

b.  Teeth  painted  as  in  Scyllium^ 

Triakis,  Miiller  and  Henle. — Teeth  as  in  TYiatn.Kl  \ 
Dimple  of  the  tail  wanting  :  the  inferior  lobe  of  tbe  m^. . 
fin  not  distinct.    One  species. 

c.  Teeth  pavement-like,  or  presenting  a  getierat  conttni.: 

of  surface,  as  in  the  Skates. 

Mustelas,  Cuv. — Spiracles  large.    Inferior  lobe  of  the  c.  i 
dal  fin  very  short  Jf^m^rana  mc/i7cm«  rud imentaL  Vslv<    • 
intestine  spiral.  One  species  known,  and  recorded  as  Brr  .>. 

The  remaining  genera  have  no  trace  of  the  Memlr^' 
nictitans. 

Section*  2.  Lamnoidea. — ^Branchial  openings  larj;e.  -  ' 
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df^ures  be  described  on  the  sideft  of  a  right-angled  triangle, 
the  sum  of  those  on  the  sides  is  equal  to  that  on  the  hypo- 
then  use.  This  proposition  is  learned  with  reference  to 
squares  [Hyjothenuse]  long  before  it  can  be  proved  with 
reference  to  similar  figures  in  general :  the  consequenoe  \% 
that  the  general  proposition  is  almost  overlooked  by  the  pre- 
vious occurrence  of  the  particular  case.  We  have  noted  in 
the  article  just  cited  the  Hindu  proof  of  this  celebrated 
case ;  the  simplest  properties  of  the  square  may  be  made  to 
give  a  more  easy  proof,  founded  on  the  same  principle ;  it 
being  remembered  that  the  first  four  propositions  of  the 
soeoud  book  of  Buclid  do  not  require  the  last  two  of  the  first 
book.  The  proof  is  as  folk)ws : — Let  AB,  BC  be  the  sides  of 
a  right-angled  triangle,  and  on  their  sum  describe  a  square ; 
make  CE.  FH,  KL,  each  equa)  to  AB.  It  is  eatiily  proved 
that  LBEH  is  the  square  on  the  diagonal  of  the  triangle; 
and  it  is  made  by  subtracting  four  times  the  triangle  from 
the  whole  square  AF.    But  if  four  times  the  triangle  be 
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•ubtrac^ed  by  taking  away  the  rectangles  AM  and  GD,  we 
have  (Euc,  ii.  4)  the  sum  of  the  squares  on  the  sides,  which 
is  therefore  the  same  as  the  square  on  the  diagonal. 

SQUARE  ROOT,  the  name  given  to  a  number  with 
reference  to  its  square.  Thus,  49  being  the  square  of  7, 
7  is  the  square  root  of  49.  When  an  integer  has  no  integer 
square  root,  it  has  no  square  root  at  all  in  finite  terms : 
thus  2  has  no  square  root.  But  since  1*4142136  multiplied 
by  itself  gives  very  nearly  2,  or  has  a  square  very  near  to  2, 
it  is  customary  to  say  that  1*4142136  is  very  nearly  the 
square  root  of  2  :  more  properly,  the  square  root  of  some- 
thing very  near  2. 

The  extraction  of  the  square  root  came  into  Europe  with 
the  Indian  arithmetic,  the  method  followed  by  Theon  and 
other  Greeks  (which  was  substantially  the  same)  having 
been  forgotten.  The  earliest  extensive  treatise  on  the 
subject  is  that  of  P.  A.  Cataldi  (Bologna,  1613),  though  the 
books  of  algebra  and  arithmetic  had  then  been  long  in  the 
habit  of  giving  the  rule.  The  process  presently  given  for 
finding  the  square  root  of  a  number  in  a  continued  fraction 
was  first  given  (in  a  less  easy  rule)  by  the  same  (Jataldi,  who 
was  thus  the  first  who  used  continued  fractions.  This  ftict 
lias  been  pointed  out  by  M.  Libri,  since  the  article  Brounker 
in  this  work  was  written. 

Tlie  rule  for  the  extraction  of  the  square  root  is  a  tenta- 
tive inverse  process  very  much  resembling  division  ;  and  is 
contained  under  the  general  rule  given  in  Involution  and 
Evolution.  The  peculiar  simplicity  of  this  case  however 
allows  of  a  condensation  of  form,  and  makes  the  demonstra- 
tion easy.  The  genera]  rule  just  alluded  to  might  be  de- 
monstrated on  the  same  principle. 

In  order  to  turn  the  square  of  a  into  the  square  of  a  ^f  6, 
we  must  add  to  the  former  2  a  ^  +  ^,  or  (2  a  -f  6)  6.  This 
fbllows  fh)m 

(o  -h  A)"  =  o*  +  2  a6  +  ft« 

An  example  will  now  show  how  the  square  root  is  ex- 
tracted;  first  roughly,  afterwards  more  skilfully  in   the 
choice  of  trials.     Let  the  number  be  104713.    The  square 
f  100  being  10000,  which  is  much  too  small,  we  go  on 

Iding  100  to  the  square  root,  until  no  more  hundreds  can 

» add«d ;  all  the  while  forming  the  squaros  ^  the  rule,  j 


each  square  from  the  preceding.  We  then  begin  to  &•!  ^ 
tens,  forming  the  squares  also,  until  the  addition  of  <.-•.' 
more  ten  would  bring  the  square  past  104713;  we  il-.>  . 
add  unite,  until  either  the  square  is  exactly  104713,  or  tt,>j 
nearest  to  it.  Or,  instead  or  continual  additions*  we  \v^};,\a 
subtract  every  number,  aa  we  get  it,  from  104713  up  til  i.  • 
more  subtractions  can  be  made.  Both  modes  areekhil^ii'  1 
in  the  following : — 

100«=   10000  104713 

100(2X100  +  100)=   30000  lUOOO 


200*=  40000 
100(2X200-4-100)=   60000 


94713  a 
30000 


300*=  90000 
10  (2X300+10)=     6100 


{14713  h 
5OO0O 


310*=   96100 
10(2X310+10)=     6300 


14713  c 
610U 


320*=  102400 
1(2X320+1)=       641 


8613  d 
6300 


32l«=l03041 
1(2X321  +  1)=       643 


322*=  103684 
1(2X322+1)=        645 


323*=  104329 
1(2X323  +  1)=       647 


1029^ 
64S 


\   N 


324*=  104976  384  A 

In  the  first  column  we  feel  our  way,  lo  to  speak, 
hundreds,  by  tens,  and  by  units,  up  to  the  result  that  .i. 
is  too  small,  and  324*  too  great ;  so  that  we  see  that  I  o-iT 
has  no  square  root.  In  the  second  column  we  go  d  « 
from  104723,  and  subtracting  the  squares  already  forme*: 
the  first  column,  we  come  to  the  result  that  104713  u  .' 
more  than  323^  but  less  than  324*.  The  results  o(  u  <. 
second  column  are— 

94713  =  104713-100*  2313as  104713-320' 

64713  =  104713-200*  1672=  104713  — 3'J  I* 

14713=  104713-300*  1029=  l04713-32'2' 

8613^104713-310*  364  =  104713—323" 

The  best  method  of  making  the  trials  dependa  upon  tl. 

following  circumstances: 

1.  A  square  number  followed  by  an  even  number  it 
ciphers,  such  as  16000000,  is  also  a  square  number. 

2.  If  h  (2  a-\-b)  is  to  be  found  as  near  aa  posaible  to  H. 
and  if  2a  be  considerable  compared  with  ft,  the  value  of  /'  .• 
near  to  that  given  by  6X2asR,  or  6=R4-^- 

Taking  tho  number  104713,  and  parting  it  into  pGnod-'  • ' 
two  numbers  each,  we  have  10,  47,  13,  and  9,00,U0  ia  u* 
highest  square  belongin9  to  a  simple  unit  followed  b>  i.- 
phers,  which  can  be  contained  in  it.  Choose  300  for  tbe  fi:»: 
part  of  the  root,  and  we  have  14713  for  the  rammindcr.    1 
o  be  the  number  of  tens  in  the  root,  we  have  to  make  l  * 
(8X300+.106)  as  near  as  we  can  to  14173.  or,  lO^notbt"  l' 
much  compared  with  600,  we  must  try  106X600=1471.^ 
or  6=14713-7-6000,  whence  2  is  the  higfaemi  (perhaps  v 
high,  but  that  will  be  seen  by  the  remainder).    If  6=::, 
106  (600  +  106)  is  12400,  which,  subtracted   from    147.  :. 
gives  2313.    The  part  of  the  root  now  obtained  ia  32o.  a    . 
if  c  be  the  number  of  units,  c  (2X320+-C)  muat  be  n^  i . 
equal,  or  as  near  at  can  be,  to  2313.     Now  c  is  very  su'  • 
compared  with  640,  and  cX640s2S13  shows  that  c=.'  w 
most,  giving  3X643,  or  1929,  to  be  aubtractod  from  'iMl, 
which  leaves  384.    The  process  may  be  written  thus : — 


104718  (300 +20+ a 
90000 


coq 

20 

64Q 
3 


) 


4713 
2400 


2313 
1929 

384 


which,  omitting  superttuous  olphers,  isth«onecommon!v^ 
used.  We  do  not  intend  to  dwell  on  the  common  proce«», 
which  is  in  all  the  books,  but  eonftne  ouraelvea  lo  the  t.i.- 
planation.  which  ia  frequently  omitted. 
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the  excesg  of  wbich  above  (he  truth  is  less  than  the  1 1830th 
part  of  the  side.  Thus  to  find  the  diagonal  of  a  square  of 
769*23  feet  we  have 

76923 
769-23 

•70)76153-77 
1087-911 

which  is  too  great  by  only  about  6-hundredth8  of  a  foot. 

The  rule  for  extracting  the  square  root  of  an  algebraical 
quantity  is  very  little  needed,  but  is  a  remarkably  good 
exercise  in  the  operations  of  algebra.  Arranging  the  square 
in  powers  of  some  one  letter,  the  rale  is  identical  with  that 
for  the  square  root  of  numbers  in  every  point  but  this,  that 
the  new  term  is  always  found  by  dividing  the  flni  term  of 
the  remainder  by  the  firui  term  of  the  divisor.  A  couple  of 
examples  will  suffice.  Let  it  be  required  to  find  the  square 
root  of  1  '^2x-\'Zx*'\-4x^+ 

l+2a?+3it»+4a;*+ 

1  (l+ar-fa^+«'+... 


2+jf)2x+3a?»-f ... 


2x-f-  X 


,.« 


2+2a?+x')2j:»+4x»-h6ar*-f .... 
2ar«+2a?>+ar* 


2+2a7+2ir*+a?»)2a^+4a;*-f6ir*+7ir« 

2rr»+2ir*-i-2rr«-f-  x* 


2x*-\-4x^+Gx*  &C. 
Again,  to  find  the  square  root  of  \+xi 


X    x^     3^     i£l 


"J"  •  • 


1 


2+ 


0 


2  +  .T 


V           X 

4 

X^\        X> 

4 
'-  4    +.6 

X^      X* 

8^64 
Vt"      X* 
J'S   "64 

x^      X*       aj»       a« 
8  "^  16""  64  ^256 

5x*       X^          X* 
64  "^  64  ~  256 

SQTJATA'ROLA.    [Plovers,  vol.  xviii.,  p.  282.] 

SQUILL.    [SciLLA.] 

SQUILLA.  the  name  of  a  gfenus  of  plants  belonging  to 
the  natural  order  Liliacese.  It  is  characterized  by  possessing 
3  coloured  spreading  sepals ;  3  petals  very  like  them,  hut 
a  little  broader;  6  stamens  shorter  than  the  petals,  with 
smooth  filaments  and  dilatml  at  the  base ;  a  3-parted 
ovary,  which  is  surmounted  with  three  nectariferous  glands 
at  the  apex ;  a  smooth  simple  style,  with  an  obscurely- lobed 
stigma ;  a  3-cornered  S-celled  capsule,  with  numerous  seeds. 
This  genus  was  constituted  by  Steinheil,  and  separated  fVom 
the  old  genus  Scilla,  from  which  it  differs  in  the  possession 
of  the  nectariferous  glands  on  the  ovary,  and  other  minor 
points. 

S.  maritimuu,  the  maritime  squill,  has  large  roundish  ovate 
bulbs,  half  above  ground,  with  integuments  pale  green 
or  red;  leaves  appearing  long  ader  the  flowers,  broad, 
lanceolate,  channelled,  spreading,  and  recurved  ;  scape  two 
feet  high,  terminated  by  a  dense  long  ovate  raceme,  bear- 
ing (lowers  of  a  pale  yellowish-green  colour,  with  a  green 
stain  along  the  middle  of  each  segment.  It  is  a  native  of 
the  coasts  of  the  Mediterranean,  and  is  the  Skilla  (ZccXXa) 
of  Dioscorides. 

S.  Pancration  is  a  smaller  plant  than  the  last.  The  bulb 
is  about  half  the  size,  of  a  pale- green  or  red  colour ;  the  leaves 
are  shorter,  more  acute,  and  narrower ;  the  stem  is  more 
glaucous;  the  flowers  smaller,  and  flower-stalks  shorter, 
and  the  petals  and  sepals  are  spread  fully  out.  According  to 
Steinheil,  this  is  the  rancration  (ITayrpariov)  of  Dioscorides. 
which  acted  much  more  mildly  as  a  medicinal  agent  than 
the  former  species.  By  most  writers  this  plant  has  been  con- 
founded with  the  former.  See  Steinheil,  in  '  Annates  des 
Sciences  Naturelles,'  tom.  vi.,  second  series.  Landley,  in 
Ihe  *  Flora  Medica,'  placet  Roxburgh's  Indian  Squill  {Scilla 


Indiea)  in  the  genus  Squil.a.  This  plant  pos^e-^**  r  • 
same  sensible  properties  as  the  former  species,  and  protm'  « 
might  also  be  used  in  medicine  with  the  same  surcv-*>- 

[SCILLA.I 

SQUILLA.    [Stomapods.] 

SQUILLA'CE.    [Calabria.] 

SQUILLERBCHTHUS.    [Stoiiaiods.] 

SQUINTING  (StrabUmus),  It  is  a  condition  ev^r/  -' 
to  correct  vision  that  the  axes  of  both  eyes  eoirespoii'l  • 
direction,  and  be  turned  simultaneously  towards  the  ol'-  m 
we  regard.  Now  to  ensure  the  fulfilment  of  this  condj  '  n. 
the  orbital  muscles  (motores  oculorum)  are  to  supp'-.  I 
with  nervous  influence,  that  we  cannot  will  Iha  movcm  *  \ 
of  one  eye  without  the  other  being  called  into  InvoluritK^ 
and  harmonious  action.  There  are  some  tndtriduaU  h  .'i- 
ever  whose  optic  axes  are  not  parallel,  and  whose  eye^  1 . 
not  move  in  harmony  with  each  other;  such  persons  are  »- 
to  squint,  or  to  be  effected  with  strabismus.  Squint incr  m-.* 
take  place  either  upwards,  downwards,  in wardt,  orontwa  >.  . 
or  in  the  intermeaiate  directions;  it  may  also  bo  cotJW..  ' 
to  one  eye;  or  may  affect  both.  As  the  inward  and  ouiv  j  •. 
varieties  of  squint  are  by  far  the  most  common,  w^  **'  <  . 
devote  the  following  remarks  to  them  alone. 

Inward  Squint,  or  Strabismus  eonvergens,  is  met  wtih 
three  distinct  forms:   1,  single  convergent  strabismus-  .. 
double  convergent  strabismus;  and  3,  alternating  stro' « 
mus.    In  the  first  form  of  the  affection  one  eye  is  h^'  '- 
ually  turned  more  or  less  inwards  towards  the  inner  at .  • 
of  the  orbit,  whilst  the  other  maintains  its  natural  po&u.  • 
and  is  capable  of  being  directed  to  any  object  that  the  it.  - 
vidual  wishes. 

On  closing  the  sound  eye,  the  inrerted  one  then  becor:  ^ 
strait,  and  can  be  turnea  in  every  direction  nearly  ti>  u 
same  extent  as  the  other;  but  as  soon  as  it  is  again  opero  i 
the  one  affected  with  strabismus  revolves  inwaiids,and  tl  • 
remains ;  or  if  it  do  move  along  with  the  good  eye.  >  ' 
never  so  as  to  permit  the  two  axes  to  be  pointed  at  t. 
same  object.     Double  convergent  strabismus  differs  f. 
the  preceding  in  its  affecting  both  eyes;  the  axis  of  ra> 
eye  is  inclined  unnaturally  inwards,  as  if  the  person  v( . 
regarding  some  object  placed  close  to  his  face.      On  dtr* ' 
ing  his  attention  to  distant  objects,  the  eyes  do  not  U^o  ^ 
parallel,  but  the  one  least  affected  (for  one  is  alwavs  tv .  . 
so  than  the  other)  becomes  strait,  whilst  its  fellow  pre»ert.  * 
its  former  position,  or  is  turned  more  strongly   tnwa-  « 
With  regard  to  the  relative  frequency  of  strabismus  in  c 
or  in  both  eyes,  it  is  said  to  affect  most  frequently  one  c* ' 
only,  and  this  the  left    Thus  in  an  analysis  of  200  ca^r^    . 
Mr.  Radclyffe  Hall,  110  were  of  the  left  eye,  71  U  : 
right,  and  only  19  of  both  eyes ;  and  in  125  cases  reco-^ 
by  Mr.  Listen,  67  were  of  the  left  eye,  54  of  the  right,  ar 
of  both  eyes. 

Mr.  Elliot  of  Carlisle  however  questions  the  propria: >  . 
separating  the  above-described    cases  of  strabismus  it.: 
single  and  double,  and  we  think  with  justice.     He  r 
attention  to  a  fact,  previously  pointed  out  by  Fischer  of  1. 
goldstadt  in  1781,  and  again  by  Purkinje  in  1825,  xir.  tr.v 
the  eye  which  is  habitually  strait  when  open  squints  wi 
its  lids  are  closed ;  while,  as  we  have  before  teen,  the  equ:- 
ing  eye  becomes  straight,  so  that,  in  point  of  fact,  it  is  mm 
a  change  of  the  squint  from  one  eye  to  the  other.     H'r 
then  there  is  evidently  an  association  in  the  movemenu  > 
the  two  eves,  the  position  of  the  one  being  always  d^'pt* 
dent  on  that  of  the  other,  so  that  it  cannot  strictly  be  ^ 
the  individual  squints  with  one  eye  only.    For  these  rea«    • 
Mr.  Elliot  purposes  to  confine  the  term  single  squint  ' 
those  cases  in  which  there  is  no  aasooiation  whatever  in  * '. 
motions  of  the  two  eyes ;  but  the  inverted  eye  rema  -  • 
fixed  in  the  inner  angle  of  the  orbit,  whether  the  sou   1 
one  be  open  or  closed. 

Alternating  Strabismus  differs  from  the  ordinary  form  * 
squint,  in  its  affecting  both  eyes  equalkf,  though  ne^*er  b^ 
at  a  time.     An  individual  thus  affected  appears  tonseeill.  * 
eye  indifferently ;  and  the  change  of  inversion  from  c . 
eye  to  the  other  is  a  voluntary  act,  independent  of  the  o^k: 
ing  or  closing  of  the  eyelids. 

Outward  Squint^  or  Strabismus  divergens.^'S^tctlf  t 
that  has  been  said  in  reference  to  convergent  atrabism  • 
may  be  applied,  mutatis  mutandis,  to  divergent  squint     I 
this  form  of  the  affection,  one  eye  is  more  or  less  everti  . 
whilst  the  other  is  directed  straight  forwards ;  the  patient  •> 
likewise  incapable  of  directing  both  eyes  inwattls  simni  > 
neously.    These  cases  we  believe  to  be  most  Inquentlv   i 
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and  New  World. 
Australia. 

Tlie  SciuridiB  have  been  divided   inio  two  principal 
groupl: — 

A.  Squirrels  with  free  Hmbi. 

Genera. — Tamia*.  Sciurtu,  Macmnii,  mid  AniimyT, 

B.  Squirrel*  wiih  iheir  limbs  iniemed  in  Ihe  »kin  of 
the  sides. 

Gtnera. — Pttroitn/s,  Seiumpte 
The  following  dentition  is  given  bf  H.  F,  Cuvier  fcr 
7\uniat,  Seiurui,  Macroxut,  and  Sciuropterxu . 
S  i-i 

Ineisora  t  ;  molars  - — ■  :±  22. 


inu.  KaeiDiiu.  ul  SclnnpUnu 


Tlia  Mme  author  has  published  the  fbilowing  modification 
aa  characteristio  of  Pteromtft,  the  Dumbaia  of  the  teeth 
being  the  mdw  with  thoia  of  the  gmtOk  obove  manttoned. 


Gensrai.  Charactbbb. 

Tamiat.  (Ground  Squirrel*.)  Skull  prssenting  a  uniform 
curved  line  on  its  tipper  part  when  viewed  in  profile,  and 
offering,  when  Keen  below,  a  verr  slender  oondilion  of  all 
the  anterior  parts.  Cerebral  cavity  but  little  extended,  and 
advancing  only  to  one  half  of  the  skull. 

Oeograpkieal  Dittrilnition. — Europe,  Asia,  North  Ame- 

Sciurut.  (True  Squirrels.)  A  alight  depression  of  the 
frontal  bones,  and  a  very  slight  posterior  projection  of  the 
same;  profile  of  the  fioe  very  nearly  straight i  cranial 
°?^>'r  u  long  ■■  two-ibiida  of  tha  face.  No  oheek-poucbes. 


Indiai 

and  West  Indian  Islands. 

Macroxnt. — Frontal  bones  very  much  depressed:  i:i- 
bones  but  little  elongated ;  a  deep  depression  between  '  *  ' 
cranium  and  the  face.    Tail  round.    No  cbaek-pouclx.' 

Geographical  Dittribvtion. — Sumatra,  India,  Athra.  j :  : 
Boulh  America. 

Anitonsx. — Teeth  tike  those  of  the  squirrel*.  No  clu  ,.- 
pouches.  All  the  feet  with  five  toei ;  the  two  iniemal  t.  ■  ■ 
at  the  anterior  feet  very  short.  Claws  very  long.  1 
disliehou).  A  genus,  considered  as  not  certain,  eslabl^-^ 
by  M.  Raflnesque  for  the  reception  of  anitaals  app:  . - 
mating  to  the  squirrels  and  the  marmots,  from  which  il.> 
diKlr  in  the  number  and  form  of  the  toes. 

Geographical  Diitritmtion. — Columbia. 

PUromyi. — Posterior  part  of  the  nasal  bone*  a  little  i- 
veii  the  frontal  bones  strongly  depressed  in  tbeir  mi'l'^ 
and  rising  slighlly  afterward* ;  the  posterior  part*  of  ' 
heed  do  not  begin  sensibly  to  cnT^e  aownwards  befort'  : ' 
middle  of  the  parietal  bones;  oerehral  cavity  smjti.  . 
half  the  length  of  the  head. 

OfograjiMcal    Dittrtbution. — Asia,   the   MoIiH«av    i 
Philippine  Islands,  and  Java. 

SnurDp/«rti*.— DitTering  from  Pterimnf*  in  having  i. 
anterior  psit  of  Ihe  profile  line  of  the  head  straieht  ii>  ;  . 
middle  of  the  rrontal  bones,  where  it  takes  a  curved  <\  i  ■ 
tion,  very  much  arched,  without  any  intermediatedepreo 
Occiput  projecting ;  frontal  bones  elongated ;  end  liii-  .-  < 
pacity  of  the  cranium  comprising  three-flflfas  of  the  Iv  .; 
of  the  head. 

Geographical  Dtitn'Aufion.— Norihem  A*ia  and   N 

For  Mr.  Waterhoute's  arrangement  of  the  Sciundr':  ■ 
RoDiNTiA,  vol.  XX.,  pp.  SI,  6i. 

Et'HOPEAN    SqitlBBELS. 

Examples, —  Tamiat  itrialui  — B'wriphofi.— Upper  j     ■ 
of  the   body   yellow-brown,  with  five  brown  longiiui; 
stripes  and  two  while  ones  on  Ihe  upper  parts;    while  i 
nealh  ^  lumbar  reeion  rusty,  bj  well  as  the  tail,  whu  h   ■ 
blackiih  above,  and  bordered  with  black  below.     l>-i,.- 
rather  more   than  nine   inches,   including  th«  tail.   ■!: 
measures  about  three  inches. 

Habit;  ^.—  I'allas  state*  that  this  groond- squirrel  I  ,■ 
rows  in  woody  districts,  in  small  hillocks,  or  near  the  r 
of  tree*;  but  never  makes  ilsnest  in  the  trunks  or  brar-r 
of  trees,  like  the  common  squirrels,  although,  when  f'  . 
ened  from  its  bote,  it  climbs  with  e^isc,  speedily  mak'ri.- 
way  from  branch   to   bi-jiicli.     The  nest  i*  reached    '  - 
winding  tunnel,  and  there  are  Kpnerally  iwoor  thrve  laii 
cliorabers,  for  the  stowage  of  winter  food.     It  is  allitv)  ,: 
habits  lo  the  hamster  and  citiUut  (SpermophHut),  is  r-  - 
nccted  with  Ibe  latter  by  the  convexity  of  its  nose,  and   : 
cheek -pouches,  but  differs  altoeelhcr  in  its  manner?  f. 
the  tree- squirrels.     The  head  is  longer  than    that  of 
common  sqdrrel ;  the  ears  are  rounded  and  withaul  i :  ■  - 
the  round i»h  hairy  tail  is  seldom  turned  up;    the  He:.    . 
slender,  the  extremities  are  shorter  than  thuse  of  ibe  .•  ■ 
mnn  squirrel,  and  the  fur  is  very  short,  and  not  so  6w.     I  . 
habit*  are  diurnal,  it  does  not  become  torpid  in  winter,  i 
these  rcsnecls  it  approaches  the  true  squim-ls.     It  is  : 
isily  tamed. 

Dr.  Richardson  remarks  that  the  Sciiirm  I7>iinia.'\  ! 
ten  of  Ray,  the  Harkee  of  the  United  States,  Oht'i  ■ 
the  Huron*.  Slri/ied  Dormouse  of  Pennant,  is  consiiIcK- :    . 
the  author  of  the  above  description,  and  subsequent  ut  ' 
to  be  the  same  with  the  Asiatic  SaurutWrtafu*.-  bu:  ■ 
Doctor  adds  that  the  descriptions  given  of  the  latter  do  '    * 
exactly  correspond   with   American   tpeciment,   an^I    :) 
be  is  not  aware  that  Ihe  identity  of  the  species  on  the  t 
continents  has  been  established  by  actual  comparison.     li.- 
allows  however  that  the  observations  of  Pallas  rcinH 
the  manners  and  form  of  the  Asiatic  animal  anplveAj* 
lo  the  American  one. 

The  IJuebee,  Dr.  Richardson  states,  is  common  on  '" 
north  shores  of  lakes  Huron  and  Superior ;  but  he  di«ei  : 
believe  that  it  exists  in  a  higher  latitude  than  the  :. 
parallel.  Although  very  wild,  it  is,  be  says,  fond  of  .- 
blishin^  its  abode  in  the  immediate  vicinily  of  man  s 
multiplies  greatly  in   cultivated   places.     iFawia  Bi^- . 
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even  more  slender  than  that  of  a  true  Tamuu,  and  contrasts 
strongly  with  the  comparatively  hluff  visage  of  Sciurut* 

Description  qf  Tamias  Palmarum* — Pennant  thus  de- 
scribes tne  species :  *  Squirrel  with  plain  ears ;  an  obscure 
pale  yellow  stripe  on  the  middle  of  the  back,  another  on 
each  side,  a  third  on  each  side  of  the  belly ;  the  two  last  at 
tiroes  very  faint;  rest  of  the  hair  on  the  sides,  back,  and 
head,  black  and  red,  very  closely  mixed ;  that  on  the  thighs 
and  legs  more  red ;  belly  pale  yellow ;  hair  on  the  tail  does 
not  lie  flat,  but  encircles  it,  is  coarse,  and  of  a  dirty  yellow 
barred  with  black.  Authors  describe  this  kind  with  only 
three  stripes :  this  had  five,  so  possibly  they  vary.'  Length 
abuut  13  inches,  of  which  the  tail  measures  6. 

Vary  they  certainly  do,  for  Mr.  Bennett  has  figured  two 
marked  varieties  in  his  Zoological  Gardens.  One  was  per- 
fectly  black,  and  exhibited  no  traces  of  the  usual  stripes. 
The  other  variety  had  red  eyes,  and  appeared  to  be  an 
albino:  it  was  of  a  dull  reddish  white,  marked  with  three 
very  faint  stripes  of  a  still  lighter  hue.  Tliey  were  presented 
to  the  Zoological  Society  in  1828. 

This  species  is  the  Mustela  4f'ieana  of  Clusius ;  Sdurus 
paimarum  of  Linnnus ;  and  Le  Pialimste  of  Buffon. 

Zoco/t/y.— India. 

Habits,  4^. — ^The  Rtltn- Squirrels,  which  derive  their 
came  from  being  oAen  seen  on  those  trees,  are  common 
about  Indian  towns  and  villages,  dwelling  about  the  roob  of 
houses  and  old  walls.  The  female  lays  her  young  in  holes 
of  the  latter.  They  are  great  destroyers  of  fruit,  but  are 
very  familiar,  entering  nouses  to  pick  up  the  crumbs. 
Pennant  states  that  Governor  Loten  informea  him  that  they 
lived  much  in  the  cocoa-trees,  and  were  very  fond  of  the 
Sury,  or  palm- wine,  which  is  procured  from  the  tree;  from 
which  it  obtained,  among  the  Indians,  the  name  of  Suri- 
catsje,  or  the  little  cat  of  the  Sury» 

Pennant  adds  that,  according  to  Clusius  and  Ray,  this 
species  does  not  erect  its  tail  like  otlier  squirrels,  but  has 
the  faculty  of  expanding  it  sideways.  The  two  noticed  by 
Mr.  Bennett  ate  sitting  upright  upon  their  haunches,  and 
conveyed  their  food,  which  was  eutirely  vegetable  and  con- 
sisted of  bread  chiefly,  to  their  mouths  between  their  fore- 
paws.  He  says  that  the  tail  is  occasionally  elevated  in  a 
vertical  position,  but  seldom  brought  forward  over  the 
back. 

Sciurus  maximus,  the  Malabar  Squirrel* 

Description.^}] p^r  parts  and  external  surface  of  the 
limbs  bright  chocolate  brown,  which  colour  terminates  ab- 
ruptly, and  is  joined  by  the  pale  yellowish  brown  on  the 
under  parts,  fore  arms,  and  internal  surface  of  the  limbs. 
Front  of  the  fore-legs,  neck,  throat,  face,  and  head  between 
the  ears,  lighter  in  colour:  a  broad  darker  patch  on  the  rest 
of  the  upper  part  of  the  head  extends  from  the  forehead  to 
the  midole  of  the  nose.  Back  and  shoulders  sometimes 
deepening  into  black.  Ears  short,  covered  with  long  tufted 
hairs  and  brush-like;  from  the  longer  part  of  ea<£  ear  a 
narrow  line  of  deep  brown  passes  downwards  and  backwards 
in  an  oblique  direction.  Whiskers  scanty,  long,  and  black. 
Claws  incurved  and  strong,  those  of  the  anterior  thumbs 
broad,  short,  and  flattened.  Tail  distichous,  the  hairs  ex- 
panding widely  towards  the  extremity,  bright  chocolate- 
brown  at  the  base,  black  in  the  middle,  and  diestnut  in  the 
extreme  third  part.  Length  about  33  inches,  of  which  the 
tail  measures  rather  more  than  one-half. 

Locality, — The  Malabar  Coast. 

Habits,  i$t;.~Sonnerat  appears  to  have  been  the  first  zoo- 
logist who  observed  this  richly  coloured  species,  the  largest 
of  the  true  squirrels.  It  haunts  among  palm-trees,  and  is 
stated  to  be  very  fond  of  the  milky  juice  of  the  cocoa-nut,  as 
well  as  of  the  solid  part  of  the  nut.  In  captivity  it  is  tame 
and  familiar ;  but  it  tries  its  teeth  upon  most  substances 
that  come  within  its  power,  and  should  be  guarded  against 
accordingly. 

Sciuropterus  Sagitta  {Sciurus  Sagitta,  Linn.;  Pteromys 
Sagitta,  Geoff'.). 

Description,SquiTte\  with  a  small  rounded  head ;  cloven 
upper  lip;  small  blunt  ears;  two  small  warts  at  the  out- 
most corner  of  each  eye,  with  hairs  growing  out  of  them ; 
neck  short ;  four  toes  on  the  fore-feet ;  and  instead  of  a 
thumb,  a  slender  bone,  two  inches  and  a  half  long,  lodged 
under  the  lateral  membrane,  serving  to  stretch  it  out ;  from 
thence  to  the  hind-legs  extends  the  membrane,  which  is 
broad,  and  a  continuation  of  the  skin  of  the  sides  and  belly ; 
tlie  membrane  extends  along  the  fore-legs,  and  stretches 
out  near  the  joint  in  a  winged  form :  five  toes  on  the  hind- 


feet,  and,  on  all  the  toes,  sharp,  coovpresaed.  beni  rUw% : 
tail  covered  with  long  hairs  disposed  uorisontally;  eolotir 
of  the  head,  body,  and  tail  a  bright  bay ;  in  some  pan*  in- 
clining to  orange;  breast  and  belly  of  a  yellowish  vhiir  ; 
length  from  nose  to  tail,  eighteen  inches;  tail,  fiftc«i;. 
(Pennant.) 

Locality,  Habits,  ^. — Inhabits  Java  and  others  of  i\*^ 
Indian  islands.  Leaps  from  tree  to  tree  as  if  it  flew :  y/.' 
catch  hold  of  the  boughs  with  the  tail.  Dtflers  in  site :  \Uz  t 
described  by  Linnseus  was  the  size  of  our  sauirret;  th.i: 
killed  by  Sir  Edward  Michelbourne  in  one  of  the  ludirts 
islands  was  greater  than  a  hare.  Nieuhoff*  describes  th  « 
species  under  the  name  of  the  Ffying  Cat.  and  sa>s  ::.. 
hack  is  black;  he  has  given  two  very  good  figures  of  t;  : 
one  in  his  frontispiece,  the  other  in  the  page  he  describes  .; 
in.    (Pennant) 

This  seems  to  be  the  Sciurus  maximus  votans,  sfu  F'*'i  • 
volans  of  Brisson ;  Le  Taguan  ou  Grand  Ecureueil  volar*  i 
of  Buffon. 

•In  the  descriptions  of  Pennant,  above  given,  tlurre  are- 
two  points  whicli  deserve  consideration :  that  which  <!c 
scribes  the  animal  as  catching  hold  of  boughs  with  its  tutl. 
and  that  which  states  its  diffierence  in  ^ize.  Tht  fli^t  i> 
given  on  the  authority  of  Sir  Edward  Micbelbotimt'- 
voyage, in  Purchases  Pilgrims,  and  should  be  received  «t:ti 
caution.  The  second  would  lead  to  the  coneluMon  iti.^t 
more  than  one  species  had  been  included  under  the  nan** 
of  the  animal  now  under  discussion. 

We  accordingly  find  that  Dr.  Horsfield,  in  his  valua^* 
Zoological  Researches  in  Java,  describes  two  Flyini^  Soiu  - 
rels  {Pteromys  genibarbis  and  Pteromys  lepidus},  b<*  ) 
nocturnal  in  their  habits,  nearly  approaching  to  SdurofJrru  f 
Sagitta.    He  describes  the  first  as  living  on  fruit»;  t:  «• 
second  as  found  in  the  closest  Javanese  forests,  where  t!it. 
height  of  the  trees  and  the  luxuriance  of  the  foliage  effro 
tually  conceal  it.     Some  have  thought  these  two  were  or  I  ^ 
one  species.    In  the  work    last   above    referred  to.    If. 
Horsfield  has  given  a  General  Enumeration  qf  Indr   m 
Sciuri  well  worthy  of  the  attention  of  the  zoologist.      U*- 
enumerates  sixteen  species  of  Sctiin;  four  of  which  w*-rv 
first  described  by  himself..  These  do  not  include  ih/dFtytu:; 
Squirrels. 

African  Sqitirrels, 

Sciurus  Getulus. — Description. — Eyes  full  and  bhrk, 
with  white  orbits.  Head,  oody,  feet,  and  tail  cinerr  % 
inclining  to  red:  lightest  on  the  legs :  sides  marked  leng.l.- 
wise  with  two  white  stripes :  bellv  white :  tail  husl.  \ . 
marked  regularly  with  shades  of  black,  one  beneath  \\  i 
other:  size  of  the  common  squirrel.'  (Pennant) 

This  is  the  Sciurus  Getulus  of  Caius  and  Linnvu^  : 
Barbary  or  white-striped  Squirrel  ot^ennsint;  Barl»an 
Squirrel  of  Edwards ;  Le  Barbaresque  of  Buffon. 

Locality  and  Habits.'^The  north  of  Africa,  especi.ir. . 
Barbary,  where  it  lives  in  trees,  preferring  those  of  the  P««i:; 
tribe. 

Sciurus   Cepapi. — Description. — Ochrey-yellow    »bti»  •• 
slightly  marbled  with  blackish-brown ;   sides  of  the  btK^  ^ 
and  feet  ochrey-yellow ;  upper  lip,  superciltavy  stripe,  an  « 
lower  parts  of  the  body  wnite,  belly  tinged  with  jello«  : 
tail  distichous,  ochrey-yellow  varied  with  b1aekisb-bro«  n  .- 
ears  short,  with  obtuse  apices^  the  external  margin  nocch«.-l 
near  the  point ;  eyes  brown.    Figure  slender.    Headsmal 
Legs  long.  Tail  depressed,  narrow,  slightly  distichous,  air.. 
pointed  at  its  extremity.    The  tints  vary  in  different  Mprr:> 
mens.     Length  14  inches  9  lines,  the  tail  being  7  in<b«*« 
long.   Femaie  resembling  the  male  in  colour  and  s«z.- 
(Smith.) 

Zoca/t/y.— South  Africa. 

Habits,  4fv. — Dr.  Smith,  who  named  this  species.  &r:  ' 
has  described  and  flared  it  in  his  lUustrattons  t^f  t*  - 
Zoology  qf  South  4fnca,  observed  it  for  the  first  time  uy  - 
the  immediate  banks  of  the  Limpopo  River,  in  about  *z  <• 
20'  S.  lat.    It  was  occasionally  discovered  upon  the  gnou»<t. 
but  more  frequently  upon  trees ;  and  when  it  happened  t. 
be  surprised  in  the  former  situation,  it  invariably  end*  i- 
voured  to  reach  the  latter,  and,  if  suceessfiiU  either  a* 
tsmpted  to  conceal  itself  in  the  forks  of  the  branches^  or  u- 
holes,  if  any  existed,  in  the  trunks  or  other  parts.     !'• 
flight,  when  on  the  ground,  was  effected  with  amaxin^ 
rapidity,  and  the  perpendicular  ascent  of  the  tree  waa  a/ 
complished  with  equal  facility.     Dr.  Smith  concludes  b^ 
slating  that  it  feeds  by  day,  and,  according  to  the  nauv^^ 
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Anotbcrfriflnd  ittttu  that  Ihe  greviqaiml  b  ft  eomniion 
A»h  in  Virginia.   It  i*^iuaUy  broiled,  and  i»vory  ralalablB. 

Plerotny  Sabrimu,  var.  &•  Alpintu ;  Raeky  Uottntain 
Flying-  Squirrel. 

Dticriftitn. — Yai low i»h  brown  aboTe:  Uil  flat,  longer 
tlian  Ihe  body,  blaekiab  grey ;  Ayini;  roEmbrane  niih  a 
girnight  border.  Length  14  inches  3  line*;  of  which  the 
tail.  inRluJing  fur.  meaanrM  6  inobe*  3  linM. 

Thii  U  iba  PUromi/tAlpitua  of  ^abu^im,Zool.JourH., 
vol.  iii.,  p.  519. 

Dr.  Richardioa  obterrM  that  thia  animal  wal  ditoof  srad 
by  Mr.  Drnminond,  on  the  Rocky  Uouiltains,  lifing  in 
denie  pine-foTa^sta,  and  Eoldom  venturing  from  iti  ratreati. 
cxoept  in  the  night.  Dr.  Rictaardaon  had  rMaivod  apcci- 
meni  of  it  from  tbe  haad  of  the  Elk  river,  and  alaa  from 
the  touth  branch  of  the  Mackenzie.  It  approaohai.  be  taT*. 
nearer  to  the  Pt.  volan*  of  Siberia  in  the  oolour  of  ila  fur 
(ban  to  Pt.  Sabrintu,  bat  it  has  much  reMinblinoe  to  the 
latter  in  its  farm,  It  is,  ha  adds,  entirely  deitiluta  of  any 
TOuniied  process  of  tbe  flyinR  membrane  behind  the  fore- 
1^,  and  when  ila  ikall  is  oampaced  with  Ibat  of  PC.  Babri- 
aiu.  the  frontal  bona  between  tbe  erbiti  appears  narrower. 
The  size  of  its  llmba  and  tail  ii  also  greolw.  Tbete  r*- 
mark*  were  made  by  Dr.  Richardson  dn  a  comtBriton  of 
the  sptoimena  of  this  animal  and  of  PI.  Sabrinut,  which 
he  at  flrat  received,  and  ho  was  induced  to  (bink  that  thoy 
were  spaoifleally  diatinot;  but  harini;  afUrwarda  had  an 
opportunity  of  examining  a  more  complete  auite  of  spaoi- 
inens  fVom  Hudson's  Bay,  doubts  were  excited  on  tfaa  sub- 
joct,  end  allhoogh  ho  thought  it  probable,  from  tlie 
distance  between  their  respective  localiiies.  that  they  may 
prove  eventually  to  be  distinct,  fa*  eoniidered  it  batter, 
wlien  he  wrote,  to  describe  Ihem  aa  mere  varialiei.  Ha 
concludea  by  obaerving  that,  except  that  tbe  size  of  both 
Itieie  species  is  considerably  rnDler  tfaao  that  of  Pt.  volant, 
thoy  mleht  be  united  with  that  tpecies  without  any  great 
liiconvenienre. 


Pdiitl  Sqttibreu. 
Fossil  squirrds  (Sciww)  occiK  iki  (I'o  Eocene  periwl  of 
the  tertiary  scries  of  strata  (Drst  lacustrine  periud).  Ttiey 
have  bc.-n  found  in  the  gypsum  quarries  in  the  ncighbmir- 
huMil  (if  Paris.  Tbeir  remains  have  also  been  taken  from 
the  loam  which  Qlls  the  cavities  of  llie  gypsum  in  the  valley 
of  tbe  EUter  near  KbattiU  in  Saxony.    [Socslik.} 
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SRINAQHUH,    [BnilfAMint.') 

STA'AVIA,  a  genua  of  plants  of  the  nalnnd  baaily  '^r 

runiacera.  which  was  so  named  by  Thunberg  alter  Sta^if. 

le  of  the  botanical  correspondents  of  Lionvns.  Tbe  genut 
consists  of  saveml  small  shruba,  which  are  indinnoua  at  lat 
Cape  of  Good  Hope,  uid  are  remarkable  for  tanr  ttowcrt 
being  arranged  In  faeads  raasmbling  tboae  of  aoiBa  of  ti'- 
Compcailn.  Calf x  with  thd  lowar  part  of  ita  tub*  altachi'  i 
totheovary.  Petals  A,  ttaBoent  5,  inserted  in  la  tb*  (talis. 
Capsule  crowned  by  the  calyx.  diUMiioua,oooeibival*ad  alihF 
apei,  and  one-seedad.  A  few  spaaiuana  ar*  e«llrv*1ed  ,n 
our  9re«nbouBa^  and  may  b*  prap^iBlad  froin  cnttingi  i-i 
sand  oovrred  willi  a  belUglasa. 

STABLE.    [FxRitl 

8TABLR  AN  D  U  N8TABLE ;  STABILITY.  A  ay»tom 
iisaid  to  he  stable  wheD  a  alight  djaturbanc* of  ita  ariu.l 
oondition  would  net  produce  a  ooDliBually  ini«eftsiti|r  effc '. 
but  one  which  finally  ceases  la  increase,  diminiah**.  tir- 
comes  an  etTect  of  a  contrary  obaracler,  and  ao  on.  in  si 
oacillatory  manner.  Tbe  otdinary  vibration  of  a  pendult.n 
is  an  instance;  the  oociHation  lalu*  plao*  about  a  stab.- 
position  of  equilibrium.  We  can  give  Bo  iftaiane*  of  n, 
unstable  poaiiion ;  fur  by  daflnitioB,  aueh  a  thing  is  i 
mathamalical  fiction.  Any  dittnrhanee,  Imwwtm-  aligh.. 
produoea  upon  an  unatabla  systam  an  «ffNl  which  corn  - 
nually  increases:  no  unstable  equilitmuta  tbaiTC>ra  »- 
enist  a  moment,  for  no  tyitam  nwte  by  hntnan  hands  ca.i 
be  pjaoed  with  mathamalical  exaatttaat  in  a  gtveo  ponror. 
The  petidulum  of  which  «e  bate  just  baen  apeahing  bas  .i 
posilion  of  equilibrium  cxaotly  npntnil*  to  that  alMUt  wU-  '.. 
it  can  oscilkle,  but  no  nioety  of  adjuetmcol  will  iwtain  il  .-. 
that  position :  it  may  appear  te  rest  tbr  a  mMnant,  but  «i.. 
almost  instantly  begin  to  Ul. 

Thefollowingaurvesar  lin*iar*  all  aueh  that,  sopposif.: 
them  to  be  rigid  ■wtter,  a  mdeoula  placed  at  A  woi^. 


'/-r\- 


In  the  flrsl,  a  diiplaeeroent  t»  the  right  or  left  WBUld  :  - 
duce  nothing  but  oscillation,  and  the  equlllbrinm  ia  at:! .  ■ 
in  the  second,  neither  displBoement  would  b*f«Uowvil    ► 
any  tendency  to  realoration,  and  the  wiultibiium  to  utvatsbiv 
in  the  third,  displacement  would  only  be  a  removal  1<' ;  • 
other  position  of  re«t,  and  the  eqnihbrium  ia  esl1*d  ind.r.  . 
etit.     In  the  fourth,  displacement  to  the  rigbl  •mifi.n  i  - 
followed  by  rcslomtion,   but  Ihe  wloeity  tequirad  in  rvt-  - 
ration  would  carry  the  mrieenle  to  tbe  laft,  en  which  ■ 
there  is  no  tendency  to  reaterstlon:  the  eqvitlbrium  «... 
then  be  fcrmancnllf  diilurbed,  and  praclioally   unata^ .-  . 
though  it  mi|;ht  be  convenient  to  say  that  it  ■•  alable  a*  > 
disturbances  to  the  right,  and  unstable  aa  tolhoaeto  ;i- 
len.    In  the  fifth.  Ihe  e<\ullibTiunl  at  A  faunalable.  but  .(  . 
push,  however  sh[;ht,  were  given  to  Ih*  raolveule,  it  a  >' 
obvioiiily,  by  reason  of  Ihe  two  contiguous  atahl*  poaii.'--- 
oscillate  about  A  ai  if  A  were  Itself  a  slaUa  poaiiion:  *: 
in  the  game  manner  a  stable  position,  with  an  nnaable  .: 
near  lo  it,  mi|;ht,  Ibr  a  disturtenee  orauflelent  laagiuio^ 
present  the  phenomena  of  an  unalabl*  poshlon. 

Now,  suppose  that  the  point  A,  instwld  of  Whig  a  ainpr. 
molecule,  is  the  centm  of  ipavlty  of  a  lyalMn  natSd  on  i. 
its  own  weight  only ;  end  lot  lb*  curve  diawa  bathef-a- 
of  the  centre  of  gravity,  which,  owing  to  tlw  wnnectioo  ' 
the  parts  of  the  syalem  *ilh  ita  sumwrta,  that««ntre  >- 
obliged  lo  take.  The  phenMienk  «f  tbe  atngU  poiol  v 
remain  true:  there  I*  in  cwbryctiaeapatitieaof •quiibnuu 
when  the  system  ii  placed  In  aueh  a  poiltion  that  ila  eenL'- 
of^avitjisal  A.  ln(1)  the  equilibrium  ii  atahla;  mi!, 
unstable;  in  (3)  indillbrent;  in  H\  ftabi*  or  CoataUe.  b.- 
(■ordinf  lo  Ihe  diieetion  «f  disturbanea;  in  (tV  uiuiabi- 
wilh  results  like  Ihoae  of  atablHly.  ft  ta  an  arrar  t«  sn<-. 
as  is  frequently  done,  that  thei«  la  do  eqoilibTiiiin  in  sbt 
a  sTstem  except  when  its  ccMia  of 'gravity  it  Ug'^**!  .- 
as  is  obvious  fnm  (3)  and  (4).    Ina  ttaneral  pn> 


centre  of  grAvity  Is  placed  at  ihat  paint  of  ita  path  wLit,^ 
has  its  tangent  psraliel  to  the  boriioli.  av  p*ifaadic«lai  ;.; 
the  dirccliun  of  gravity. 

When  a  system   is  supported  on  thiaa  or  mar*  pwiaii. 
it  ia  well  known  Ihit  lllet*  It  Ma  eqtriHkrluB  nnlaaa  tix 


having  OTRte  brteU  which  are  ihorter  thkn  ths  calyx.  This 
plant  is  a  nalire  of  tbe  WeM  India  ItUnd*,  and  hu  there  a 
Te|)iitalion  somethmj;  like  (bat  which  di*tiiigui»bed  our  com- 
mon Ver.ain. 

STACKHOUSE,  THOMAS,  born  leei.  died  17a3,  a 
divine  of  ihe  Eu^liali  church,  and  one  of  the  &rtt  penon* 
vho  nrroie  extensive  works  in  tlieology  far  the  boaluellers, 
expressly  for  the  purprue  of  sale  among  the  less  educated 
poriiuni  of  the  population.  Of  his  birth,  education,  and 
early  higtorf,  nothing  appears  to  be  known.  Tbe  letters 
M.A.  appear  after  his  name  on  his  monuraenC,  end  in  ibe 
title-pages  of  nome  of  hi*  books,  but  his  name  i*  not  found 
in  the  lists  of  graduaiei  of  Oxford  or  Cambridge.  We  have 
his  own  aulhurity  for  saying  that  be  »a«  in  early  life  living 
at  Amsterdam,  and  performing  clerical  duties  there,  but  we 
look  in  vain  in  Hr.  Stevens's  work  on  tbe  Bnglish  end 
Scottish  churcbet  in  Holland  for  any  notice  of  him;  and 
the  flrst  that  is  knawn  of  him  when  in  Bnelaod  i*.  (bat 
he  was  curate  at  Richmond,  as  afierwards  at  Ealing  and  at 
Fincliley,  in  all  which  places  he  was  much  respeotud.  He 
continued  a  curate  for  the  greater  part  of  his  life,  and  the 
utmost  preferment  which  he  obtained  was  tbe  Ticarage  of 
Benham  in  Berkshire,  which  was  given  him  in  1733,  and 
where  he  died  and  wai  buried. 

Various  anonymous  tracts  have  been  attributed  to  him, 
and  there  are  others  to  which  hi<  name  is  affixed  that  are 
supposed  to  be  by  other  writer*,  but  none  of  them  are  of 
■iiQicient  importance  to  requite  more  than  this  general 
notice.  His  drst  publication  was  on  a  subject  which  conti- 
nued ever  after  to  be  a  tiivourite  one  with  Lim — the  hard- 
ships  of  tbe  inferior  cletKy,  especially  Iboae  in  and  about 
London.  Tliis  appearea  in  the  form  of  '  A  Letter 
a  Right  Reverend  Prelate'  in  1722.  In  the  next  year 
published  '  Memoirs  of  Bishop  Atterbury,'  and  in  1729 
appeared  his  '  CompleteBody  of  Divinity, 'in  a  folio  volume^ 
He  engaged  ai  this  period  in  ihe  controversy  with  the  Free' 
thinkers  of  the  time,  and  in  a  manner  to  Rain  great  crediL 
In  1731  he  published  '  Reflections  on  tbe  Nature  and  Pro- 
perly of  Language.'  In  1 732  be  was  etigaged  in  an  acrimo- 
nious dispute  witb  a  bookseller,  for  whom  he  bad  en^;;ud 
to  write  a  work,  to  be  published  in  numbers,  entitled  '  A 
History  of  the  Bible.'  A  full  account  of  this  affair  is  given 
in  NicboU's  *  Literary  Anecdotes  of  tbe  Eighieentb  Cen- 
tury,' Til.  ii..  f.  394-39S.  Tbe  work  appeared,  and  formo 
twe  volumos  in  folio.  It  embraces  the  nbole  at  the  Sacred 
History  front  Ihe  beginning  to  the  establishment  of  Chris- 
tianity, wiib  maps,  prints,  and  useful  talitea.  In  1747  be 
published  in  folio  '  A  New  and  Practical  Exposition  of  the 
Apostles'  Creed.'  There  ore  other  pubhilied  writings  of  his 
not  here  particularly  named.  He  lived  a  laboniiua  and 
DccessitouH  life,  and  just  before  his  deatb  he  *  deplored  bis 
miserable  coadition  in  all  the  keen  expression*  of  despair 
and  bitter  disappointmeut.'  in  a  poem  published  in  tlie  year 
ef  his  decease,  which  he  entitled  '  Vuna  Doctrinm  Emulu- 
.  menla.' 

ST  ACKHOUSB,  JOHN,  principally  known  asabotanUt, 
wal  tbe  youngest  son  ol  William  Slackhouse,  a  minister  of 
tbe  established  church,  and  the  nephew  of  Thomas  Stack- 
house.  He  pursued  his  studies  at  Oxfurd,  and  was  made  ■ 
fellow  of  Bxeter  college,  which  ha  resinned  in  1763,  and 
veal  to  live  at  Batb,  where  be  resided  all  his  life.  He  em- 
ployed the  leisure  which  aa  independent  fortune  gave  him 
in  the  pursuit  of  botany,  and  made  many  valuable  contribu- 
tions to  that  science.  He  was  one  of  the  earliest  fellows  of 
theLinntean  Society.  His  attention  waa  principallydirected 
to  the  study  of  Algte.  In  1801  he  published  his  '  Ncrei 
Brilannica'  in  folio,  a  work  containing  deacriptions  in  Laiii 
and  English  of  the  Puci.  Alne,  and  Confervn  f-rowiog  ii 
Englanil,  and  illustrated  with  coloured  plates.  Many  net 
speciea  of  marine  Algse  were  described  in  this  work,  and 
dissections  given  of  some  other  species.     Of  this  work 


be  published  an  edition  of  Theopbrastua  *0n  Planli 
two  %'Dtuines,  which  was  illustrated  wiih  plate*,  and  roi 
lained  a  catalogue  of  the  plants  of  Theophiastus.  with  a  coc 
oils  glouary  and  many  laluable  notes.  In  IB)  1  be  pul 
hshed  '  lUustraliones  Theophrasti.'  in  which  the  plaoU  of 
that  BuI1>or  are  arranged  aceoiding  to  the  Linnnan  system, 
and  the  modern  synonym*  are  given.  He  also  published  an 
eisay  on  the  Balsam  and  Myrrh  tree*,  witb  remaiks  on  the 
nuticus  of  them  by  modern  travellers  and  antient  writers, 
eapecially  Theophraslus.   Ua  contributed  two  papen  to  the 
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'  linntaan  Trantaetiona,'  cmn  on  tha  Iflpa  pwwteAs,  Uw 
other  on  tba  preparation  of  plants  for  barharia.  Be  dMd  al 
Bath,  in  November,  1819, 

BTACKUOU'SIA,  a  small  order  of  plants  balon^inK  to 
Ihe  ayncarpous  group  of  polypetslous  Eaogans.  They  aie 
berbac«ous  plants,  with  sinipU.  entire,  altarnala.  tooMiiiBc* 
minote  laavas,  witb  lateral  very  minaie  aiipulaa.  Tbs 
ttowers  are  amnged  in  spikes,  each  flowar  naviof  ihrva 
bracts.  Tbe  calyx  te  Meaved,  &-claft  equal,  tube  intUtad  ; 
petals  5,  arising  friim  the  top  of  the  tube  of  tha  calya,  tlie 
claws  fonniog  a  tube  which  is  longer  than  the  calyx ;  si>- 
mens  i,  arising  from  the  throat  of  tbe  calyx ;  ovar?  supe- 
rior 3-S-lubed  i  fruit  dry,  witb  albuminous  soeda  aiMl  anxt 
embryo.  This  order  wa*  conbtituied  by  Brown,  and  ii* 
nearest  relatiooa  are  with  CelBstise«B  and  Bupboibiacsa. 
From  the  first  it  differs  in  the  posse**ion  of  stipuleia.  ihc 
cohesion  of  the  petals,  and  tbe  deep-lotied  oiary ;  frutn  liit 
last,  in  Ihe  structure  of  Ihair  fruit,  aitd  in  the  poniuui  U 
their  seeds.  All  the  spaciaa  are  natives  of  N«w  Hollsrui. 
Tbe  only  genus  of  the  order  st  present  ia  Stackhouaui, 
which  was  uamed  in  bonour  of  John  Stackbonip. 
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1.  BflkoUhflmn.    S.  tlouinj  Blrh  iMTCi,    a  Ciln.  r-nlll  «■■ 

4.  l^uli,il>eoiiif  UwliuBluDtsbicnaualM.    ».  buuu  ■d«i«  tria  .  •   . 

STADE,  the  capital  of  the  ducby  of  Bremen  in  tbe  km-- 
dom  of  Hanover,  is  in  SS"  36'  N.  lat.  and  •»'  H'  E  1.  ■  ,-. 
It  is  situated  in  a  monby  country  on  Ibe  baaksof  tbe  r.w; 
Schwinge  (which  ia  navigable  at  bigh-water),  wUlcli  ui.. 
into  Ihe  Elbe  about  three  miles  below  the  town.  S^^ 
was  formerly  strongly  foniQed,  but  the  works  wcid  blo'>  = 
upat  Ihu  end  of  the  eighteenth  century.  They  hair  l.v 
ever  since  been  repaired.  Among  the  public  buiUliQ);!  ■;.- 
Ibrecchurchei,  in  which  there  are  some  haodsome  tu  '  .u 
ments;  a  town-hall,  a  gymnasium,  an  orphan  ut...iii. 
and  a  poorhoute.  The  town,  with  tbe  suburbs,  rouia.u 
about  HuU  houses  and  saOQ  inhabitant*,  who  have  manii  It  ■■ 
lure*  of  Uannel,  worsted  alockiiin,  hals,  and  lace,  tl,^-! 
are  breweries  end  brandy  dutilTerie*,  a  cannon  fouiHin. 
and  a  ropewalk.  This  town  is  tha  seal  of  tbe  public  cflict, 
fur  the  province*  of  Bremen  and  Vcrdeo.  The  t^jtK  i 
trade  is  not  so  coniideiable  as  it  appears  to  have  rorociii 
been.  The  transit  trade  is  of  some  importance:  Lbs  ti- 
porls  are  fat  oxen,  woodeu  wsiea,  and  stocking*.  Sump 
vessels  go  every  year  to  tlie  Greenlsnd  whata-fiaher;.  mm 
also  to  ihe  aeal  and  herrinK  fishery. 

At  the  place  where  the  Schwinge  falls  into  the  EIb«  ihert 
is  a  fort  with  a  garrikon,  called  iha  Schwinger  Schatice.  iS 
which  a  royal  cutter  of  four  or  eight  sun*  is  conalanili  *ia- 
lioned,  for  the  purpose  of  collecliag  the  duties  levied  tii  lU 
Hanoverian^government  on  all  vessels  paiaini;  up  or  di»ii 
the  Elbe,  The  original  duiies,  which  were  t«Rulatcd  bi  i 
treaty  in  1691.  were  light,  but  have  been  greatry  lucnavd. 
and  the  Hanoverian  government  acknowledgaa  that  they 
""-  prodtto*  about  33.U00J;,  tboii«h  it  is  UmMbj  aone  thai 
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Uiey  yield  qb  much  as  45,000/.  a-year.  For  thu  snin  neither 
a  U^lit  houao  nor  othor  establishments  advantageous  to  navi- 
uaiion  are  maintained.  By  the  treaty  of  Vienna  the  uavi^- 
ijoii  of  all  rivers  from  the  sea  to  the  highest  navigable  point 
IS  declared  lo  be  free  of  all  imposts,  except  for  the  support 
of  buoys,  lights,  or  towing-paths;  and  the  collection  of  the 
Siade  duty  is  in  direct  contravention  of  this  treaty.  Nego- 
cKUions  between  England  and  Hanover  are  actually  pending 
oa  the  subject.  The  duties  are  rigorously  collected,  and 
ilie  lariff  embraces  nearly  seven  thousand  diffeient  articles. 
All  erroneous  insertion  of*  cotton-twist*  for  *  cottons,*  which 
Iliads  a  diilereuce  of  only  seven  shillings  in  the  duty,  sub- 
jected a  ahip  on  one  occasion  to  215/.  fine  and  expenses. 
1  he  average  duly  on  each  British  ship  which  ascends  to 
Hamburgh  is  about  18/. 

bTA'DlUM  (6  ardSioc  and  r6  ardSiov),  the  principal 
Greek  measure  of  lengih,  was  equal  lo  600  Greek  or  625 
Human  feet,  that  is,  to  606  feet  9  inches  English.  The 
Roman  mile  contained  8  stadia.  The  Roman  writers  often 
measure  by  stadia,  chiefly  in  geographical  and  astronomical 
uieasurementa.  (Herod.,  ii.  149:  Plin..  ///*/.  Nat.,  ii,  23 
or  -2 1 ;  ColumelL,  Be.  Rust^v,  I ;  Strabo,  vis.,  p.  497.) 

The  standard  length  of  this  measure  was  the  distance 
between  the  pillars  at  the  two  ends  of  the  foot-race  course 
at  Ol)  napia,  which  was  itself  called  stadium,  from  its  length, 
and  this  standard  prevailed  throughout  Greece.  Some 
writers  have  attempted  to  show  that  there  were  other  stadia 
in  use  in  Greece  besides  the  Olympic.  The  only  passages 
in  which  anything  of  the  kind  seems  to  be  stated  are  one 
in  Censorinus  (De  Die  Natalia  c.  13).  which,  as  far  as  ii 
ran  be  understood,  evident! v  contains  some  mistake;  and 
another  which  is  quoted  by'Aulus  Gellius  (i.  1)  from  Plu- 
tarch, but  which  speaks  of  the  race-courses  called  stadia. 
not  ot  the  stadium  as  a  measure. 

The  principal  ari^uraeni  for  a  variety  of  stadia  is  that  of 
M^jor  Ronnell  (Geng.  of  Herod,,  s.  2);  namely,  that  when 
iiiiiient  authors  have  stated  the  distances  between  known 
pl:ices,  and  a  comparison  is  made  between  their  statements 
uiui  the  actual  distances,  the  distances  stated  by  them  are 
iiixuriubly  found  to  be  loo  great,    never  loo  small.     Hence 
the  conclusion  is  drawn  that  they  used,  an  itinerary  stade 
bhorier  than  the  Olympic.    \t  so,  it  is  strange  that  the  very 
Uiiiers  who  have  left  us  these  statements  of  distances  have 
not  said  a  word  about  the  itinerary  stade  which  they  are 
supposed  to  have  used,  while  several  of  them  often  speak  of 
lUe  Olympic  stade  as  containing  600  Greek  feet.    But  there 
is  a  very  simple  explanation  of  the  difficulty,  which  is  given 
by  U  kert,  in  his  Geographie  der  Griechen  und  Romer  (i. ; 
ii.,  p.  i)6,  &c.).     The  common  Greek  method  of  reckoning 
dir^tances,  both  by  sea  and  land,  was  by  computation,  not  by 
measurement.     A  journey  cr  voyage  took  a  certain  number 
of  days,  and  this  number  wos  reduced  to  stadia,  by  allow- 
ing a  certain  number  of  stadia  to  each  day's  journey.    The 
number  of  stadia  so  allowed  was  computed  on  the  suppo- 
iiiiion  that  circumstances  were  favourable  to  the  tiateiler's 
progress ;  and  therefore  every  impediment,  such  as  wind, 
ttde,  currents,  windmgs  of  the  coast,  a  heavily  laden  or 
badly  sailing  ship,  or  any  deviation  from  the  shortest  track 
by  bea,  und  the   corresponding  hindrances  by  land,  would 
all  tend  to  increase  the  number  of  days  which  the  journey 
I  ;''k,  and  consequently  the  number  of  stadia  which  the 
diaiance  was  computed  to  contain.     These  circumstances, 
togeiber  with  the  fact  that  the  Greek  writers  are  by  no 
means  agreed  as  to  the  number  of  stadia  contained  in  a 
dii)'s  journey,  and  other  sources  of  inaccuracy  which  we 
know  lo  have  existed,  furnish  a  satisfactory  explanation  of 
the  (lisciepancies  which  we  find  in  their  statements  of  dis- 
tances, both  when  compared  with  one  another,  and  when 
compared  with  the  actual  fact,  without  there  being  any 
occa^sion  to  resort  to  the  supposition  of  a  stade  difierent 
from    the   Olympic.     Colonel    Leake,   who    has   recently 
Hi  vesiigaied  this  subject  (Ozi  the  Stiideas  a  Linear  Measure, 
'  .Journal  of  the  Royal  Geographical  Society  of  London,' 
Vol.  ix.,  1839),  has  also  come  lo  the  conclusion  '  that  the 
!>U(le,  as  a  linear  measure,  had  but  one  standard,  namely, 
\i'C  lengih  of  the  ftKjt-race,  or  interval  between  the  dijitriipia 
aiul  KafiiTTfip  in  all  the  stadia  of  Greece,  and  which  is  very 
I'ltMily  detuned  as  having  contained  600  Greek  feet.* 

The  calculations  of  Rom^  de  I'lsle  and  Gosselin  respect- 
ini;  I  he  various    stadia  which  they  suppose   to  have  been 
u^cd  u)  Greece  depend  entirely  upon  the  improbable  as-  ' 
ftuuipiion  that  the  Greek  astronomers  were  acquainted  with  | 
^e  tiuu  length  of  a  great  circle  of  the  earth.  J 


When  we  come  however  to  writers  as  late  as  the  third 
century  of  the  Christian  »ra,  we  do  find  stadia  of  different 
lengths.  Of  these  the  chief  are  those  of  7  and  7^  to  the 
Roman  mile.  (Wurm,  DcPond,,  &c.,  J  58.) 

The  following  Uble,  from  the  Appendix  to  Hussey'a 
Antient  Weights  and  Money,  represents  the  supposed 
varieties  of  the  Greek  stadium  :— > 

Stade  assigned  to  Aristotle^s  measure- 
ment of  the  earth's  surface     ...     109     1     2' 26992 
Mean  geographical  stade,  computed  by 

Major  Kennell 168     I     6 

Olympic  stade 202     G     9 

Stade  of  7i  to  tho  Roman  mile       .     .     215     2     2*4 
Stade  of  7  to  the  Roman  mile  ...     231     0     5-124 

2.  The  race-course  for  fool-races  at  Olympia  was  called 
stadium,  as  above  mentioneo,  and  the  same  name  was 
applied  to  all  other  such  courses. 

The  stadium  consisted  of  a  tlat  area,  surrounded  by  raised 
seats,  and  was  made  either  in  a  sjwt  which  had  by  nature 
the  required  shape,  or  in  the  side  of  a  Kill,  or  on  a  plain. 
In  the  last  two  cases  the  stadium  was  constructed  by  form- 
ing a  mound  of  earth  of  the  proper  shape,  and  covering  it 
with  stone  or  marble  for  the  seats.    The  second  of  these 
three  forms  was  the  most  common.     Of  the  third  we  have 
a  fine  example  in  the  Punathenaic  Stadium  at  Athens. 
[Athens.]     The  area  of  the  stadium  was  oblong,  termi- 
nating at  one  end  in  a  semicircle.     At  the  other  end  it  was 
bounded  by  a  wall,  at  the  two  extremities  of  which  were 
the  entrances,  one  on  each  side  of  the  stadium.     Here  was 
the  starting-place  (a>c(ric,  ypafifiij,  ^cnXriK,  or  /3aXg(V),  marked 
by  a  square  pillar  in  the  middle  of  the  bread ih  of  the  area. 
Another  such  pillar  was  placed  at  the  other  end  of  the 
course,  at  the  distance  of  a  stadium  from  ihe  former,  and 
at  or  near  the  centre  of  the  semicircular  end  of  the  area. 
This  pillar  marked  the  termination  of  the  simple  foot-race 
[Olympic  Games],  but  in  the  Diaulus  the  runners  turned 
round  it  and  went  back  to  the  starling- place;  in  the  Doli- 
chus  they  turned  round  both  pillars  several  times,  according 
lo  the  number  of  stadia  of  which  the  course  cwnsisted.   Tho 
end  of  the  course  was  called  ripfia,  ^artip,  riXoc,  KafAwrrip 
and  vv(T<ra,     Halfway  between  these  pillars  stood  a  ihiid. 
On  the  pillar  at  the  starling-plaee  was  inscribed  the  woirl 
cipi<rr€vt  (^excel) ;  on  the  middle  one,  orrtvh  {^hasten);  on 
the  one  at  the   goal,  xafiyl/ov    (turn).      The    semicircular 
end  of  the  area  {(TtpivSovij)  was  thus  not  used  in  the  foot- 
race.    Here  probably  the  other  gymnastic  contests   took 
place;  for  though  the  stadium  was  originally  intended  only 
for  the  foot-race,  yet  as  the  other  contests  came  to  be  added 
to  the  games,  they  also  took  place  in  the  stadium,  except 
the  horse-races,  for  M'hich  a  separate  course  was  set  apart, 
shaped  hke  the  stadium,  but  larger:  this  was  called  ivro- 

Among  the  seats  which  surrounded  the  area,  a  conspi- 
cuous place,  opposite  lo  the  goal,  was  set  apart  for  the  three 
Hellanodicae,  who  decided  the  contests,  and  who  enteried 
the  stadium  bv  a  secret  passage.  Opposite  to  them,  on  the 
other  side  of  the  stadium,  was  an  altar,  on  which  the  prieat- 
esses  of  Demeter  Chamyne  sat  to  view  the  games.  The 
area  was  ornamented  with  several  altars  and  statues. 

The  position  of  the  stadium  was  sometimes,  but  not  al- 
ways, in  connection  with  the  gymnasium. 

Under  the  Romans  many  of  the  Grecian  stadia  were  mo- 
dified so  as  to  resemble  the  amphitheatre. 

There  still  exist  considerable  ruins  of  stadia:  among  the 
most  remarkable  of  which  are  those  at  Delphi,  Athens, 
Messene,  Ephesus,  and  Laodicea. 

(Pausanias,  ii.  27,  6;  vi.  20,  5,  6;  ix.  23,  1;  Muller's 
Arc/idologie  der  Kunat,  sec.  290;  Krause,  Die  Gymnastik 
und  Aganistik  der  Hellenen,  i.,  p.  131,  8&c.) 

STADTHOLDER  {Statthalter  in  German,  Stadhouder  in 
Dutch)  means  lieutenant  or  governor.  The  appellative  Stalt- 
halter  is  used  in  the  cantons  of  German  Switzerland  to 
denote  the  civil  officer  who  is  next  to  the  landamnian  or 
chief  magistrate.  In  the  federal  republic  of  the  Seven 
United  Provinces  of  the  Netherlands,  the  stadhouder  was 
himself  the  first  magistrate  or  president  of  the  Union.  When 
several  of  the  towns  of  Holland  revolted  against  the  tyranny 
of  the  Duke  of  Alba,  the  lieutenant  of  King  Philip  of  Spain, 
they  chose  for  their  governor  William,  prince  of  Orange, 
swearing  allegiance  lo  him  as  the  king's  stadhouder,  thus 
impl)ing  that  they  had  revolted  against  the  Duke  of  Alba 
and  not  a<;ainst  King  Philip.    But  it  was  not  untd  after  tha 
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dfeatb  of  WilKam.  in  15B4,  tbat  the  tbree  united  prorinoes 
of  Holland,  Zealand,  and  Utreeht  agreed  to  have  one  atad- 
Iioudet  in  common;  end  appointed  to  tbat  office  Maurice  of 
Nassau,  son  of  the  deceased  William.  (Puffondorf.)  Prom 
that  time  the  stadhoudershtp  continued  in  the  bouae  of 
Nassau  till  the  death  of  William  III.  in  1703,  when  the 
male  line  of  William  I.  becoming  extinct^  the  office  remained 
vacant,  and  was  considered  as  tacitly  abolished.  But  in 
1747,  after  a  struggle  between  the  republican  and  the 
Orange  parties,  the  latter,  having  triumphed,  proclaimed 
William  IV.,  of  a  collateral  branch  of  the  Nassau  family, 
hereditary  stadhouder  of  the  Seven  United  Provinces.  His 
son  William  V.  was  expelled  by  the  French  in  1 795,  and 
resigned  the  stadhoudership  by  treaty  with  France  in  1802, 
since  which  the  office  has  not  been  revived,  the  republic  of 
the  Netherlands  having  been  transformed  into  a  kingdom. 
[Nassau,  House  of;  Netherlands.] 

STAEU  ANNE  GERMAINE  DE,  born  at  Paris  in 
1768,  was  the  only  child  of  Necker,  the  wealthv  Genevese 
banker,  and  afterwards  minister  of  finance  to  Louis  XVI. 
Her  mother,  a  Swiss  lady,  was  a  woman  of  considerable 
acquirements,  and  her  house  was  resorted  to  by  the  men  of 
learning  or  of  wit  who  lived  in  Paris.  Madame  Necker  began 
very  early  to  subject  her  daughter  to  a  systematic  and  la- 
borious course  of  study,  until  the  physicians  prescribed  relax- 
ation as  absolutely  necessary  for  her  daughter's  health.  Ma- 
demoiselle Necker,  being  now  left  to  follow  her  own  taste, 
applied  herself  to  literary  composition,  ibr  which  she  had  a 
natural  facility.  Her  first  essays  were  some  tales  and  plays, 
which  were  soon  forgotten.  In  1 788  she  published  a  work  of 
higher  pretensions, '  Lettrea  sur  les  Ouvrages  et  le  Caracidre 
de  J.  J.  Rousseau,*  which  began  to  attract  public  attention. 
About  this  time  she  was  married,  through  her  mother's 
management,  to  the  Baron  of  Stael  Holstein,  the  Swedish 
ambassador  at  Paris,  a  nobleman  of  hif(h  character  and 
attainments,  but  disproportionately  older  than  herself. 
This  marriage  however  gave  her  rank  and  independence ; 
and  when  the  French  Revolution  broke  out,  and  her  parents 
had  retired  to  Switzerland,  the  baron*s  diplomatic  charac- 
ter was  a  protection  to  his  household,  and  Madame  de  Stael 
remained  at  Paris  through  the  first  storms  of  tbat  period. 
Her  warm  imagination  was  at  first  captivated  by  the  bright 
prospects  of  a  revolution  which  promised  the  reform  of 
abuses,  but  her  generous  nature  soon  shrunk  from  the  sight 
of  the  more  frightful  abuses  which  took  the  place  of  the 
old  ones.  She  wrote  several  articles  on  the  factious  conduct 
of  the  various  parties,  and  upon  their  total  disregard  of  the 
true  meaning  of  liberty.  Madame  de  Stael  felt  fo^  the 
oppressed,  who  were  at  that  time  the  nobles,  the  priests 
aud  the  royal  family.  She  interested  herself  especially  for 
the  royal  family;  and  she  even  ventured  to  publish  a  de- 
fence of  the  Queen  Marie  Antoinette,  then  upon  her  trial, 
'  Reflexions  sur  le  Prods  de  la  Reine,'  August,  1793.  But 
the  triumph  of  the  terrorists  drove  her  at  last  out  of  Paris, 
to  seek  refuge  in  other  countries.  After  the  fall  of  the 
terrorists  Madame  de  Stael  returned  to  Paris,  where  she 
became  the  leader  of  a  distinguished  circle  of  literary  men 
and  politicians.  Being  anxious  for  the  preservation  of 
something  like  order  and  individual  security,  she  gave 
the  support  of  her  influence  to  the  existing  government 
of  the  executive  directory.  But  that  government,  with- 
out morality,  sincerity,  or  dignity,  was  dying  a  natural 
death,  when  Bonaparte,  after  his  return  from  Egypt,  ex- 
tinguished it  by  a  bold  mancBUvre,  and  established  a  military 
dictatorship  in  its  place.  Madame  de  Stael  appears  to  have 
disliked  and  mistrusted  Bonaparte  from  the  first,  and  her 
salon  became  the  opposition  club  of  the  time.  She  is  said 
to  have  encouraged  Benjamin  Constant  and  other  mem- 
bers of  the  tribunate  in  their  opposition  to  the  projects  of 
law  presented  by  the  executive,  and  to  have  publicly  ap- 
plauded them  for  their  independent  speeches.  Wljeii  the 
concordat  with  the  pope  was  under  negotiation,  Madame 
de  Stael  loudly  expressed  her  disappiobaiion,  professing  to 
sec  in  it  a  new  device  of  Bonaparte's  growing  tyranny. 
About  the  same  time,  being  on  a  visit  to  her  friends  in 
Switierland,  she  was  supposed  to  have  encouraged  her 
father  to  publish  his  last  work,  'Dernicies  Vues  dc  Poli- 
tique cl  do  FmunciV  in  which  he  descanted  against  the 
guvernmunt  of  a  single  man.  The*  work  was  f.nhifidtMi  in 
France.  At  last  K.'iuipaile,  fir.-t  cuM^ul,  sent  Mndaim*  do 
Stael  an  order  to  quit  Paris,  and  not  to  come  within  forty 
leagues  of  it.  Strange  as  it  niav  seem,  Madame  de  Stael, 
«<ralthy  and  independent,  was  sorely  grieved  at  this  pro- 


hibition'; atid  ahe  and  her  fHanda  axertad  thMBaoHw, 
thoiij^b  in  vain*  to  have  the  order  raoalled.  Booapftrte  is 
said  to  have  replied,  tbat  be  left  the  whole  world  open  lo 
Madame  de  Stael,  exoept  Paris,  whieh  ha  reaerfod  to  him- 
self.  (Thibaudeau ;  Lat  Caaea.)  For  Madame  de  Si^el 
however  the  salona  of  Paria  wore  her  own  element ;  abofcli 
the  want  of  applause^  and  of  literary  and  fisahionablo  orie- 
brity ;  for  she  had  aa  much  ambitkyi  as  Bonaparto  htmsclC 
though  of  a  different  and  mora  innoeuoua  kind.  8 be  wen( 
first  to  Switzerland,  and  then  travelled  throuffb  lul%. 
where  she  gathered  raateriala  for  her  '  Corinne,*  whieh  is  a 
poetical  description  of  Italy  in  the  shape  of  a  novel.  The 
workwaa  much  admired:  it  ia  eloquent  and  irapeaaionod; 
and  the  authoresa  hia  akelehed  with  great  truth  many 
peculiarities  of  the  Italian  chamcter  and  habita,  whieh  had 
been  overlooked,  or  miarepresented  or  caricatured  by  other 
travellers.  Madame  de  Stael  had  already  pnbliahed  a  novel 
in  1803i  entitled  '  Delpbine,'  whieh,  though  powerfully  writ- 
ten, is  a  work  of  very  questionable  morality,  and  abc  felt 
henelf  obliged  to  write  an  apology  for  it  in  her  'R&flexionji 
sur  le  But  moral  de  Delphine.'  *  Corinne*  displays  m  purer 
morality,  andproduoea  a  much  more  elevating  imptaie  ion  on 
the  mind.  As  a  work  of  tiction  however  it  ia  decidedly  w«ak 
the  plot  is  defective  in  arrangement,  and  deflcient  in  die- 
matie  power.  The  authoresa  baa  endeavoured  to  •mbu'Iv 
in  aome  of  her  charactera  the  national  cbaraetora  of  tlur  r 
retpective  ooon tries ;  she  haa  auooeeded  in  aorao,  and  has 
certainly  fkiled  in  othera.  But  aa  a  deacriptivu  work,  i 
work  of  glowing  and  impasaioned  eloquence,  on  aomo  of  the 
most  interaating  topics  with  which  man  ia  coneemod,  v«it- 
gion,  poetry,  the  beautiea  of  nature,  history,  and  ie\o,  a»a 
poetical  picture  of  a  moat  poetical  country,  *  Corinne*  h.ii 
the  big  nest  merits,  and  they  are  of  a  paroMiMnt  rba* 
racter. 

After  having  published  her  book  upon  Italy,  Madame  do 
Stael,  still  debarred  from  Paria  salona  and  Patia  aociriv. 
proceeded  to  visit  and  atudy  a  very  different  eouniry — Ger- 
many, and  after  her  return  aba  compoaad  her  work  *  De 
TAllemagne,'  in  which  she  described  the  feeUnfrs,  the  ltt«ra- 
ture,and  the  habita  of  the  German  people.    This  work  «  • 
printed  at  Paris  in  1  BIO.    The  authoresa  was  not  allowed  i> 
go  to  Parie  herself,  but  she  was  residing  either  at  bor  *c.. 
at  Coppet  on  the  banka  of  the  lake  of  Geneva,  or  in  tome 
provincial  town  of  France  forty  leaguea  fW>m  the  enpiu. 
The  MS.  was  aubmitted  to  the  censora,  aceording  to  \u 
exiatiug  laws,  and  after  several  passages  bad  beenexpuu|^•« . 
the  publication  was  authorised ;  10,000  copiea  wore  struck 
off',  when  auddenly  the  whole  stoek  was  aeiaed  at  iho  pub- 
lislier*a,  by  gendarmea  sent  by  Savary,  Napoleon'a  minivter  ««f 
police,  and  suppressed  by  his  order.    Madame  de  8iael,  w  \. » 
waa  staying  aiBloia,  received  at  the  same  time  order  to  qu*i 
France  immediately.    She  retired  to  Coppet  in  Switaerlar . 
whence  she  remonstrated  with  Savary  against  thia  arbiti«r% 
proceeding,  whieh  was  illegal  even  according  to  the  ii«»# 
law  of  Napoleon,  as  tlie  minister  might  have  seised  a  work 
which  he  considered  dangerous,  even  after  the  censor^  h»'i 
permitted  its  being  printed,  but  be  bad  no  right  Co  dotr... 
it,  being  bound  to  refer  the  matter  to  the  council  of  ^utt' 
(Thibaudeau,  Empirti,  e.  69.)     Msdame  de  Stael  andor- 
stood  or  imagined  that  one  reason  for  this  severity  wa^  !  f  r 
having  omitted  to  mention  the  name  of  the  emperor  N«j  •  - 
leon  and  his  invincible  armies,  which,  Savar>'  said,  bad  bc^ 
come  so  familiar  with  Germany.    Madame  do  Steel  wroi^^ 
from  Coppet  to  Savary,  sayini;  that  she  did  not  see  bow  i».« 
emperor  and  his  armies  could  be  introduced  with  proprutv 
in  a  work  purely  literary.    8avary*s  answer  is  ebaiarcm«t.r 
of  the  man  and  the  times ;  and  it  was  prefixed  by  Madsire 
de  Stael  to  a  new  edition  of  her  work  in  1813.    *  You  must 
not  seek  for  a  cause  of  the  order  which  I  ha^'e  atgnil«i]  i«> 
you  in  the  silence  which  you  have  ke{>t  respecting  the  rm- 
jwror  in  your  last  work,  for  there  was  no  place  in  it  worth,- 
of  him.     Your  exile  is  a  natural  consequence  of  your  ott- 
stant  behaviour  for  yeara  past.    I  liave  thought  that  th'- 
air  of  France  was  not  suitable  to  j'ou,  for  we  are  not  \et 
reduced  so  low  as  to  seek  for  models  among  the  uatim.^ 
Which  you  admire.    Your  last  work  is  not  FVench ;  an  I  1 
have  stopped  its  publication.     I  regret  tlie  loas  wbicli  i!..* 
bookseller  will  suffer  in  rons^oquence,  but  I  could  not  %\\"% 
it  to  appear.'   Independently  of  Modsrae  de  StaeKa  poltiir  . 
opposition  lo  ISiftpo|pon*8  nrbitrar)'  go^^ernment^  thcrv  U3%  * 
derided  antipathy  between  lier  turn  of  mind  and    literary 
tubte  and  that  of  Frunce  in  her  time.     Freneh  lit«ralu^ 
ever  since  the  time  of  Louis  XIV*  had  beooOM  «iolua»vo 
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ona  in  iolerant ;  it  lookad  down  upon  the  litontuiw  of  othtt 
countries  as  semi-barbarous,  and  the  national  iwnity  had 
raised  round  itself  a  kind  of  Chinese  wall  of  pedantie  crili- 
cism,  whioh  hid  withstood  all  the  storms  of  political  and 
religious  change.  It  suited  the  policy  and  the  taste  of  Na- 
poleon to  enoourage  this  feeling  of  overweening  vanitj,  for 
as  Franoe  waa  to  be,  according  to  him,  the  mistress  of  all 
Europe,  and  was  to  dtetate  laws  to  all  nations^  it  was  proper 
that  the  language  and  literature  of  France  should  be  con- 
aidered  superior  to  those  of  all  other  countries.  Madame 
de  Stael,  by  extolling  the  literary  productionaof  the  Germans 
and  English,  had  run  against  all  the  predilections  and  as- 
pirations of  the  French  and  of  Napoleon ;  flAd  therefore 
Savary  aaid,  and  said  truly  at  the  time,  that '  her  work  was 
not  Freneh.'  la  the  end  however  her  work  has  become 
French,  and  her  example  has  had  a  most  beneficial  influ- 
ence upon  French  Itteratiiie. 

Madame  de  Stael  remained  for  a  time  at  Coppet,  closely 
watched,  even  on  Swiss  ground,  by  the  omnipresent  French 
police.  She  waa  (brbid£in  to  stir  more  than  ten  leagues 
from  her  residence  in  any  direction,  and  her  friends  were  pro- 
hibited ftom  viaiting  her,  but  at  last  she  contrived  to  escape 
from  thraldom,  and  went  to  Russia  on  her  way  to  England ; 
for  at  that  timo  a  person  from  the  Continent  wishing  to 
reach  En^aad  muat  find  his  way  to  it  through  the  extre- 
mities of  Europe.  She  has  given  an  account  of  her  wan- 
derings and  the  petty  but  galling  persecution  to  which  she 
was  enbjeet,  in  her  '  Dix  AnnMs  d'Bxil,'  a  work  which, 
bating  some  egotism  and  exaggeration,  may  be  useful  to 
those  who  wisli  to  form  an  accurate  idea  of  Napoleon  and 
his  prinoiples  of  government. 

During  her  residence  at  Coppet,  Madame  de  Stael,  who 
had  been  many  years  a  widow,  became  acquainted  with  M. 
de  Rocca,  of  an  old  ftimily  of  Oeneva,  whom  she  married 
privately.  He  wii  also  an  author,  and  published  a  book  en 
the  Freneh  war  in  Spain» 

In  1 81 4,  after  Napoleon's  abdication,  Madame  de  Stael 
returned  to  Paris,  where  she,  Benjamin  Constant,  and  her 
other  old  friends  belonged  to  what  wai  oalled  the  Constitu- 
tional party,  whioh  supporied  the  charter  of  Louis  XVIII. 
and  a  boot  fide  representative  govemroetit,  in  opposition  to 
the  Bonapartists,  who  were  conspiring  for  Napoleon,  te  the 
old  revolutioniaist  who  still  dreamt  of  a  republic,  and  to 
the  ultra  royaliits,  who  wished  to  restore  the  absolutisni  of 
the  antient  monarchy.  The  return  cf  Napoleon  from 
Biba  decided  the  question  fbr  the  moment.  Madame  de 
iSltael  remuined  at  Paris,  and,  as  welt  aa  Benjamin  Constant^ 
appeared  to  be  reconciled  to  Napoleon,  thinking  thttt  he 
must  now  accommodate  himself  to  a  cooatiuitiomd  system 
of  government.  After  his  second  fall,  she  twtumed  to 
Switzerland,  and  teemed  to  have  weaned  bersolf  fhom  active 
politics.  She  occupied  herself  with  prepaiing  her  last 
vrork  for  the  p««is,  *  Considerations  cur  la  lUvolution  Fran* 
^ise,'  published  after  her  death,  which  took  place  July  14, 
1S17.  She  was  buried  in  the  family  tomb  at  Coppet.  Her 
son.  the  Baron  do  Stael,  who  died  in  1887,  made  himself 
known  in  France,  under  the  Restoration,  by  hia  philan- 
thropy, his  attachment  to  constitutional  liberty,  and  by 
some  works  of  unpretendinp;  merit ;  among  othen^  his  'Let* 
tres  sur  TAngleterre,'  published  in  IdSd. 

Madame  de  Stacrs  book  on  the  French  revolution  ia  one 
among  the  crowd  of  works  on  that. all  important  subject 
which  deserves  to  go  to  posterity.  The  authoressi  being  the 
daughter  of  Necker,  and  personally  acquainted  in  early 
youtn  with  the  principal  characters  of  tiiat  great  drama, 
was  well  qualified  to  record  in  her  aftor-life  the  reminiaoopces 
of  that  singular  period.  In  her  work  she  lays  bare  with* 
out  bias  the  springs  of  action  of  the  different  individualst  and 
exposes  the  whole  internal  working  of  the  political  ma- 
ehinery»  which  people  from  the  outside  eould  not  aebarately 
undervtand.  She  had  been»  in  ftMl«  *  behind  the  scenes,* 
and  she  waa  afterwards  raised  by  experienbe  allots  tho  vul- 
gar admiration  of  the  orude  experiments  of  the  pretended 
repoUicans  of  Franoe.  StiU  her  work  is  tioi'compmhen* 
aive;  it  wants  unity  of  purpose ;  it  is  rather  a  commentaNi 
a  book  of  remarks  on  the  Frendi  revolution,  than  a  history 
of  that  great  event  Her  principal  object,  and  it  is  en  her 
part  an  amiable  one,  though  •omeiHiat  egotistioal.  waa  to 
juatiiy  the  political  cooduot  of  her  flkther  M.  Necker,  an 
honest  but  oeilainly  not  a  first-^rate  statesman,  and  one 
who  was  louUy  unfit  Ibr  the  exigencies  of  the  timet.  Yet 
ill  other  respeols  her  work  haa  much  merit;  it  is  written  in 
a  tevperato  and  impMUal  tette»  it  bend*  te  tione  of  the 


•hort^Uved  powera  of  the  times,  ond  it  exhibits  philosophi* 
cal  as  well  as  political  acuteness.  *  If  she  had.'  says  h^r 
friend  Benjamin  Constant,  *  painted  individuals  more  fre- 
quently and  more  in  detail,  her  work,  though  it  might  have 
ranked  lower  as  a  literary  composition,  would  have  gained 
in  interest.'  Some  of  her  characters,  especially  of  the  earlier 

Kriod  of  the  revolution,  such  as  Calunne,  Brienne,  Mim- 
au,  Pethion,  are  most  graphically  sketched. 

Madame  de  Stael  wrote  several  other  works.  That  *  On 
the  Inttuenceof  ihe  Passions,'  published  in  1796.  although 
it  contains  many  acute  remarks,  partakes  of  the  unsettled 
morality  of  the  times,  being  written  just  after  the  period  of 
the  reign  of  terror.  In  it  she  reflects  upon  the  fearful 
vision  that  had  just  passed,  and  this  work  ought  to  be  retfd 
as  an  appendage  to  her  later  work  on  the  French  revolu- 
tion. She  wrote  also  *  Reflexions  sur  le  Suicide  ;*  '  Essai 
sur  left  Fictions;'  and  several  tales  and  other  minor  compo- 
sitions. She  contributed  a  few  articles  to  the  'Biograpnie 
UniverscUe,'  among  which  is  that  on  '  Aspasia.'  Her  works 
have  been  collected  and  published  in  17  vols.  8vo.,  Paris, 
1830.  As  a  literary  person  she  was  the  most  distinguished 
woman  of  her  age.  She  was  open  to  the  weaknesses  of 
ambition,  but  she  was  always  'independent,  honest,  and 
sincere. 

STAFF,  in  Music.  The  five  parallel  lines  and  the  fbur 
spaces  between  the  lines,  on  which  notes  and  other  musical 
characters  are  placed,  are,  collectively,  called  the  Staf. 

STAFF,  MllJTARY.  In  the  British  empire  this  con- 
sists, under  the  king  and  the  general  commanding^in-chief, 
of  those  general,  field,  and  regimental  officers  to  whom  is 
confided  the  care  of  providing  the  means  of  rendering  Ihe 
military  force  of  the  nation  efllcient,  of  maintaining  disci- 
pline in  the  army,  and  regulating  the  duties  in  every  branch 
of  the  service. 

Besides  the  cotnmander-in*chief,  his  military  secretaries 
and  aides-de-campk  the  general  staff  consists  of  the  adjutant 
and  quartermasteivgonerals,  with  their  respective  deputies, 
assistants,  and  deputy*BSsistants;  the  director-general  of 
the  medical  department,  and  the  chaplain-general  of  the 
fbrocs.  The  staff  of  the  Oi>d nance  department  consists  of 
the  master-general  and  lieutenant-general,  with  their  de- 
potiee  and  assistants ;  the  inspector  of  fortifications,  and  the 
director  of  the  engineers.  The  head-quarters  for  the  gene- 
ral staff  are  in  London,  Them  are  also,  for  the  several 
military  diatriots  into  which  Great  Britain  is  divided,  in- 
specting fleld-otfioers,  assistant  Adjotants^general,  and 
majors  of  brigade,  together  with  ihe  oflSoera  attached  to  the 
recruiting  service.  The  head-quarters  fbr  Scotland  are  at 
Bdinburgh.  For  Ireland,  besides  the  lord-lieutenant  end 
his  aidesi>do«camp,  the  chiefs  ofihe  staff  consist  of  a  depat>'- 
adjulant  and  a  deputy- quartermaster-general,  with  their 
asstiianiB.  Their  head^quarters  are  at  Dublih ;  and  th^re 
are,  beatdas,  the-eeveral  officers  for  the  military  distriets  of 
tlias  part  of  the  empire.  Lastly,  in  each  of  the  colonies 
thete  is  a  ctaff  gradoated  in  acoonSanoe  with  the  general 
staff  of  the  army,  and  consisting  ot  the  general  command- 
ing, hit  aidea^e-camp,  military  secretaries,  end  majors  of 
brigade,  an  inspecting  field-officer,  a  deputy-adjutant,  and  a 
deputy-quartermaster-general. 

The  adjutant^generri  of  the  army  is  charged  with  the 
duty  of  reeruiting,  clothing,  and  arming  the  troops,  super- 
intending their  discipline,  granting  leave  of  absence,  and 
discharging  the  men  when  t  he  period  of  their  service  is  ex- 
pired. T6  the  quartermaStM^general  is  confided  the  duty 
of  regulating  the  marches  of  the  troops,  providing  the 
supplies  of  provisions,  and  assigning  the  quarters^  or  places 
pf  enoampnient. 

All  military  commanders  of  territoriet  or  of  bodies  of 
troops  in  Great  Britain,  Ireland^  or  in  foreign  stations, 
transmit  periodically  to  the  adjutant-general  of  the  army 
ciroutnatantial  acoounta  of  the  state  of  the  territory  and  of 
Ibe  tcoopa  which  they  oontmand ;  and  the  reports  am  regu- 
larly submitted  to  the  general  oommanding^in-chief.         ' 

The  staff  of  a  regiment  consists  of  the  sSjntant,  quarter- 
master, paymaster,  chaplain,  and  sui^geon. 

The  outies  of  a  military  staff,  as  a  branch  of  tactics,  may 
bo  said  to  have  originated  in  modern  tlurope  during  the 
reign  of  Louie  XIV.,  when  armies  of  mat  nomeridil 
strength  wera  opposed  to  each  other.  The  diftculty  of  fiitd- 
ing  subsistence  for  such  vast  bodies  of  men  induced  t1^ 
generals  to  fonn  them  into  grand  divisions,  Which  Ivet^ 
odaftered  in  difibrent  parts  of  a  country.  The  art  of  war 
tfien  began  to  QoaaieC  in  a  great  measure  in  mfaklng  toiA- 
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biucd  movetnon(s  of  troops,  and  in  the  cboioe  of  strong  post-  i  it  affords  of  supplying  provisions  or  qaart«rs  for  Urn  tioopsu 


tions;  an.l  the  Marechal  cl«  Luxembourg  is  said  to  have 
been  chiefly  distinguished  for  his  skill  in  conductine^  the 
operations  of  warfare  on  this  principle.  MarScbal  Puysegur, 
vrho  began  to  serve  in  1677,  observes  that  before  his  time, 
except  the  rules  of  fortification,  no  theory  or  establislied 
principles  relating  to  the  art  of  war  had  been  given;  and  he 
appears  to  have  been  the  first  who,  by  actual  observations  of 
a  country,  made  himself  acquainted  with  the  facilities  which 
it  afforded  for  marching  or  encamping.     He  states  that  this 
duty  had  till  then  been  omitted  entirely  or  negligently  per- 
formed, the  knowledge  of  the  roads  and  positions  being  ob- 
tained only  from  the  reports  of  officers  who  had  accidentally 
made  observations,  or  from  the  accounts  of  the  country- 
people  ;  and  he  adds  that  often,  when  a  march  had  com- 
menced, or  an  encampment  had  been  formed,  the  army  was 
compelled  to  change  its  route  or  abandon  the  position  on 
account  of  impediments  in  the  one  or  the  unfitness  of  the 
other. 

It'he  first  establishment  of  a  permanent  military  staff  (£tat 
majeur,  as  it  was  called)  was  made  in  France  in  1783,  about 
the  conclusion  of  the  Revolutionary  war  between  Great 
Britain  and  the  United  States  of  America.  The  officers 
!Bvho  held  the  highest  rank  in  it  were  considered  as  assist- 
ant-quartermaster-generalfl,  and  their  deputies  as  captains. 
The  first  duties  consisted  in  collecting  the  reports,  the 
orders  and  instructions  which  had  formerly  passed  between 
the  generals  of  the  French  armies  and  the  minister  of-war. 
together  with  the  plsns  of  the  ground  on  which  the  most 
important  actions  had  taken  place ;  and  from  these  docu- 
ments it  was  endeavoured  to  acquire  a  knowledj^e  of  the 
causes  of  success  or  defeat  as  far  as  these  depended  on  the 
dispositions  of  the  troops  and  the  nature  of  the  ground. 
The  persons  who  were  allowed  to  enter  the  department  of 
the  6tat  majeur  were  such  as,  to  a  knowledge  of  the 
general  theory  of  military  tactics,  added  that  of  topographi- 
cal surveying,  and  who  were  skilful  in  the  art  of  repre- 
senting on  a  plan  the  features  of  ground  so  as  to  present  to 
the  eye  at  once  a  view  of  its  capabilities  as  a  military  posi- 
tion, and  of  the  facilities  which  it  might  afford  for  the  march 
of  troops  with  their  artillery  and  stores. 

About  the  year  1800  the  British  government  first  formed 
a  particular  school  for  the  purpose  of  instructing  officers  in 
the  art  of  surveying  ground  in  connection  with  that  part  of 
tactics  which  relates  to  the  choice  of  routes  and  of  advan- 
tageous positions  for  troops.  These  officers  were  independent 
of  the  master-general  of  tne  ordnance,  and  served  under  the 
orders  of  the  Quarter  master-general  or  adjutant-general; 
they  were  called  staff-officers,  and  were  selected  from  the 
cavalry  or  infantry  after  having  done  duty  with  a  regiment 
at  least  four  years.  They  were  first  employed  in  fi^ypt* 
where  they  rendered  considerable  service ;  and  the  school 
was  afterwards  united  to  the  Royal  Military  College,  which 
had  been  then  recently  instituted  for  the  instruction  of 
cadets  who  were  to  serve  in  the  cavalry  or  the  infantry  of 
the  line.  At  that  institution  a  limited  number  of  officers, 
under  the  name  of  the  senior  department,  continue  to  be 
iu.-vtructed  in  the  duties  of  the  staff,  and  in  the  sciences  con- 
nected with  the  military  art. 

During  the  war  in  Spain,  from  1808  to  1813,  the  staff- 
officers  were  ci^nstantly  employed,  previously  to  a  march  or  a 
retreat,  in  surveying  the  country  at  least  one  day's  journey 
in  front  of  the  army.  Afler  the  death  of  the  duke  of  York, 
the  staff  corps  ceased  to  be  kept  up.  and  for  several  years  it 
was  reduced  to  a  single  company,  which  was  charged  with 
the  duty  of  repairing  the  military  canal  at  Hythe.  This 
company  was  afterwards  incorporated  with  the  corps  of  sap- 
pers and  miners. 

Tlie  duties  of  officers  belonging  to  the  quartermaster- 
gene  raFs  staff  are  very  different  from  those  of  the  military 
engineers;  the  latter  are  employed  in  the  construction  of 
permanent  fortifications,  batteries,  and  field-works;  whUe 
the  former  survey  ground  in  order  to  discover  roads,  or  sites 
for  military  positions,  for  fields  of  battle,  or  quarters  for  the 
troops.  The  education  of  a  staff-officer  is  such  as  may  qua- 
lify him  for  appreciating  the  military  character  of  ground : 
for  this  purpose  he  learns  to  trace  the  directions  of  roads 
and  the  courses  of  rivers  or  streams  ;  and  in  mountainous 
countries  to  distinguish  the  principal  chains  from  their  ra- 
mifications, to  examine  the  entrances  of  gorges,  and  to 
determine  the  heights  of  eminences  or  the  depths  of  ravines. 
He  has  besides,  to  acquire  a  facility  in  determining  or  esti- 
mating the  respureeaof  a  district  with  respect  to  tlie  means 


[Reconnoissance.] 

The  staff-officer  ought  also  to  know  how  to  correct  ilt«* 
illusions  to  which  the  eye  is  subject  in  examining  ftround, 
from  the  different  stales  of  the  air,  and  the  number  and 
nature  of  the  objects  which  may  inter\eiic  between  bimse.! 
and  those  whose  positions  are  required.  He  ought  to  be 
able  to  estimate  the  number  of  men  whom  a  visilike  tract  o: 
ground  can  contain,  and  to  form  a  judgmoni  concern  in  r 
the  dispositions  and  atratagems  whioh  it  may  permit  ari 
army  to  put  in  practice. 

STAFFA.  This  small  basaltic  island,  lying  w<»i  of  tl.e 
larger  trap*masses  of  Mull,  once  difficult  of  aoeosa  io  <»prrt 
boats  only,  moy  now,  during  the  summer,  be  visiiod  in  ««fii- 
equipped  steamers  from  Oban  and  Tobermorie,  and  on  ii^c 
same  day  the  voyager  may  land  on  loBa. 

Suffa  is  entirely  composed  of  amorpboas  and  pillarrd 
basalt:  the  pillars  have  in  many  parts  of  the  niggctd  oor-* 
yielded  to  the  action  of  the  sea,  and  permitted  ibe  format i«.: 
of  raves,  some  of  them  unrommonly  pietuniaqae,  wrhkb  Ar^ 
generally  arched  over  by  what  seems  to  be  amorpboos  tr.**. 
rock,  but  really  is  often  prismatised  in  an  irregular  mafin«t 
The  island  has  a  very  irregular  and  unequal  aurf««». 
affording  poor  pasture.  On  this  detached  nanow  suium 
are  boulders  of  granite  resembUng  the  red  rock  of  Roes  i.. 
Mull. 

Staffa,  since  it  was  almost  discovered  in  1772,  by  Si: 
Joseph  Banks,  who  in  his  letter  to  Pennant  nolica»  \*ei« 
accurately  the  mineral  structure  and  the  pidumsque  caver r.^ 
and  cliffs,  has  been  visited  and  described  by  many  perM>a>  t.f 
eminence.  M'Culloch  (Gerdogy  qf  tMs  ScniiiMh  lUet}  ha« 
published  very  elegant  drawings  of  Fmgal*s  Cave  a;.H 
several  other  points  of  picturesque  and  geological  mtere**, 
and  two  of  the  best  prints  which  we  have  seen  of  Fings]  <» 
Cave. are  those  engraved  by  direction  of  the  late  Tlacrtfts^ 
Allan,  Esq.,  and  published  in  the  article  *  Geology*  of  ii^> 
Eneyclop^dia  Britanniea. 

Skirting  in  a  boat  the  coast  of  Stafia,  the  frequent  rarr« 
and  ranges  of  pillars*  erect,  or  curved  beneath  a  huge  en  a>  - 
lature  of  rock,  and  the  regular  pavement  formed  by  ibe 
angular  sections  of  the  pillus,  astonish  IWj  apectaior. 

The  Boat-Cave,  Mackinnon*s  or  the  Cormorant  Cave  1 1 
is  much  frequented  by  these  birds),  and  Fingal*s  Cava,  msv. 
in  ordinary  weather,  be  explored  in  a  boat«  and  a.  landiii^ 
may  be  effected  on  Buacbaill^  (Boo-dia-la),  tbe  Herdsmau  > 
Isle,  which  is  remarkable  for  its  arched  eolomna  of  basalt 
FingaVs  Cave  may  be  entered  on  foot,  on  the  south  sidf. 
along  a  rugged  pavement  of  pillar  tops.  Looking  out  ii^u 
near  the  extremity,  tbe  eye  is  delighted  with  tbo  brtK-' 
prospect  of  lone,  through  the  long  dark  vista  of  the  cau- : 
above,  the  roof  is  formed  partly  of  piUar-aectionskand  par^> 
of  the  already  mentioned  amorphous  trap;  the  aides  c:t 
straight  verticiEd  prisms  of  basalt,  washed  at  their  Imae  h}  i 
deep  and  often  tumultuous  sea. 

The  following  measures  in  this  celebrated  spot  are  take^ 
from  Sir  J.  Banks*s  letter  already  referred  to:— 

I^ength  of  FingaVs  Cave,  from  rock  withoat        371     a 

Length  of  Fingal's  Cave,  from  pilch  of  the  arch  250     c» 

Breadth  of  Fingal's  Cave,  at  mouth  . 

Breadth  of  FingaKs  Cave,  at  farther  end 

Height  of  arch  at  mouth 

Height  of  arch  at  end 

Height  of  an  outside  pillar 

Height  of  one  at  the  north-west  comer 

Depth  of  water  at  the  mouth    . 

Depth  of  water  at  the  bottom  of  the  cave 

Direction  of  the  cave  north-east  by  east  (magnetic). 

On  a  careful  survey  of  the  rocky  cliffs  of  Staib,  «« 
that  the  Imsahic  mass  may  be  considered  in  thtve  pai 
subjacent  amorphous  and  lava-lUie  mass,  1 1,  1 7»  or  SO  k  : 
exposed,  on  whioh  (especislly  beyond  the  north-west  ud«  i ' 
FingaFs  Cave),  the  pillars,  30,  60,  64,  56  feet  high,resusn. 
these  are  covered  by  a  aeemingly  amorphous  bnt  really  irit- 
gularly  prismatic  entablature,  30,  60,  and  66  foet  in  xhii^i- 
ness  (Banks*s  measures).  The  tops  of  the  pillan  aro  o«ud:;i 
in  a  nearly  regular  plane  declining  to  ike  south-eaal,  and  the 
bases  are  also  in  a  surface  nearly  parallel.    The  section  •( 
the  pillars  is  rarely  trianguler  or  quadrangular,  genenn^ 
pentagonal  or  hexagonaL    Some  of  tbem  are  2  feet  in  dis- 
meter,  others  as  small  as  1  foot,  9  inches,  or  tvwa  6  incfks. 
They^are  less  mgularlj  jointed  than  thoae  of  Ibo  Giants 
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Causeway,  and  most  fVequently  the  joint  surfaces  are  con- 
cave in  the  lower  stone.  Zeulitic  minerals  occur  sparingly 
Hi  I  he  bastall  and  in  the  intersuces  of  the  pillars. 

( Pennant's  Tour  in  Scotland,  including  Banks's  Letter  to 
Pennant,  1772;  Neceer,  Voyage  en  Ecosse,  1821;  M'CuU 
Ijoli's  IVestem  Islet  qf  Scotland.) 
STAFFORD,  Duke  of  Buckingham.  [Buckinghau.] 
STAFFORD,  WILLIAM  HOWARD,  VISCOUNT, 
was  the  second  surviving  son  of  Thomas,  twentieth  earl  of 
Arundel  (the  collector  of  the  Arundelian  Marbles),  by  his 
wife  the  lady  Alathea  Talbot,  daughter  of  Gilbert,  seventh 
eurl  of  Shrewsbury :  he  was  born  on  the  SOth  of  November, 
1612.  He  was  thus  uncle  to  Thomas,  the  twenty-second 
r.irl  of  Arundel,  who  was  restored,  after  the  return  uf  Charles 
11 ,  to  the  dukedom  of  Norfolk,  which  had  been  forfeited  by 
his  gie»L-great  grandfather. 

Burnet,  who  knew  Lord  Stafford  in  his  last  days,  says, 
'He  was  a  weak  but  a  fair-conditioned  man ;  he  was  in  ill 
terms  with  his  nephew's  family;  and  had  heen  guilty  of 
threat  vices  in  his  youth,  which  had  almost  proved  faial  to 
liim.* 

While  he  was  known  as  Sir  William  Howard,  K.B.,  he 
m-inied  Mary,  sister  of  Henry,  thirteenth  Baron  Stafford; 
\\hich  Henry  died,  unmarried,  in  1637,  when  his  barony 
descended  lo  his  distant  relation  Roger  Stafford,  a  person 
who  appears  to  have  sunk  to  the  lowest  class  of  the  people, 
thoui^h  the  great-grandson  of  the  famous  Edward  Stafford, 
third  duke  of  Buckingham,  and  also  of  Margaret  Plan> 
ini^enet,  the  unfortunate  countess  of  Salibbury,  and  niece 
of   King  Edward  IV.      Roger's  sister  was  married  to  a 
joiner  at  Newport,  in  Shropshire,  and  they  had  a  son  whu 
Ined  in  that  town,  following  the  trade  of  a  cobbler.   Nor  bud 
the  elder  branch  of  the  family,  in  which  the  title  remained 
for  several  G:enerations,  heen  always  much  more  honourably 
matched:  Roger's  uncle,  Edward,  the  eleventh  lord,  indeed 
married  a  daughter  of  the  earl  of  Derby  ;  but  his  son.  Ed- 
ward, the  twelfth  lord,   chose  to  share  his  title  with  his 
m other's  chambermaid ;  and  from  her,  through  a  son,  who 
died  during  the  life  of  his  father,were  sprune  the  thirteenth 
baron,  Henry,    already   mentioned,  and    his  sister,   who 
became  the  wife  of  Sir  William  Howard. 

Upon  thedeathof  his  brother-in-law.  Sir  William  Howard 
inime<liately  assumed,  or  at  least  claimed,  the  title  of  Baron 
Stafford,  in  xighi  of  his  wife,  a  claim  which,  in  any  cir- 
iMnstances,  certainly  could  not  have  been  sustained  at 
:hai  day.  But  it  was  soon  discovered,  and  admitted  on  all 
h  tiids.  that  the  true  heir  to  the  barony  survived  in  the  per- 
son of  Roger  Stafford,  although  he  had  hitherto  gone  by  the 
namo  of  Fludd  or  Floyd.     Ro^er  however  was  induced,  no 

•  ioiiht  for  a  consideration,  to  submit  his  title  to  the  dignity, 
on  the  5th  of  December,  1637,  to  the  decision  of  the  king, 

•  upon  which  submission,'  it  is  stated,  *  his  majesty  declared 
li  s  royal  pleasure  that  the  said  Roger  Staffbid,  having  no 
\  art  of  the  inheritance  of  the  said  Lord  Stafford,  nor  any 
of  her  lands  or  means-whaLsoever,  should  make  a  resignation 
of  all  claims  to  the  title  of  Lord  Stafford,  for  his  majesty  to 
fl Impose  of  as  he  should  see  fit.'  A  deed  of  surrender  was 
a  <v.>plingly  enrolled  on  the  7  th  of  December,  1639;  and, 
<  I(iuiu(:h  such  a  resignation  of  a  peerage  has  since  been 

•  brided  to  be  illegal,  the  king  now  considered  himself  at 
1  ibei  t>  to  dispose  of  the  dignity.  On  the  12th  of  September, 
1  i'y  40.  Sir  William  Howard  was  created  haron,  and  his  wife 
fi.iroMcss  Stafford;  and  on  the  Uth  of  November  following 
l.ij.d  Stafford  was  made  a  viscount,  that  being  found  to  be 
I  be  inly  way  of  giving  him  as  high  a  precedency  as  the 
!\r:  rner  barons.  Roger  is  supposed  to  have  died  unmarried 
iii  tile  course  of  the  same  year. 

f  .ord  Stafford  had  been  bred  a  strict  Roman  Catholic,  and 
'•'.rug  ihe  civil  war  he  adhered  to  the  royal  side.  After  the 
Ke-toialion.  accordinej  to  Burnet,  'he  thought  the  king  had 
tj  .1  rewHrded  him  for  his  former  services  as  he  had  deserved  ; 
-'•  b<*  often  voted  a<;ainst  the  court,  and  made  great  applica- 
\\'tu<  always  to  the  earl  of  Shaftesbury.  He  was  on  no  good 
f.  1  ins  wiih  the  duke  [of  York];  for  the  great  consideration 
1  -.>  cntut  had  of  his  nephew's  family  made  him  to  be  the 
t:  -t  [inure?]  neglected.*  He  docs  not  however  appear  to 
t.  ;vc  ever  nrode  any  figure  in  parliament  down  to  the  time 
\s  !irn  all  the  Roman  Catholic  peers,  twenty-one  in  number 
«'  .-juks  three  who  conformed\  were  excluded  from  the 
by  the  act  of  th«  SOth  of  Char.  IL,  st.  2,  to  wfiich 
ro>  al  assent  was  given  on  the  3Uth  of  November,  1678. 
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Under  date  of  18th  June,  1670,  Evelyn  records  in  his 
Diary '  that  he  met  Lord  Stafford  at  a  dinner  party  at 
P.  C.  No.  1410. 


Goring  House  (the  town  residence  of  Lord  Arlington); 
when,  he  says,  '  Lord  Stafford  rose  from  table  in  some  dis- 
order because  there  were  roses  stuck  about  the  fruit  when 
the  desert  was  set  on  the  table,  he  having  such  an  antipathy 
to  them  as  once  Lady  Sl  Leger  had;  and  to  that  degree 
that,  as  Sir  Kenelm  Digby  tells  us,  laying  but  a  rose  upon 
her  cheek  when  she  was  asleep,  it  raised  a  blister ;  but  Sir 
Kenelm  was  a  teller  of  strange  things.' 

Lord  Stafford  is  only  remembered  in  history  as  the  last' 
and  most  distinguished  of  the  numerous  victims  whose 
lives  were  sacrificed  in  the  tragedy  of  the  Popish  Plot. 
[Oates,  Titus.]  In  his  first  examination  before  the  Com- 
mons, on  the  23rd  of  October,  16  78,  Oates  mentioned  Stafford 
as  the  person  who  had  been  appointed  by  the  general  of  the 
Jesuits  to  the  office  of  paymaster  of  the  army.  Two  days 
after,  Stafford  rose  in  his  place  in  the  House  of  Lords,  and 
stated  that  he  was  informed  there  was  a  warrant  issued  out 
from  the  lord  chief  justice  of  England  to  apprehend  him, 
and  submitted  himself  to  their  lordships*  judgment.  Bur- 
net says,  '  When  Oates  deposed  first  against  him,  he  hap- 
pened to  be  out  of  the  way,  and  he  kept  out  a  day  longer; 
but  the  day  after  he  came  in  and  delivered  himself,  which, 
considering  the  feebleness  of  his  temper  and  the  heat  of 
that  time,  was  thought  a  sign  of  innocence.'  Before  the 
House  rose  be  intimated  that  he  should  surrender  to  the 
warrant;  and  after  being  consigned  in  the  first  insfance 
to  the  prison  of  the  King*s  Bench,  he  was  ultimately,  on 
the  3Uth,  committed  to  the  Tower,  alon;;  with  the  other  ac- 
cused noblemen,  the  earl  of  Powis,  and  the  Lords  Petre, 
Arundel,  and  Belasyse. 

On  the  51  h  of  December,  a  message  was  brought  from  the 
Commons  by  Sir  Scrope  How,  who  informed  their  lordships 
that  he  was  commanded  to  impeach  Lord  Stafford  of  high 
treason  and  other  hi^h  crimes  and  misdemeanours.  Three 
days  after  the  earl  of  Essex  laid  before  the  bouse  an  infor- 
mation which  had  been  sworn  on  the  24th  before  two  ma- 
gistrates of  the  county  of  Stafford  by  'Stephen  Dugdale, 
Gent.,  late  servant  of  the  Lord  Aston,  of  Tixhall,*  who  as- 
serted therein  that  in  the  beginning  of  September  of  the 
preceding  year,  he  had  been  promised  a  large  reward  by 
Lord  Stafford  and  a  Jesuit  of  the  name  of  Vrie  or  Evers,  if 
he  would  join  in  a  conspiracy  to  take  the  king's  life.  The 
prorogation  of  the  parliament  at  the  end  of  the  month,  and 
its  dissolution  a  few  weeks  after,  prevented  any  further  pro- 
ceedings being  taken  until  aAer  the  assembling  of  the  new 
parliament  in  the  beginning  of  March,  1679.  On  the  1 8th 
of  that  month  the  lords'  committee  of  privileges,  to  whom 
the  question  had  been  referred,  reported  their  opinion  *  that, 
in  all  cases  of  appeals  and  writs  of  error,  they  continue  and 
are  to  be  proceeded  on  in  statu  quo^  as  they  stood  at  the 
commencement  of  the  last  parliament,  without  beginning 
de  novo;*  and  on  the  following  day  the  house,  after  debate, 
agreed  to  this  report.  The  commons  sent  up  their  articles 
of  impeachment  against  the  five  lords  on  the  7th  of  April ; 
and  on  the  16th  Lord  Stafford  put  in  his  answer,  in  wnich 
he  protested  his  entire  innocence  of  the  crimes  laid  to  bis 
charge.  Another  prorogation,  followed  by  a  dissolution, 
took  place  in  the  ena  of  May ;  and  the  new  parliament  did 
not  meet  for  the  despatch  of  business  till  October,  1680. 
During  all  this  time  the  accused  lords  had  lain  in  the  Tower; 
and  meanwhile  the  plot  had  been  propped  up  by  the  testi- 
mony of  Bedloe,  Dangerfield,  Turberville,  Denis,  and  other 
new  witnesses.  At  last,  on  Tuesday,  the  30th  of  November 
(his  birth-day).  Lord  Stafford,  selected,  according  to  Sir 
John  Reresby,  as  being  'deemed  to  be  weaker  than  the 
other  lords  in  the  Tower,*  was  brought  to  the  bar  of  the 
House  of  Lerds,  assembled  as  a  court  of  justice  in  West- 
minster Hall,  to  take  his  trial,  the  lord  chancellor.  Lord 
Finch  (afterwards  earl  of  Nottingham),  presiding  as  lord 
high  steward.  Reresby  and  Evelyn  were  both  present,  and 
have  both  given  us  an  account  of  the  scene.  A  singular 
circumstance  mentioned  by  Evelyn  is,  that  Stafford's  two 
daughters,  the  marchioness  of  Winchester  being  one  of 
them,  were  with  him  in  his  box,  as  well  as  the  lieutenant  of 
the  Tower,  the  axe-bearer,  and  the  guards.*  He  remarks 
also  that  just  forty  years  before,  when  Lord  Strafford  Was 
tried  in  the  same  place,  the  lord  steward  was  the  present 
prisoner's  father  (the  late  earl  of  Arundel).  Reresby  says 
it  was  the  deepest  solemnity  he  ever  saw.  Besides  Oates 
and  Dugdale,  who  repeated  their  former  evidence  with  ad- 
ditions or  variations,  Turberville  swore  that  Stafford  bad 

•  In  (lie  prinU'd  '  Diary*  at  litis  vlaca  (vol.  I.,  p.  406.  4to  edit  ),  Uie  ptiioatr 
is  bt  raisUku  called  Lurd  Straffurd  thiouglumt. 
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SiflO  offerea  him  a  reward  to  kill  the  king.  The  trial  lasted 
seven  days.  Reresby  says  that  the  prisoner  so  far  deceived 
those  who  counted  upon  a  poor  defence,  '  as  to  plead  his 
cause  to  a  miracle.'  Burnet  also,  who,  we  have  seen,  had 
no  high  opinion  of  Stafford's  ■tTeng:th  of  mind,  admits  that 
he  '  l^haved  himself  during  the  whole  time,  and  at  the  re- 
ceiving his  sentence,  vrith  much  more  constancy  than  was 
expected  from  him.'  When  the  votes  of  their  loroships  were 
taken,  on  Tuesday,  the  7th  of  December,  31  voted  Not 
GuUty,  and  55  Guilty.  {State  Triais,  vil,  1*93-1576.)  Four 
of  the  Howards,  his  relations,  namely,  the  earls  of  Carlisle, 
Berkshire,  and  Suffolk,  and  Lord  Howard  of  Escrick,  con- 
demned him ;  the  onlv  one  of  his  own  family  who  voted  for 
his  acquittal  was  Lord  Arundel  (sitting  as  Lord  Mowbray), 
the  son  of  the  duke  of  Norfolk. 

Within  two  days  after  his  condemnation  he  sent  for 
Burnet  and  the  bishop  of  London,  to  whom  he  made  the 
most  solemn  protestations  of  bis  innocence.  '  I  pressed  him 
in  several  points  of  religion,'  says  Burnet,  'and  urged 
several  Uiings  which  he  said  he  had  never  heard  before. 
He  said  these  things  on  another  occasion  would  have  made 
some  impression  upon  him;  but  he  had  now  little  time, 
therefore  he  would  lose  none  in  controversy :  so  t  let  that 
discourse  fall.  I  talked  to  him  of  those  preparations  for 
death  in  which  all  Christians  agree ;  he  entertained  these 
very  serioufdy,  much  above  what  I  expected  from  him.' 
However,  he  was  desirous  of  saving  his  life,  if  it  could  be 
done;  and  he  told  Burnet,  that  if  that  would  obtain  his  par- 
don, he  could  Ind  would  discover  *  many  other  things  that 
were  more  material  than  anything  that  was  yet  known,  and 
for  which  the  duke  [of  York]  would  never  forgive  him.' 
Upon  this  being  reported  to  the  House  of  Lords,  he  was 
immediately  sent  for;  when  '  he  began,'  says  Burnet,  'with 
a  long  reUtion  of  their  [the  Catholics']  first  consultations 
about  Uie  methods  of  bringing  in  their  religion,  which  they 
all  agreed  could  only  be  brought  about  by  a  toleration.  He 
told  them  of  the  earl  of  Bristol's  project ;  and  went  on  to 
tell  who  bad  undertaken  to  procure  the  toleration  for  them ; 
and  then  he  named  the  earl  of  Shaftesbury.  When  he 
named  him,  he  was  ordered  to  withdraw;  and  the  lords 
would  bear  no  more  from  him.'  It  is  pretty  evident  from 
all  this  that  he  really  had  nothing  of  any  consequence  to 
tell.  '  He  was  sent  back,*  continues  Burnet,  *to  the  Tower; 
and  there  he  composed  himself  in  the  best  way  he  could  to 
suffer,  whieb  he  did  with  a  constant  and  undisturbed  mind: 
he  supped  and  slept  well  the  night  before  his  execution, 
and  died  without  any  show  of  fear  or  disorder.  He  denied 
all  that  the  witnesses  had  sworn  against  him.'  He  was 
executed  on  Tower  Hill  on  the  morning  of  Wednesday  the 
29th  of  December.  When  his  majesty's  writ  was  found  to 
remit  all  the  rest  of  the  )^entence  except  the  beheading,  the 
I  wo  republican  sheriffs.  Bethel  and  Corni&h,  professed  to 
feel  scruples  as  to  whether  they  were  warranted  iu  acting 
upon  it ;  but  the  Commons  at  lost  stepped  in  and  settled 
the  matter  bv  resolving  'That  this  House  is  content  that 
the  sheriff!  of  London  and  Middlesex  do  execute  Wilham, 
late  Viscount  Stafford,  by  severing  his  head  from  his  body 
only.'  Lurd  Russell  is  staled  to  have  'stickled  for  the 
severer  mode  of  executing  the  sentence;*  and  it  is  said  that 
when  Charles,  three  years  afier,  granted  a  similar  commuta- 
tion of  punishment  when  his  lotdi»hip  was  sent  to  the  scaf- 
fold, his  mujesty  observed,  '  He  shall  find  that  I  have  the 
privilege  which  he  was  pleased  to  deny  in  the  case  of  Lord 
Stafford.' 

A  bill  to  reverse  the  attainder  of  Lord  Stafford  passed  the 
Lords  in  1686,  but  did  uot  obtain  the  assent  of  thfe  Commons. 
In  1688  his  widow  was  created  by  James  IL  oouniess  of 
Siaffoid  for  life,  aud  her  eldest  son  Henry,  earl  of  Stafford, 
with  remainder  to  his  brothers  John  and  Francis,  and  their 
heirs  male ;  but  the  earldom  became  extinct  by  the  death  of 
John  Paul,  the  fourth  earl,  in  1762.  InMSUO  certain  pro- 
ce«diog'«  were  instituted  on  behalf  of  Sir  William  Jerning- 
ham  and  the  lady  Anastasia  Stafford  Howard,  daughter  of 
WiUiajD»  second  earl  of  Stafford,  and  great-granddaughter 
of  the  attainted  lord  (who  died  a  nuo  at  Paris  iu  1807,  at 
the  age  of  tj5),  as  conjoint  heirs,  with  a  view  of  e^tablishing 
the  existence  of  the  barony  of  Stafford,  on  the  ground  that 
(as  above  stated)  it  had  been  conferred  not  only  upon  Sir 
William  Howard,  but  also  upon  his  wife,  and  that  therefore 
it  doscended  Co  ber  heirs,  notwithstanding  the  forfeiture  of 
her  husband.  But  this  claim  was  not  prosecuted.  At 
length  however  on  the  17th  of  June,  1824,  an  act  of  par- 
''tnt  was  piwert  reversing  the  viscount's  attainder;  and 


the  following  year  Sir  George  WflUua  JerninglMn*  Bart^ 
was  admitt«d  to  have  estaUished  his  elaim  aa  heir  to  t.^-o 
barony  (which  had  been  granted  with  remainder  to  the  heiT% 
of  Sir  William  Howard  and  hia  wife),  through  thcsr  grairi- 
daughter  Mary,  who  married  Francis  Plowifen  of  Pl<^deri. 
Esq.,  in  the  county  of  Salop,  and  was  the  naterna]  grand- 
mother of  Sir  William  Jemingham. 

STAFFt)RD.    rSTAiT0iiosHiR«.1 

STAFFORDSHIRE,  a  midland  oounty  of  Bnglar^J. 
bounded  on  the  north-east  by  Derbyshire,  on  the  east  I  r 
a  verv  short  distance  by  Leicestershire,  on  the  south  ri^t 
by  Warwickshire,  on  the  south  by  Worcettershirc,  uo  t » •. 
south-west  and  west  by  Shropshire,  and  on  the  north- «••>: 
by  Cheshire.  The  form  of  the  county  is  irregular ;  its  great »»: 
length  is  from  north  to  south,  from  Ax-edge  Common.  i\ 
the  junction  of  the  three  counties,  Cheshire,  DL*rh}<«l   -f. 
and  Staffordshire,  to  the  neighbourhood  of  Bewdiey  '^^   ;• 
cestershire),  60  miles;  the  greatest  breadth  at  right  a«^  '  > 
to  the  length,  is  from  the  junction  of  the  Du^e  «irh  i:  > 
IVent,  below  Burton,    to  the  neighbourhood  of  Marl.**- 
Drayton  (Shropshire),  38  miles.  Tiie  southern  border  of  '. 
county  is  very  intricate ;  the  counties  of  Wamick,  Wo.  <•►  - 
ter,  Salop,  and  Stafford  being  very  much  oompl;raicd    *£ 
portion  of  Worcestenhire,  including  the  town  of  Dudlt-t , 
entirely  insulated  by  Staffordshire,  and  a  detached  [v.r 
of  Staffordshire  is  entirely  surrounded  by  Worcestcr«li.'t 
Tlie  area  of  the  county  is  estimated  at  1184  ^uare  n: 
The  population  at  the  time  of  the  different  enumerat    - 
was  as  follows: — 1801,  239,153;  1811.  295,153;  tncrca*^-   - 
ten  years,  21  per  cent. :  1821,  345,895  ;  increase  17  per  ce\  • 
1831,410,512;  increase  19  per  cent:    1841,  5l0,2i''i:  :  - 
crease  24'2  per  cent.   The  last  enumeration  for  1831  fwj.   ! 
we  retain  to  facilitate  comparison  with  counties  pte\i^u*  \ 
described)  gives  347  inhabitants  to  a  square  mile.     In  re 
spectof  size  it  is  the  eighteenth  of  the  English  coui.\  * 
being  smaller  tlian  Gloucestershire,  but  larger  than  :- 
county  of  Durham.    In  amount  of  population  (in  f  S3  M  it  ^ 
the  seventh,  being  next  to  Kent;  and  in  den^ty  of  pu;     x 
lion  the  fifth,  being  exceeded  in  this  respect  only  bt  t^ 
metropolitan  counties  of  Middlesex  and  Surrey,  anJ  * 
counties  of  Lancaster  and  Warwick.     Stafford,  the  cou:.*. 
town,  is  125  miles  north-west  of  the  General  Post-i.ff-- 
London,  in  a  direct  line;  or  143  miles  by  the  Birmin^!    . 
and  Grand  Junction  railways. 

Surface  and  Geolosy. — The   northern  is  the  h  r*   - 
part  of  the  county.    It  consists  chiefly  of  wild  moorla 
formed  by  long  ridges  extending  (torn  north-west  to  t 
east,  separated  from  each  other  by  deep  dells  or  by  %  .> 
watered   by  the  tributaries  of  the  Trent,  and    gra'!i. 
'  subsiding  towards  the  banks  of  that  river.    The  prin 
I  summits  are — Cloud- end,  Biddulph  Hour,  How  C>p  i 
feet  above  the  level  of  the  sea),  Wicken  Stones,  Gun  \\ 
Bunster  hill  (given  in  Shaw's  History  of  StaffbrdUitr-^ 
1200  feet),  and  High  Roches, all  in  the  northern  part  </  :. 
county  toward  the  Cheshire  border ;  Moredge,  Caldun  L 
Ecton  bill,  Ramshaw  Rocks,  Wever  hill  ( 11 54  feet,  a»  inar » 
in  Arrowsmith*6  'Map  of  England;*  or  1500  feet  ae«x>rii 
to  Shaw),  and  Swinecote  or  S^unscoe  bill,  are  also  m   . 
northern  part,  but  nearer  to  the  Derb)  shire  side.     O: 
eastern  side  of  the  countv,  between  Abbots  Bromk*\ 
Burton^uponTrent,  are  the  high  grounds  of  Ni-v*! 
{Torest ;  and  south  of  the  Trent,  toward  the  centre  cf 
county,  between    Stafford    and   Litchfield,   are    the    K  j 
grounds  of  Cannock  Chase,  one  part  of  which  (Ca»tle  K    ^ 
IS  715  feet  high. 

On  the  south-eastern  border,  between  Walsall  and  S 
ton  Coldfield,  is  Bar  Beacon,  an  elevation  of  653  feet ;  ^ 
between  Dudley  and  Hales  Owen  are  the  Rowlc>    h 
given  by  Shaw  at  900  feet.    These  Rowley  failU  ar.. 
prolongation  of  the  heights  which  rise  to  the  sonth-<;3«: 
Wolverliampton,  and  skirt  the  valley  through  v«h;ch  .. 
Birmingham  Canal  Navigations  pass. 

The  western  side  of  the  ootinty  is  occupied  by  a  trr.< : 
high  ground,  which  separates  the  waters  that  flow  we«;M  « 
by  the  Severn  into  the  Atlantic  from  those  which  flo«  <    - 
ward  by  the  Trent  and  the  H umber  into  the  North  ^   . 
Ashley  heath,  on  this  range  of  highland,  has  an  vlex  a:.. 
803  feel,  as  marked  in  the  map  to  Priestley's  •  Navt^;. 
Rivers.'    The  heights,  where  not  otherwise  expreaMfl. 
from  the  'Ordance  Survey/     Those  from  Shaws  'SufT 
shire'  are  probably  much  too  great. 

The  lowest  spots  in  the  county  are  probably  the  boui  i>' 
the  Severn  at  Over  Arley,at  the  south- wobt  extremity  ui  li.- 
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The  Dove  risei  near  the  northern  extremity  of  the  county, 
and  flows  south-south-east  hy  or  near  Longnor,  Ashbourn 
(Derbyshire),  and  Uitoxeter,  into  the  Trent  below  Rurton, 
dividing  through  nearly  its  whole  course  the  counties  of 
Derby  and  Stafford:  its  length  is  nearly  45  miles.  It  is  not 
navigable.  The  upper  part  of  its  course  is  through  the 
lieaotifal  scenery  of  DoTedale  on  the  border  of  the  Peak. 
It  receiTes  some  tributaries,  of  which  the  Manifold  and  the 
Chumet  belong  to  Staffordshire.  The  Manifold,  about  9 
miles  from  its  source,  sinks  into  the  ground,  and  after  a  sub- 
terraneous course  of  4  miles  rises  again  near  Ham,  a 
mile  or  two  before  its  junction  with  the  Dove;  its  tributary, 
the  Hamps,  sinks  in  like  manner,  and  the  junction  of  the 
two  streams  takes  place  underground.  The  length  of  the 
Chumet  is  about  25  miles;  it  rises  on  Biddulph  Moor,  5 
miles  north-west  of  Leek,  and  soon  after  expands  into  a  sheet 
of  water  or  lake,  from  the  lower  end  of  which  it  continues 
iu  course  by  Leek,  Cheddleton,  Oakamoor,  Alvuton  (or 
Alton),  and  Kocester,  a  little  way  below  which  it  joins  the 
Dove. 

The  western  border  of  the  county  belongs  to  the  basin 
of  the  Severn,  which  flows  for  about  two  miles  across  the 
southwestern  comer  of  the  county,  near  Over  Arley.  About 
14  miles  of  the  course  of  the  Stour  (whicli  rises  near 
Hales  Owen  (Salop),  and  ioins  the  Severn  at  Stourport)  are 
on  or  within  the  southern  border  of  the  county,  to  which  its 
tributary,  the  Smestow,  which  rines  near  Wolverhampton, 
wholly  belongs.  The  Mees,  which  joins  the  Tern,  an  im- 
portent  affluent  of  the  Severn,  rises  in  Staffordshire.  It 
passes  through  Aqualate  Mere  (Aqua  lata,  i.e.  broad- 
water),  a  small  lake  about  a  mile  long,  and  nearly  half  a 
.  mile  wide,  near  Newport,  in  Salop. 

The  rivers  abound  with  fish,  such  as  pike,  trout,  grayling, 
chub,  perch,  &c.  Salmon  are  caught  in  the  Severn,  and 
oocasionally  in  the  T^ent ;  and  there  are  a  few  mstanoes  un 
record  of  sturgeon  being  taken  in  the  latter  river. 

The  canals  of  this  county  are  numerous.  The  most  im- 
portant is  the  Trent  and  Mersey,  or,  as  it  is  sometimes 
eallerl,  the  Grand  Trunk  canal.  This  canal,  commencing 
in  the  Trent  at  the  junction  of  the  Derwent  in  Derbyshire, 
enters  the  county  near  the  junction  of  the  Trent  and  Dove, 
and  follows  the  valley  of  the  Trent  through  the  heart  of  the 
county,  to  Stoke  in  the  Potteries,  from  whence  it  continues 
its  course  north-west  to  the  Mersey,  at  Runcorn  Gup. 
About  50  miles  of  its  course,  including  the  Harecastle 
tunnel,  2880  yards  lone,  on  the  summit-level  between 
Burslem  and  Church  LAWton  in  Cheshire,  belong  to 
Staffordshire.  It  passes  near  Burton-upon-Trent,  where 
there  is  a  cut  to  the  river  Trent,  Rugeley,  Stone,  and  Stoke, 
Hanley,  and  Burslem  in  the  Potteries. 

The  Birmingham  canal  and  the  Birmingham  and  Liver- 
pool Junction  canal  may  be  regarded  as  forming  another 
important  line,  entering  the  county  near  Birmingham,  and 
musing  through  the  iron  and  coal  district,  by  Dudley  and 
Wolverhampton,  and  then  running  north-west  into  Shrop- 
shire. The  length  of  this  line  may  be  estimated  at  about 
*  32  miles.  The  first  part  of  it,  from  Birmingham  to  the 
Staffordshire  and  Worcestershire  canal,  in  the  neighbour- 
hood of  Wolverhampton,  is  included  in  the  Birmingham 
Canal  Navigations  (first  act  obtained  a.d.  1766),  and  is  re- 
markable for  the  great  number  of  short  cuts  or  branches 
to  the  coal-pits  or  iron-works  of  the  district ;  there  are  longer 
branches  to  Wednesbury,  almost  useless  from  a  part  of  it 
having  fallen  in,  and  to  Wolverhampton.  The  first  act  for 
the  Birmingham  and  Liverpool  Junction  canal,  which  com- 
mences in  the  Staffordshire  and  Worcestershire  canal,  was 
obtained  A.D.  1 826 ;  and  the  canal  was  in  course  of  execu- 
tion at  the  publication  (a.d.  1831)  of  Priestley's  '  Historical 
Account  of  Navi^ble  Rivers  and  Canals.' 

These  two  maui  lines  of  canal  navigation  may  be  consi- 
dered as  belonging  to  the  county  at  large:  the  following 
appertain  to  the  coal  and  iron  districts  of  South  Stafford- 
shire. 

The  Staffordshire  and  Worcestershire  canal  was  executed 
under  an  aet  obtained  a.d.  1766.  It  commences  in  the 
Beyern  at  Stourport,  and,  after  passing  by  a  tunnel  under 
the  town  of  Kidderminster,  it  enters  Staffordshire  near  the 
village  of  Whittington,  follows  the  valleys  of  the  Stour  and 
the  Smestow,  passes  near  Wolverhampton,  in  the  neigh- 
bourhood of  which  is  its  summit-level,  and  then  fellows  the 
valleva  of  the  Penk  and  the  Sow,  until  it  joins  the  Trent 
and  ffersey  canals,  near  the  junction  of  the  Sow  and  the 
Trent    Iu  length  in  this  county  is  nearly  40  miles.    It 


passes  near  the  towns  of  Pen¥ridge  anfl  StafforQ;  and  i.:- 
tersects  the  line  of  the  Birmingham  canal  and  the  Btmur  ^ 
ham  and  Liverpool  Junction  canal,  which  both  terminate  i:. 
it  about  a  mile  from  each  other.  The  trade  on  this  ranal  i* 
very  great:  the  iron  and  other  hardwares  of  Btrmin^Lii  :<. 
Dudley,  Wolverhampton,  and  the  neighbourhood,  and  \lv 
coals  of  the  adjacent  coal-field,  are  conveyed  by  it  to  the  re- 
moter parts  of  the  county  of  Stafford,  and  to  the  ooanties  i  r 
Worcester,  Gloucester,  and  others  adjacent  to  the  Severn. 

The  Stourbridf^e  canal  (first  act  obtained  aj).  1776)  ciim- 
mences  in  the  above  canal  at  Stewponey,  and  extend*  t . 
the  town  of  Stourport.  Ihis  canal  is  short  The  Dudlet 
canal  (first  act  aj>.  1776)  commences  in  the  Binning  ha  ni 
and  Worcester  canal  (which,  though  not  in  this  cuoniy.  .^ 
connected  with  the  Birmingham  canal  noticed  above),  an'i 
proceeds  to  Dudley.  A  part  only  of  the  line  is  in  Stafford- 
shire. A  cut  unites  it  with  the  Stourbiidge  canal,  and  con- 
sequently with  the  Staffordshire  and  Worcestershire  canal. 

The  first  part  of  the  Coventry  canal  (first  act  a.d.  176?). 
viz.  from  its  commencement  in  the  Trent  and  Mersey  canai 
at  Fradley  Heath  to  Fazeley  near  Tam worth,  II  miles  lu 
length,  belongs  to  this  county.  At  Faseley  it  unites  with 
the  Birmingham  and  Fazeley  r^nal  (firat  act  a.d.  17e3). 
which  forms  a  part  of  *  the  Birmingham  Canal  Navigations,' 
and  of  which  only  a  small  part  is  in  Staffordshire. 

The  Wy  I  ley  and  Essington  canal  (first  act  1792)  consivtel 
at  first  of  a  short  line  running  south  south-east  from  W>i- 
ley  Bank  to  Birch  Hill  near  Walssll ;  with  a  cut  we«i«a:u 
to  the  Birmingham  canal  near  Wolverhampton.  Sub»c^ 
Quenlly  (by  act  of  1794)  another  cut  was  made  eastwsrd  t  • 
the  0)venlry  canal  between  Fradley  Heath  and  Fazc'.c% 
and  these  two  cuts  may  now  be  regarded  as  eoostuut  :.e 
the  principal  line.  There  are  one  or  two  branches,  i..« 
longest  is  to  the  lime- works  at  Hay  Head  near  Walaall ;  st. ! 
the  extremities  of  the  original  main  line  are  now  rirtuaiii 
branches. 

The  Newport  branch  of  the  Birmingham  and  Liverpool 
Junction  canal  belongs  partly  to  the  west  side  of  xtic 
county :  it  extends  fmm  the  main  line  at  Norbury  near 
Eccleshall,  by  the  town  of  Newport  (Salop),  to  the  Sliri  vx» 
bury  canal  near  Wellington  (Salop).  Iu  length  i^  10  miX 
of  which  about  4  miles  are  in  this  county. 

In  the  northern  part  of  the  county  is  the  Caldon  car.' 
(acts  obtained  a.d.  1776-18^2),  which  is  a  branch  of  iL^ 
Trent  and  Mersey  canal,  extending  from  the  main  line  tt 
Hanley  in  the  Potteries  north-eastward  to  the  neigbbocr- 
hood  of  Leek,  to  which  town  there  is  a  cut ;  and  frvo 
thence  south-eastward  to  Uttoxeter,  in  the  Talley  of  tie 
Dove. 

The  Newcastle- under-L\'me  for  Lyne)  canal  is  a  shoT 
canal  from  the  Trent  and  Mersev  canal  at  Stoke-upon-Trv. ' 
to  Newcastle  under-Lyme.     The  Gresley  canal    (pr.\j- 
property)   is  another  short  canal,   and   extends  from    :• 
Apednle  coal-works  to  Newcas  tie-under- Lyme.     The  N»#- 
casile-under-Lyme  Junction  canal  unites  these  two.     T. 
act  for  the  Gresley  canal  was  obtained  a.d.  1775,  f«»r  t  . 
Newcastle  canal  a.d.  1795,  and  the  Junction  canal   a. 
1798. 

There  are  several  railways  in  the  county.  Some  of  iho 
of  earliest  formation  are  connected  with  the  canals  ai  *- 
described,  to  which  they  convey  coal  or  other  mineral <  T::.- 
Grand  Junction  railway  (from  Birmingham  to  ihe  M  * 
Chester  and  Liverpool  railway  at  Newion)  pa<»ses  thr  :  ^  . 
the  county  fram  the  neighbourhood  of  Birmingham,  bt  .  r 
near  the  towns  of  Walsall,  Bilston,  Wolverliampion.  Pt  r.  - 
ridge,  and  Stafford,  and  through  the  Potteries  intoCheyli.:-. 
About  5t)  miles  of  its  length  are  in  Staffordshire^  I'L  % 
railway  was  constructed  and  is  managed  under  acts  obtair.t  -! 
A.D.  1629  to  1840,  and  was  opened  throughout  in  July,  IS  •'. 

The  Birmingham  and  Derby  Junction  railway  crosses  the 
east  side  of  the  county  from  the  neighbourhood  of  Tan- 
worth  to  the  neighbourhood  of  Burton.  The  acts  for  tli** 
were  obtained  a.d.  1836  to  1840,  and  the  line  was  in  gre%,  part 
opened  a.d.  1839.  It  is  carried  bv  a  viaduct  nearly  a  quarter 
of  a  mde  long  over  the  rivers  Tame  and  Trent  *uear  tU.: 
junction. 

The  Birmingham  and  Manchester  railway  (acts  obtamei 
1837  and  1839)  commences  at  Manchester,  and  was  to  hare 
passed  by  a  new  line  through  the  Potteries,  but  this  par: 
has  been  abandoned;  and  it  is  to  unite  with  the  Grand 
Junction  line  at  Crew  in  Cheshire,  so  that  as  a  distinct  hue 
it  has  no  connection  with  Staffordshire. 

Tlie  principal  coach-road  in  the  count/  is  the  pariiamm' 
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t&Ty  road  from  Loudon  to  Holyhead,  which  enten  StaffoTd- 
&luie  at  Soho,  near  Birminghana,and  runs  through  Wednea- 
liuty,  Bilalon,  and  Wolverhampton,  a  few  in  ilea  beyond 
%vhich  it  enters  Shropshire.  The  Chester  and  Holyhead 
i-uad  enters  the  county  at  Tamworth,  and  runs  by  Lichfield, 
Kugely,  Wolseley  Bridge,  Stafibrd,  Eccleahall,  and  Knigh- 
ton, into  Shropshire.  The  London  and  Liverpool  road, 
Ijranching  from  this  at  'Wolseley  Bridge,  runs  through  Stone 
and  Newcastle-under-Lyme  into  Cheshire.  The  road  from 
JLondon  by  Derby  to  Manchester  crosses  the  northern  part 
of  the  county  through  Leek.  The  road  from  Birmingham 
to  Djrby,  part  of  the  line  which  connects  the  south-western 
^iih  the  northern  counties,  pasises  through  Lichfield  and 
J)urton-upon-Trent.  All  these,  before  the  formation  of  rail- 
vravs,  were  mail-coach  roads.  Other  roads  are  too  numerous 
for  notice. 

On  the  whole,  there  is  perhaps  not  one  of  the  midland 
counties  better  provided  with  the  means  of  communication 
than  Staffordshire;  and  this  is  tlie  more  remarkable, as.  with 
the  exception  of  the  Trent,  and  that  only  for  a  very  few 
miles,  it  has  not  a  single  navigable  river.  All  the  means  of 
communication,  with  this  tritling  exception,  are  works  of 
art,  and  have  been  for  the  most  part  called  forth  by  the 
mineral  wealth  of  the  county  and  its  two  great  branches  of 
manufacturing  industry,  the  iron*manufacture  of  the  south 
and  the  potteries  of  the  north. 

AE^riciUiure. — ^The  air  of  this  county  is  sharp  in  com- 
parison with  those  which  are  situated  to  the  south  of  it,  and 
at  the  same  time  the  county  is  more  subject  to  continued 
rains,  which  make  the  crops  later  and  the  harvest  more  pre- 
carious. The  quantity  of  rain  which  falls  in  the  neigh- 
bourhood of  London  during  the  year  is  equal  to  twenty  or 
t \%  en ty-one  inches  on  an  average,  but  in  Staffordshire  the 
average  is  about  thirty-six  inches.  From  this  it  is  apparent 
that  the  heavy  soils,  and  those  which  are  situated  on  imper- 
V  ious  subaoiU,  require  very  complete  draining  before  tney 
can  be  made  productive,  whatever  may  be  the  natural  fer- 
tility  of  tlie  surface.  The  western  parts  of  England  are  in 
general  more  rainy  than  the  eastern;  and  in  this  respect 
Staffordshire  must  be  reckoned  with  the  former.  One 
cause  of  this  are  the  high  lands  which  traverse  the  country, 
and  airest  the  vapours  which  blow  from  the  Atlantic.  The 
middle  and  southern  portions  of  the  county  are  comna- 
ra lively  flat,  and  have  only  gently  undulating  hills.  This 
portion  also  contains  the  most  fertile  lands,  and  is  in  the 
best  state  of  cultivation. 

Tiie  county  is  estimated  to  include  a  surface  of  780,800 
acres,  of  which  in  round  numbers  about  1 50,000  are  in  roads, 
wastes,  and  woods.  The  remainder,  or  «|bout  630,800,  are 
productive  as  arable  land  or  pasture,  in  which  last  must  be 
included  all  the  parks  around  the  habitations  of  noblemen 
and  gentlemen  of  fortune,  of  whom  there  are  a  considerable 
number  in  the  county.  The  proportion  of  the  arable  land  to 
the  pasture  is  nearly  as  five  to  one.  Of  the  first,  two-fifths  con- 
sist of  clays  and  heavy  loams;  two-fiAhs  of  gravelly  and 
«^ndy  loams*  and  one-fifth  of  light  gravel  and  sand,  chiefly 
c;ood  turnip  land,  but  not  so  productive  of  wheat.  An  excel- 
lent vein  of  marl  lies  near  Stafford  Castle  and  Eccleshall.  The 
Trent  traverses  a  great  portion  of  the  county,  and  receives 
the  tributary  streams  of  the  Dove,  which  is  noted  for  iu 
fertile  banks;  it  also  receives  the  waters  of  numerous  other 
streams  which  have  been  already  mentioned.  The  Severn 
to uc lies  the  southern  part  of  the  county,  and  receives  the 
waters  of  the  Stour  and  Smestall.  There  are  rich  meadows 
on  the  banks  of  all  these  streams. 

There  are  estates  in  Staffordshire  of  all  sizes,  from  that 
of  the  rich  man  with  a  rental  of  10.000/.  per  annum  and 
more,  to  the  small  yeoman  who  lives  by  the  cultivation  of  a 
spot  of  ground  which  has  been  the  property  of  his  fore- 
fathers for  many  generations.  The  hired  farms  are  likewise 
of  all  sites.  Leases  of  farms  for  fourteen  and  twenty- 
one  years  are  common. 

In  the  Agricultural  Report  of  the  ooanty,  published  in 
1 79 6,  it  is  stated  that  the  large  farmers  use  broad- wheeled 
w.ii(i;ons,  in  which  six  horses,  harnessed  two  and  two,  draw 
a  load  of  three  or  feur  tons.  The  improved  roads  nowa- 
days  enable  the  farmer  to  draw  by  means  of  single-horse 
carts  upwards  of  six  tons,  or  double  ths  old  load,  with  the 
same  number  of  horses. 

The  ploughs  commonly  used  in  Staffordshire  are  those 
which  have  two  unequal  wheels  attached  to  the  beam,  and 
which  aro  alao  known  by  the  name  of  Rutland  ploughs.  1 


They  can  be  so  adjusted  that  they  require  no  ploughman  to 
hold  them,  excepting  when  they  are  to  be  turned  into  a  fresh 
furrow.  Double  ploughs,  making  two  furrows  at  once,  are 
likewise  used  where  the  soil  is  very  light  and  loose.  Other 
modern  implements,  such  as  scarifiers,  drills,  and  horse- 
hoes,  are  introduced  on  the  larger  farms,  especially  those  in 
the  bands  of  proprietors  and  cultivated  by  experienced 
bailiffs. 

The  mode  of  cropping  the  land,  which  till  of  late  partook 
of  the  old  system  of  getting  as  many  crops  of  corn  as  it  was 
thought  the  land  would  yield,  and  then  recruiting  its  ex- 
hausted powers  by  fallows  or  pasturing  for  several  years,  has 
now  in  a  great  measure  been  changed  for  the  more  rational 
plan  of  giving  strength  first,  and  keeping  it  up  by  judicious 
management,  so  as  to  have  always  abundant  crops  and  a  clean 
surface.  Where  turnips  and  green  crops  can  be  raided. 
which  is  now  the  caso'with  almost  every  soil  which  is  well 
drained,  they  form  the  basis  of  the  system.  The  use  of 
lime  and  marl,  which  becomes  every  year  more  common  in 
this  county,  improves  the  texture ;  and  crushed  hone  and 
other  substances,  which  are  of  easy  carria^re  and  have  a 
powerful  effect  on  vegetation,  produce  good  crops  of  tur- 
nips, and  greatly  economize  the  manure  frpm  the  farm- 
yards. 

The  natural  meadows  along  the  banks  of  the  rivers  are 
rich  and  productive,  being  continually  renovated  by  the  de- 
positions of  fine  mud  in  floods;  but  they  have  also  the  in- 
convenience of  being  sometimes  flooded  at  a  time  when  the 
grass  is  fit  for  the  scythe  or  already  cut.  in  which  cases  much 
loss  is  sustained.  The  Dove,  which  brings  down  from  the 
hills  many  particles  of  calcareous  matter,  which  it  deposits 
where  the  banks  are  low  and  flat,  is  noted,  as  we  observed 
before,  for  its  rich  meadows,  which  has  given  rise  to  a  say- 
ing, '  rich  as  Dove;'  and,  *  In  April  Dove's  flood  is  worth  a 
king's  good.'  The  finest  natural  grasses  are  found  on  its 
banks.  When  the  waters  of  the  Dove  are  diluted  by  other 
streams,  the  fertilizing  effect  of  its  floods  diminishes. 

There  is  not  much  land  in  this  county  devoted  to  the  graz- 
ing of  cattle,  or  to  extensive  dairies,  but  many  fine  beasts 
are  fatted  in  stalls  on  turnips,  hay,  and  oil- cake,  chiefly  for 
the  sake  of  the  manure.  The  breed  most  esteemed  is  that 
of  the  short-horns,  and  few  others  are  to  be  met  wiih  on  the 
principal  farms.  In  an  ox  the  propensity  to  fatten  is  tlic  * 
great  desideratum,  in  a  cow  the  richness  and  abundance  of 
milk,  and  likewise  the  continuance  of  it  in  the  cow  till 
within  a  short  time  of  calving.  To  unite  these  qualities  in 
one  animal,  or  in  any  breed,  has  been  generally  found  a 
hopeless  task;  and  the  prudent  dairyman  seeks  in  his  cows 
the  points  which  denote  good  milkers,  and  not  those  that 
indicate  a  tendency  to  fatten.  It  is  generally  allowed  that 
when  the  object  is  to  rear  an  ox  to  fatten,  the  breed  should 
differ  from  that  which  produces  the  best  milch  cow ;  no  cow 
having  yet  been  found  to  excel  in  both  qualities  of  fatten- 
ing readily  and  giving  much  rich  milk.  Experience  teaches 
the  dairyman  what  cows  are  most  profitable  on  his  pastures, 
and  his  principal  care  is  to  rear  heifers  from  his  best  cows 
by  a  bull  noted  for  producing  good  milkers.  There  are 
some  excellent  cows  which  it  would  be  diflicuU  to  class  with 
any  particular  breerl;  some  have  the  horns  long,  some 
short,  and  some  are  without  horns;  hut  they  all  have  deep 
chests,  wide  hips  and  flanks,  larce  udders,  and  prominent 
milk- veins;  a  fine  tail  with  a  good  brush  of  hair  as  the  end, 
is  a  point  usually  looked  for  in  a  good  cow. 

The  original  Staffordshire  sheep  has  been  either  super-  . 
seded  by  more  useful  breeds,  or  has  been  changed  and  im- 
proved by  crossing.  Every  breed  is  to  be  met  with  which  is 
in  any  repute;  and  good  farmers  will  vie  with  southern 
competitors  in  their  I^icesters and  South-downs.  The  num- 
ber of  sheep  kept  on  the  land  under  the  present  system  is 
vastly  greater  than  it  was  under  the  old,  and  while  more 
corn  is  raised,  more  beef  and  mutton  are  also  produced  for 
the  market. 

Tlie  farm-horses  in  Staffordshire  are  active  and  strong, 
and  in  general  well  kept.  The  labourers  are  industrious,  ^ 
and  where  their  employers  take  some  pains  to  encourage 
good  conduct,  they  are  sober  and  honest.  Whenever  the 
Carmer  seems  indifferent  to  the  moral  conduct  of  those  who 
work  for  him,  he  can  only  expect  to  suffer  in  his  interest 
from  his  own  want  of  attention  to  this  duty. 

The  Staffordshire  hog  of  the  old  breed  is  coarser  than  the 
Berkshire  or  Essex,  but  much  pains  have  been  taken  to  in- 
trokuoe  better  pigs,  and  with  considerable  success.    The 
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Chinese  and  Neapolitan  breeds  have,  as  elsewhere,  been  of 
Rreat  use  in  producing  an  animal  that  wilJ  fkt  readily,  with 
umall  bone  and  compact  form. 
The  principal  fairs  in  Staffordshii-e  are- 
Abbots  Bromley,  Mar.  6,  May  22,  Sept.  4 ;  Barton,  May 
3,  Nov.  28;  Betley,   April  SO,  July  31,  Oct.  29;  Bilston, 
Whit-Mon.,  Mon.  bef.  Mich.;  Brewood,  May  9,  Sept.  19; 
Burslem,  Sat.  bef.  Shrove  Tues.,  Easter  or  Whit  Sun.,  Sat. 
on  or  after  June  24,  Sat.  bef.  Ember  weel^,  Dec.  26 ;  Bur- 
ton-upon-Trent,  Feb.  2,  Apr.  5,  H.  Thurs.  Oct  29,  first 
Tues.  in  Sept.  (cheese) ;  Cannock,  May  8,  Aug.  24,  Oct.  18 ; 
Cellar-head  (near  Leeke),  May  6,  Nov.  7 ;  Cheadle,  Jan.  7, 
Mar.  25,  H.  Thurs.,  July  4.  Aug.  21,  Oct.  18;  Eccleshall, 
Th.  bef.  Mid-Lent.  H.  Thurs..  Aug.  16,  first  Prid.  in  Nov. ; 
Faze?ey,  2nd  Mon.  in  Jan.,  Feb.,  Apr.,  Sept.  Dec,  third 
Mon.  in  July,  Aug.,  Nov.,  last  Mon.  in  May  and  June,  Mar. 
21,  first  Mon.  after  Old  Mich.;  Gdossall,  May  7,  Sept.  23; 
Hanley,  Feb.  9,  Mar.  30,  May  18;   catlle-market  second 
Tuesday  in  every   month;    Hayward  Heath,   November 
1 8  ;  Holy  Cross.  Apr.  10,  Sept.  1 1 ;  Ipstones,  Mar.  25,  Nov 
9 ;  Kinfare,  sec.  Tues.  in   May  and  Dec. ;  Lane-end  and 
l^ngton,  Feb.  14,  May  29,  July  22,  Nov.  1 ;  Leek,  W.  bef. 
Feb!  13,  W.  in  Easier-week,  May  18,  W.  in  VThits.-week, 
July  3,  28,  W.  after  Oct.  10.  Nov.   13,  W.  aft.  Christmas- 
day,  sec.  Mon.  in  Mar.  and  Sept,  third  Mon.  in  Nov. ;  Lich- 
field, Ash  Wed.,  May  12,  Frid.  in  the  week  aft.  St  Sim. 
and  St.  Jude;  Frid.  after  Twcmh-Day ;  Longnor,  Feb.  J  2, 
Apr.  2,  Mfey  4,  17.  21,  Aug.  5.  Oct  8,  Nov.  12 ;   Newcastle, 
Feb.  11,  Apr.  1,  May  20,  July  8,  Sept  16,  Nov.  4;  New- 
castle-under-Line,  Jan.  13,  Feb.  10,  Mar.  2,  Mar.  30.  Apr. 
20,  May  18,  June  8,  July  13,  Aug.  10,  Sept  14,  Oct  ]2> 
Nov.  2,  Dec.  7;  Pattingham,  Apr.  30;  Penkridge,  Apr.  80, 
Sept.  3,  Oct  10;  Rugeley,  third  Thurs.  in  Apr.,  Oct  21, 
sec.  Tues.  in  Dec,  June  2,  and  3,  4,  5,  6  (horse-fair) ;  San- 
don.  April  4,  Nov.  14;  Shenstone.  last  Mon.  in  Feb. ;  Staf- 
ford, Tues.  bef.  Shrove  Tues.,  May  14,  Sat  bef.  St.  Peter's 
day,  June  29,  July  10,  Sept  1^  17,   18,  Dec.  4;  Stone, 
Tues.  aft  Mid-Lent,  Shrove  Tues.,  Whit-Tues.,  Aug.  5,26, 
Tamworth,  last  Mon.  in  Jan.,  first  Mon.  in  Mar.,  Apr.  5, 
May  4.  July  26,  first  Mon.  in  Lent  Oct  24.  Dec.  15 ;  Tut- 
bury,  Feb.  14,  Aug.  15,  Dec.  1 ;  Uttoxeter,  St.  Magdelen^s 
day.  May  6,  July  31.  Sept  1,    19,  Nov.  11.  27;  Walsall, 
Feb.  24,  Tues.  bef.  Mich. ;  Wednesbury,  May  6,  Aug.  3 ; 
Woolverhampton,  July  10;  Yoxhall.  Feb.  12.  Oct.  18. 

Divisions,  Towns,  (Jr.— Staffordshire  is  divided  into  five 
nundreds,  as  follows : — 


Hundred. 

Division. 

Position. 

Arm, 
Acrefl. 

PopotRtioQ. 

18S1. 

Cuttlestoneor/  Eastern 

Central 

65.400 

17,096 

Cuddleston 

)  Western 

W. 

40.100 

9,822 

Off'clow  or 

Northern 

B. 

78,260 

27,399 

Offlow 

^  Southern 

S.E. 

95.640 

92,121 

Pyrehill  or 

r  Northern 
\  Southern 

N.W. 

116,520 

93.251 

PirehiU 

Central 

89.380 

27,012 

Seisdon 

r  Northern 
\  Southern 

S. 

42,050 

86.530 

S.W. 

30,330 

10,761 

Totmonslow 

r  Northern 
\  Southern 

N. 
N.E. 

93,929 
75.690 

2*2,853 
23,667 

736,290       410,512 

We  have  included  the  city  of  Lichfield  in  the  northern 
division  of  Offlow  hundred,  the  borough  of  Stafford  in  the 
southern  division  of  Pyrehill,  and  the  borough  of  New- 
castle-under- Lyme  in  the  northern  division  of  the  same 
humhed.  The  density  of  the  population  in  the  Potteries 
(Pyrehill  hundred,  northern  division),  and  still  more  in  the 
iron  and  coal  districts  of  the  south  (OiBow  hundred,  southern 
division;  and  Seisdon  hundred,  northern  division),  is  ob- 
vious at  a  glanco.  The  population  in  these  three  divisions 
is  very  nearly  700  to  a  square  mile;  in  the  iron  district 
taken  alone,  it  exceeds  that ;  while  in  the  agricultural  dis- 
tricts it  is  only  about  185  to  a  square  mile. 

Stafibrdshire  contains  the  county  town  and  borough  of 
Stafford ;  the  city  of  Lichfield ;  the  old  boroughs  of  New- 
castle-under-Lyroe,  and  Tamworth;  and  the  new  parliamen- 
tary boroughs  of  Stoke,  Walsall,  and  Wolverhampton ;  and 
the  market-towns  of  Bilston,  Burslem  (included  in  the 
borough  of  Stoke),  Burton-upon-Trent,  Cheadle,  Eccles- 
halU  Hanley,  and  Lane  End,  included  in  the  new  bo- 
rough of  Stoke,  Leek,  Longnor,  Rugely,  Stone,  Tun- 
stall  (mcluded  in  the  borough  of  Stoke),  Uttoxeter,  and 
Wednesbury.     Some  of   these  are  described  elsewhere. 


[BiLSTOir;  BtmsLBic;  Bnnroif;  Licnniu>;  Nswcavtik 
undkr-Lymb;  Stoke;  Tamwoeth;  Walsall;  Woltum- 

HAMPTON.] 

The  town  of  Dudley,  which  was  made  a  iwriiain«ntmry 
borough  by  the  Reform  Act,  is  in  an  insulated  part  of  Wor- 
cestershire, in  the  midst  of  the  Staffordshire  iroo-distnet, 
to  which  virtually  it  belongs.     [Dudlst.] 

Abbots  Bromley,  Betley.  Brewood.  Cannock,  FDOkndpe^ 
and  Tutbury,  were  formerly  market-towns. 

Stafford  is  in  the  hundred  of  Pyrehill  (soutltem  dmaionX 
on  the  north  bank  of  the  Sow.    We  are  not  awarw  th^t 
there  is  any  historical  notice  of  this  place  before  the  year 
913,  when  Bthelfleda, '  lady  of  Mercia,'  built  a  fort  here  to 
keep  the  Danes  of  the  neighbourhood  in  cheek.    {Sojrm 
Chronicle.)    Hie  early  history  of  the  town  is  obseere.     In 
'  Domesdav '  it  is  mentioned  under  the  names  of  Statfonl 
and    Stadford,  and  is  called  a  borough.     There  was  a 
castle  near  it  in  the  middle  ages.    In  the  eivil  war  of 
Charles  I.  the  Royalists,  after  the  capture  of  LiehMd  Clo*e 
by  the  Parliamentarians,  retired  to  Stafford;   and  an  ind«^ 
cisive  battle  was  fought  at  Hopton  Heath,  two  or  thf«<e 
miles  from  the  town.  March  19,  1643,  in  which  the  earl  <«( 
Northampton,  the  Royalist  commander,  was  killed.    Th« 
town,  which  was  walled,  was  subsequently  taken  by  the 
Parliamentarians  under  Sir  Wro.  Brereton  :  (he  eastle  wss 
abo  taken,  but  at  a  later  period.    The  waits  Have  beei. 
so  entirely  demolished,  that  no  trace  of  them  renaina.    The 
castle,  which  is  a  mile  and  a  half  south-west  of  the  town,  la 
Castle  Church  parish,  has  been  rebuilt  quite  of  late  years, 
or  is  now  rebuilding.    The  principal  line  of  buQding  in  the 
town  is  formed  of  two  streets,  called  Gate  Street  and  Gael- 
gate  Street,  in  which  are  two  openings.  Market  Square  and 
Gaol  Square.     The  line  is  prolonged  northward  ihroo^k 
what  appears  to  have  been  a  suburb,  by  Near  and    Far 
Foregaie  Streets ;    and  southward  by  the  subn^  of  Fore- 
bridge,  senarated  firotn  the  town  by  the  Sow.    The  town  H 
well  supplied  with  water,  and  the  streets  are  paved  and 
lighted  under  the  provision  of  a  local  act,  except  seme,  whieh 
are  exempt  from  the  operation  of  the  act,  and  are  kept  in 
repair  by  the  corporation.    The  houses  are  in  general  well 
built,  mostly  of  brick,  roofed  with  elate.    Ov^r  the  Sow  s 
a  neat  bridge.    There  is  another  bridge,  called  Broad  B%« 
Bridge,  west  of  the  town.    The  county-hall  is  a  spacioii^ 
building  of  stone,  occupying  one  side  of  the  Market  Square 
The  county  gaol  and  house  of  correction  and  the  cooiity  in- 
firmary are  on  the  north  side  of  the  town ;  and  the  eoonty 
lunatic  asylum  is  on  the  north-west  side;   the  laet  is  k 
spacious  building,  well  adapted  to  the  purposes  of  the  esta- 
blishment, which  is  admirably  conducted.    There  are  t«^» 
churches.     St.  Mary^s,  formerly  collegiate,  is  a  large  and 
fine  cross-church,  with  an  octagon  tower  at  the  inieraeclion 
of  the  nave  and  transept:    it  consists  of  a  nave  and  tw*- 
aisles,  a  chancel  with  side  aisles,  and  a  transept,  which  n 
100  fbet  long  and  25  feet  broad.    Most  of  the  piers  and 
arches  of  the  church  are  of  early  English  date,  or  belong  to 
an  early  period  of  the  decorated  English  style:    thmare 
some  good  windows  of  the  decorated  period,  but  the  east 
window  and  some  others  are  of  perpendici^ar  character. 
The  upper  part  of  the  tower  is  of  hite  date.    The  cherch 
of  St.  Chad  is  smaller,  and  has  a  chancel  of  Noman  archi- 
tecture, with  an  east  window  of  modern  date,  a  niodcm 
nave,  and  a  tower,  between  the  nave  and  chancel,  of  perpen- 
dicular  character.    Owing  to  the  fHable  natnre  of  the  stone, 
the  ornamental  work  of  this  tower  is  going  to  decay.  Tbcrv 
is  a  Roman  Catholic  chapel  in  the  suburb  of  Forebndre. 
and  there  are  meeting-houses  for  Methodists  of  different 
connections,  Independents,  and  Quakers. 

The  borough  comprehends  the  parishes  of  St.  Mtrr  and  Sl 
Chad  (which  are  united  fbr  secular  purposes),  ana  Imu  an 
area  of  2510  acres:  the  population,  in  IS31,  was  6956.  Tlte 
ftuburb  of  Torebridge  is  in  the  parish  of  Castlecfaurch.  in 
the  eastern  division  of  the  hunared  of  Cuttleatone.  which 
parish  had,  in  1831,  a  population  of  1374;  but  what  portion 
is  to  be  assigned  to  Forebridge  we  have  no  means  of  ascer- 
taining. The  principal  manufacture  of  the  town  is  that  f^i 
shoes,  which,  in  1831,  employed  80(rmen:  the  ahec«  arr 
chiefly  for  the  London  market  or  for  exportation.  A  con- 
siderable quantity  of  leather  is  tanned  in  or  round  the  lo«n. 
The  market  is  on  Saturday ;  and  there  are  Ave  yearlv  l^irs 
chiefly  for  horses  and  cattle.  The  Staffbrdshire  atut  \l  .<r> 
cestershire  Canal  and  the  Grand  Junetion 
near  the  town 
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liar  jurisdiction  of  th^  dean  and  chapter  of  Lichfield^  of  the 
clear  yearly  value  of  213/^  with  a  glebe-house.  There  were 
in  the  parish,  in  1833,  two  dame-schools,  with  40  children ;  a 
well-endowed  grammar-school  with  48  boys;  another  school, 
with  a  small  endowment,  with  60  boys ;  a  national  school, 
and  a  charity  school  with  24  boys  and  125  girls;  six  other 
day-schools,  with  30  boys,  15  girls,  and  64  children  of  sex 
not  distinguished  ;  two  boarding  and  day  schools,  with  52 
girls  and  17  boys;  and  two  Sunday-schools,  with  210 
children. 

Stone  is  in  the  southern  division  of  Pyrehili  hundred, 
seven  miles  north  by  west  of  Stafford.  There  was  a  very 
a  mien  t  monastery  at  this  place,  founded,  it  was  said,  by 
Wulfhere,  king  of  Mercia,  or  his  queen  Ermenilda,  in 
honour  of  his  two  sons,  whom,  before  his  own  conversion,  he 
had  murdered  for  embracing  Christianity.  Wulfhere  is  said 
to  have  placed  secular  canons  here ;  but  these  being  dis- 
persed, some  nuns  occupied  the  place,  who  were  removed  in 
the  time  of  Henry  I.  to  make  room  for  some  regular  canons 
of  St.  Austin  from  Kenil worth  Priory,  to  which  this  house 
was  for  a  time  a  cell,  but  afterwards  became  independent. 
The  yearly  revenue  at  the  dissolution  was  129/.  2s.  lid, 
gross,  or  119/.  I  As.  11^.  clear.  The  town  is  on  a  rising 
ground  on  the  left  or  north-eastern  bank  of  the  Trent,  over 
which,  on  the  Stafford  road,  there  is  a  bridge;  the  principal 
street  is  along  the  road  from  London  to  Liverpool,  and  is 
paved.  The  church  is  a  modern  building  at  the  south-east 
end  of  the  town,  and  near  it  are  some  remains  of  the  antient 
monastery.  There  are  places  of  worship  for  Independents 
and  Wesleyan  Methodists.  The  parish,  including  the 
chapelry  of  Normicott,  has  an  area  of  20,030  acres;  the 
population,  in  1831,  was  7808.  The  principal  branch  of 
industry  is  shoemaking.  and  there  are  some  breweries  and 
mills.  The  Grand  Trunk  canal  passes  near  the  town.  The 
market  is  on  Tuesday,  and  there  are  five  great  markets  or 
fairs  in  the  year.  The  living  is  a  perpetual  curacy  of  the 
clear  yearly  value  of  214/.,  with  a  glebe  house:  there  are 
three  chapels  in  the  parish.  There  were,  in  1633,  twenty 
day  or  boarding  and  day  schools,  with  425  boys,  301  girls, 
and  44  children  of  sex  not  stated ;  one  of  them  was  a 
national  school,  with  120  boys  and  90  girls,  and  several  of 
the  others  were  assisted  by  endowment  or  contribution. 
There  were  also  three  Sunday-schools,  with  355  bo)8  and 
306  girls. 

Tunstall  is  described  elsewhere.    [Stoke -upon-Trbnt.] 

Uttoxeter  is  in  the  southern  division  of  Totmonslow  hun- 
dred, 13  miles  north-east  from  Stafford.  The  etymo- 
logy of  the  name  (which  is  popularly  shortened  in  pronun- 
ciation intoUxeter)  is  uncertain ;. it  is  written  Wotochshede 
in '  Domesday.'  Uttoxeter  stands  on  a  rising  ground  neat  the 
river  Dove,  which  here  separates  Staffordshire  from  Derby- 
shire, and  is  crossed  by  a  handsome  stone  bridge.  The  town 
is  irregulai'ly  laid  out ;  the  three  principal  streets  meet  in 
the  market-place;  the  houses  are  generally  well  built.  The 
church  has  been  rebuilt  of  late  years,  but  the  lofty  tower 
and  spire  of  the  former  edifice  remain :  there  are  places  of 
worship  for  Wesleyans,  Baptists,  Independents,  and  Quakers. 
The  parish  has  an  area  of  8920  acres,  and  had,  in  1831,  a  po- 
pulation of  4864.  There  are  a  number  of  iron-forges  round 
the  town,  and  the  neighbourhood  contains  much  fine  grazing- 
land.  The  market  is  on  Wednesday,  and  is  well  attended : 
there  are  several  yearly  fairs.  The  Caldon  Canal  ends  at 
Uttoxeter.  The  living  is  a  vicarage,  of  the  clear  yearly  value 
of  136/.,  with  a  glebe- house.  There  were  in  the  parish,  m 
1833,  a  day  and  Sunday  national  school,  with  80  boys 
and  56  eirls  in  the  week,  and  about  50  children  in  addition 
on  Sundays;  fourteen  other  day-schooLs one  of  then)  having 
a  small  endowment,  with  163  boys  nnd  191  girls;  and  two 
Sunday-schools,  with  143  boys  and  137  girls. 

Wednesbury  (commonly  proneunced  Wndgebury)  is  in 
the  southern  division  of  Offlow  hundred,  19  miles  south- 
south-east  from  Stafford,  in  the  centre  of  the  lour  great 
towns,  Birmingham  and  Wolverhampton,  Walsall  and 
Dudley.  The  name  is  supposacd  to  incorporate  that  of  the 
Saxon  god  Woden  :  the  same  element  a[)pears  in  Wednes- 
Held  in  this  nei<«hbourhood.  Etheltleda,  *Lady  of  Mercia,' 
sister  of  Edward  the  Elder,  built  a  castle  here,  a.d.  914. 
Tho  town  is  called  in  'Domesday'  Wednesberie.  It  stands 
on  the  slope  of  a  hill,  and  is  irregularly  laid  out.  The 
chunh  occupies  the  summit  of  the  hill,  where  Ethelfleda^s 
ca.>ilc  fuimerly  stitod:  it  is  a  tolerably  spacious  buildmg, 
coir:ti^ting  of  a  nave  with  side  aisles,  a  chancel*  a  chapel  on 


the  footh  aide  at  the  eastern  end  of  the  nave,  aod  a 
tower.  The  east  end  of  the  chancel  is  a  semi-octagon,  and 
is,  with  most  other  parts  of  the  church,  of  perpendicular 
character.  The  western  tower  is  square,  with  four  pinna- 
cles, and  a  lofty  octagonal  spire:  it  has  a  peal  of  eight  t»elis. 
There  are  some  antient  wooden  seats,  and  a  eurious  movo- 
able  wooden  reading-desk  in  the  church.  There  are  places 
of  worship  for  Independents,  and  for  Wesleyan  ana  Pn- 
mi  tive  Methodists.  The  area  of  the  parish  is  2190  aaesrtb« 
population  in  1831  was  8437.  The  town  is  in  the  heart  of 
the  coal  and  iron  district ;  and  a  considerable  mannlactore 
is  carried  on  of  fire-arms,  gas-pipes,  chains.  Sjiades  and 
shovels,  locks  and  keys,  hinges,  oridle-bits,  ttirrup-iront, 
buckles,  horse-shoes,  coach-ironmongery,  screws,  files,  edge- 
tools,  and  machinery.  On  a  rivulet  near  the  town  are  some 
corn-mills,  and  in  the  neighbourhood  numeroas  coal-pttsi. 
There  are  several  branches  of  the  Birmingham  canal  navi- 
gations near  the  town.  The  market  is  on  Friday,  and  there 
are  two  yearly  fairs.  The  living  is  a  vicarage,  of  the  clear 
yearly  value  of  301/.  There  were  in  the  parish,  in  !fr33, 
three  infant  or  dame  schools,  with  49  boys  and  97  rirl<  ; 
seven  day-schools,  with  207  boys  and  86  girls  (one  of  tncie, 
with  110  children,  was  supported  by  private  subscription) ; 
and  four  Sunday-schools,  with  628  boys  and  609  girls. 

Abbots  Bromley  is  in  the  southern  division  of  Pirehill 
hundred,  12)  miles  east  of  Stafford,  on  the  road  tjvxn 
Uttoxeter  to  Lichfield.  It  consists  chiefly  of  one  long  strag- 
gling street  of  tolerably  neat  houses,  mostly  built  of  bri*  k. 
The  church  has  been  much  modernized,  but  retains  some 
antient  portions  of  decorated  English  or  perpendicular  cha- 
racter, and  a  Norman  doorway.  The  tower  is  surmounted 
by  a  lofty  spire.  There  is  an  antient  building  formerly 
used  as  a  market-house  ;  but  the  market  has  been  discon- 
tinued for  several  years.  The  area  of  the  parish  is  8360 
acres;  the  population  in  1831  was  1621,  more  than  half 
agricultural.  The  shoe-manufacture,  which  was  formerly 
carried  on,  has  declined,  but  there  is  some  malting  car- 
ried on.  Tliere  are  a  free-school  and  an  almshouse  in  the 
village. 

Betley  is  in  the  northern  division  of  Pyrehili  hondral. 
about  23  miles  north-north-west  of  Stafford,  through  Stune 
and  Newcastle.  It  is  a  neatly  built  place,  in  a  cheeiful 
situation.  The  market  has  been  given  up  for  several  years, 
and  the  population  of  the  whole  parish  (the  area  of  which 
is  1480  acres)  was,  in  1831,  only  870.  There  are  consider- 
able market-gardens  round  the  village,  from  which  New- 
castle is  supplied  with  vegetables,  ncre  are  two  national 
schools,  one  of  them  with  a  small  endowment. 

Brewood  is  the  eastern  division  of  Cuttlestone  hundred. 
10^  miles  south  by- west  of  Stafford.  The  parish  has  ao 
area  of  11,950 acres;  the  population  in  1831  was  3799.  At 
that  time  278  men  were  employed  on  the  Birmingham  arid 
Liverpool  canal,  which  passes  close  to  the  village ;  and  I?I 
men  in  the  manufacture  of  stock-locks.  The  village  is  neatly 
built,  near  the  west  or  left  bank  of  the  river  Penk.  The 
maiket,  which  was  on  Friday,  has  been  discontinued;  but 
there  is  one  yearly  fair  for  cattle.  The  church  has  a  Slc 
spire,  and  some  other  parts  of  the  building  are  in  a  go<xi 
style.  There  are  Independent  and  Wesleyan  meetirvg- 
houses.  There  is  a  grammar-school  with  a  good  endcw- 
monl.  There  was  formerly  a  Benedictine  nunnery  here, 
the  clear  yearly  revenue  of  which  at  the  dissolution  was 
11/.  U.  6(/. 

Cannock  is  in  the  eastern  division  of  Cuttlestone  hun- 
dred, about  9)  miles  south-south-east  of  Stafford.  The 
parish  has  an  area  of  1 1,970  acres,  with  a  population  m  KJl 
of  31 16 ;  about  87  men  were  employed  in  coal-mines,  and  71 
in  manufactures  chiefly  of  edgotools.  Cannock  is  a  small 
place,  and  the  market  has  been  for  many  yean  given  up 
It  gives  name  to  the  adjacent  extensive  waste,  Canni>ck 
Chase,  formerly  covered  with  oaks.  Besides  the  paiish- 
church  there  are  places  of  worship  for  the  Independents  and 
Wesleyan  Methodi:its.  There  are  several  schools  in  the 
parish:  one  a  day-school  with  a  small  endowment ;  another 
a  large  national  8<hool,  with  a  school-house  a  little  out  uf 
the  village  on  the  Penkridge  road. 

Penkridge  is  in  the  eastern  division  of  Cuttlestone  hun- 
dred, 6  miles  south  of  Stafford.  Some  antiquaries,  among 
whom  are  Camden,  have  identified  this  town  with  the  Pen- 
nocrucium  of  the  Antonine  Itinerary ;  otbers^fix  tho  site 
of  Pennocrucium  at  or  near  Stre'tton,  a  towosLip  of 
Penkridge  parish,  near  the  line  of  Watling-StrecU     Ttm 
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branch  of  the  Birmingham  canal  navigations  passes  near ' 
the  village.  The  pari-.h  has  an  area  of  770  acres.  The 
population  ill  l^iS!  was  6647,  of  whom  673  men  were  em- 
ployed in  manufactures,  cliietly  or  wholly  of  iron  and  hard- 
wares, and  357  men  in  coal-pits  and  quarries.  There  are 
two  national  schools,  whieh  are  partly  supported  by  sub- 
scription. There  is  a  township  of  Darlaston  in  the  parish 
of  Stone,  which  is  sometimes  confounded  with  this. 

Handsworth  is  in  the  southern  division  of  Offlow  hun- 
dred, about  two  miles  north-west  of  Birmingham.  The 
church  has  been  mostly  rebuilt;  only  ihe  tower  and  a  small 
part  of  the  wall  of  the  antient  edifice  remain.  In  the  church 
are  monuments  to  Messrs.  Boulton  and  Watt,  the  well- 
known  manufacturers  of  Soho.  Soho  park  and  works  are 
in  this  parish.  The  area  of  the  parish  is  7720  acres.  The  po- 
pulation in  1831  was  4914,  of  whom  112  men  were  engaged 
in  manufactures.  The  Roman  Catholic  College  of  St.  Mary 
Oscott  is  in  the  parish  ;  and  there  ane  a  chanty-school  and 
a  national-school,  besides  several  private  schools.  Harborne 
lies  in  the  same  division  of  the  same  hundred,  and  about 
the  same  distance  as  Handsworth  south-west  of  Birming- 
ham. The  'church  is  a  modern  building,  but  some  of  the 
antient  buttresses  and  the  tower  of  the  older  structure  re- 
main :  the  tower  is  of  late  perpendicular  date.  The  parish, 
including  the  chapelry  of  Smelhwick,  has  an  area  of  4000 
acres:  the  population,  in  1831,  was  4227,  of  whom  above 
330  men  were  employed  in  manufactures. 

Amblecoat,  in  the  parish  of  Old  Swinford  (the  greater 
part  of  which  parish  is  in  Worcestershire),  close  to  Stour- 
bridge ;  Clent,  in  a  detached  portion  of  the  county,  south  of 
Stourbridge  ;  Kinfare,  west  of  the  same  town,  Wombourne, 
and  Tettenhall,  all  near  the  south-western  border  of  the 
county,  and  in  the  hundred  of  Seisdon,  participate  more  or 
less  in  the  iron  and  hardware  manufacture,  which  gave  em- 
ployment in  them,  in  1831,  to  500  men. 

]Norton-in-the-Moor9,  in  the  neighbourhood  of  Burslem, 
participates  in  the  coal- works  and  earthenware  manufac- 
tures of  the  Pottery  district.  The  parish  has  an  area  of 
3940  acres  :  thu  population,  in  1831,  was  2407,  of  whom  40 
were  engaged  in  manufacture,  and  probably  200  in  coal-pits. 
At  Checkley,  or  rather  at  the  hamlet  of  Tcan  in  Checkley 
parish,  two  miles  and  a  half  south-east  of  Cheadle,  on  the 
road  to  Uttoxeter,  is  a  considerable  tape-manufactory  :  the 
popuUlion  of  the  parish,  in  1831,  was  2247,  of  whom  106 
men  were  employed  in  manufacture,  and  42  in  stone-quarries. 
Some  cotton-spinning  is  carried  on  at  Yoxall,  near  BurtoH- 
on-Trent. 

Divisions  for  EcchnasticaU  Legal,  and  Parliamentary 
jyurpfjses. — ^The  county  of  Stafford  is  in  the  diooe«e  of  Lich- 
field, and  constitutes  the  archdeaconry  of  Stafford.  It  is 
divided  into  four  rural  deaneries,  us  follows : — 


D«a.nertoB. 

L.ipVy  aud  Trei- 

wll  ....  S.W. 
Lveke  nod  Alton, 

or  AUctvu  ■     a  N.E. 

NewonKila       and 

StuDa     •     •     .  N.W, 

TuUmrv,     •     .  S.E. 


Chapels 

Rac-  Vkiai^  Perp.  Cha-  Do-     not 

to-     a^ea.  ('ttr»-  pol>  na-    ctaasi-  Total, 

lias.               cie«.  riea.  Uvva.    fled. 

10        K>        24  3  0         4 

9         9        19  0  2         0 

IS       13       86  6  0         0 

13        15       34  4  0         0 


51 
39 
69 

66 
225 


47        47      113        12         S         i 

The  number  of  bene  flees  is  somewhat  less  than  appears 
from  the  above  statement  (which  we  borrow  from  Cox's 
•Clergy  List,*  1841),  owmg  to  some  unions  having  been 
formed.  The  residence  of  the  bishop  of  Lichfield  is  at 
Ecclfshall. 

Siaffoidshire  is  in  the  Oxford  circuit:  the  assizes  and 
quarier-sc'^sions  are  held  at  Stafford,  where  is  the  county 
yaol  and  house  of  correction.  It  is  said  to  be  capable  of 
iiolding  325  prisoners  in  separate  cells,  and  546  when  more 
th;in  one  sleups  in  a  cell.  (^Inspectors*  of  Priioris  Third  Re- 
port.) Th!s  prison  is  condneied  with  care  and  jud<rment, 
and  Ileal iie«*«  and  yood  order  rei^n  almost  throughout. 
There  are  treadw heels  for  grinding  corn,  supplying  the 
prison  \Mlh  water,  and  cleansing  the  prison  drains;  and 
beside  tins  hard  lahour,  several  trades  are  carried  on. 
{Ibid)     Tliere  is  a  county  lunatic  asylum  at  Stafford. 

The  number  of  n^presonlativus  returned  to  parliament  by 
the  count}  and  places  wiiinn  it  was  before  the  Reform  Act 
ten: — \iz.  two  kniuhls  of  ihe  sliiie,  and  two  members  each 
for  the  city  of  Lichfield  and  the  boroughs  of  Newouslle- 
under-Lymo,  Stafford,  and  Tarn  worth.     By  the  Reform  Act 


the  county  was  formed  into  two  divisions,  and  two  memben 
allotted  to  each.  The  northern  division  contains  the  «boU 
hundreds  of  PyrehiU  and  Tt^lmonblow,  and  the  norlbera 
division  of  the  hundred  of  Offlow;  the  nlace  of  election  i* 
Stafford ;  and  the  polling-«talions  are  Stufford,  Le«k,  New- 
castle-under-Lyme,  Cheadle,  and  Abbots'  Bromlev.  The 
southern  division  comprehends  the  southern  division  of 
Offlow  hundred,  and  the  whole  hundreds  of  Cuttlestooanl 
Seisdon;  the  place  of  election  is  Lichfield,  and  the  poidnt;- 
stations  are  Lichfield.  Walsall,  Wolverhampton,  Pcnknd^^j. 
and  King*s  Swinford.  Wolverhampton,  Sioke-upon-Trvut, 
and  Walsall  were  made  parliamentary  boroughs;  the 
first  and  second  to  return  two  members  each,  toe  la^t  i  • 
return  one  member.  The  whole  number  of  repres4;Dtati\c« 
sent  from  the  district  was  thus  increased  from  tea  U 
seventeen. 

The  constituency  at  the  two  periods,  1836-6  and  lb39-4e. 
was  as  follows : — 

ISaft-Sf.        183MO. 

Staffordshire,  North     \  i-y  i*j  /  10,0'20 

South      )           •  *^»»^*  I    8.469 

Lichfield        ....  914  676 

Newcastle      .         •         •          .  1,003  1,031 

Stafford         ....  1,271  1,265 

Stoke-upon-Trent            •         •  1,445  1,6*23 

Tamworth      ....  531  501 

Walsall           ....  679  837 

Wolvethampton     .         .         •  .  .2,643 

History,  Antiquities,  ^. — In  the  earliest  period  of 
authentic  history  Staffordshire  appears  to  have  fornie<l  f&:i 
of  the  territories  of  the  Cornavii,  or  Camabii.  Under  tli« 
Romans  it  was  comprehended  in  the  province  of  Fla^a 
CsDsariensis.  The  antient  roads,  Watling  Street,  |lykn le  11 
Street,  and  the  Via  Devana  (Deva  or  Chester  road)  crused 
this  county. 

Watling  Street  entered  it  at  Fazeley,  near  Tamworth. 
and  ran  west-north-west  a  little  to  the  south  of  Canoov4 
and  Penk ridge  into  Shropshire.  The  turnpike-rottd  fro:n 
London  to  Shrewsbury  falls  in  with  Wailing-Sireet  uo  Can- 
nock Chase,  and  coincides  with  it  through  the  remainder 
of  its  course  in  this  county.  The  Roman  towns  ^f  Etocetum 
and  Pennocrucium  were  on  this  line  of  Walling  stuvi. 
the  first  was  at  W^all,  about  tw^  miles  80Uth^M)utb*«tr£» 
of  Lichfield;  the  second  probably  near  Stretton«  in  Pebk- 
ridge  parish,  and  two  or  three  miles  south- west  of  Peuk- 
ridge  village.  At  Wall,  according  to  Shaw's  account  <///*!. 
of  Staffordshire),  are  some  remains  of  walls  enclosing  t«  > 
acres  of  land,  called  the  Castle  CrofL  Great  quantities  of 
foundation  stones,  pavements  of  Roman  bricks^  SAd  othtr 
uiiiiquities.  have  been  dug  up  here.  Wall  is  at  the  inter- 
section of  Ryknield  and  Watling  streets.  FeQno«ruciut& 
we  are  inclined  to  fix  on  the  river  Penk,  near  Sitet- 
ton  ;  this  position  accords  tolerably  well  with  the  distooo^ 
in  the  Antonine  Itinerary  from  Uriconium  CWroxeter, 
Salop)  and  Etocetumj  and  does  not  require  the  correciwDs 
which  are  necessary  if  Pennocrucium  is  fixed  (as  som« 
have  proposed)  at  Penkridge. 

Ryknield-Street  entered  the  county  across  the  Dote 
near  Burton,  and  ran  south-west  by  Burton  aud  ALrewa»  t  ^ 
Etocetum  or  Wall,  where  it  crossed  Watimg-Streel ;  aid 
turning  more  towards  the  south,  ran  by  Sutton- Park  ar.i 
Perry-barr  common  into  Warwickshire  and  \Voxcc*irf- 
shire.  The  Ad  Trivonam  (On-Trent)  of  Richard  of  Girt,  u- 
cester,  may  be  fixed  between  Branston  and  Burton^upon- 
Trent. 

Tlie  Via  Devana  entered  tlie  county  across  tbe  Trent 
near  Ad  Trivonam,  and  appears  to  have  passed  by  Uttoxeter, 
and  through  the  Pottery  district  into  Cheshire.  Chest«rivn. 
two  miles  north-west  of  Newcastle,  was  probably  a  Roman 
station;  but  we  doubt  whether  it  was  the  Mcd'iolanum  ot 
Antoninus  and  Richard,  as  some  have  supposed.  The  name 
of  Uttoxeter  (compare  Wroxeter  and  £xeter>  would  incliuc 
us  to  suppose  that  it  had  been  the  site  of  a  Roman  stat>'.n. 
but  the  form  in  which  the  name  appears  in  *I>omes*.Uy* 
(Wolachshede)  is  not  favourable  to  the  supposition. 

A  Roman  road  appears  to  have  led  from  Watling-Strci-: 
at  Etocetum  north-west  through  Chesterton,  where  it 
crossed  the  Via  Devana  into  Cheshire.  Another  x^^  i. 
runtnng  westward  from  Little  Chester,  near  Derby.  i«up<^-y«.a 
the  Dove,  and  ran  towards  Cheadle:  it  probably  jomed  \ht 
Via  Devana. 

There  are  tracer  of  camps  or  other  military  works  sup- 
posed to  be  Roman  at  Ashwood,  near  Kiug*s  Swiufoid ;  ai 
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Ware.  Both  these  manufactures  are,  comparatively  speak- 
mg.  of  modern  date ;  and  in  crossing  the  southern  part  of 
the  county  from*Birmingham  through  Wolverhampton,  the 
activity  displayed  in  the  coal-field  between  Wednesbury 
and  Bilston,  in  the  conversion  of  iron-ore,  is  concentrated 
beyond  example.  Eastward  of  this,  at  West  Bromwich 
above  1000  men  are  employed  in  the  further  preparation  of 
iron  for  the  forge  and  the  workshop ;  2200  men  are  em- 
ployed at  Tipton,  1200  at  Walsall  and  the  foreign  of  Wal- 
sall. 740  atWillenhall,  157  at  Wednesfield,  444  at  Wed- 
nesbury. and  200  at  Rowley-Regis,  in  making  guns  and 
other  fire-arms,  gas-tubes,  chains,  spades  and  shovels,  locks 
and  keys,  hinges,  bridle-bits,  stirrup-irons,  buckles,  screws, 
files,  edge-tools  of  all  kinds,  and  in  producing  machinery ; 
and  at  Smiihwick  and  Handworth  about  150  men  are  so 
employed.  Wolverhampton,  which  besides  its  comprehensive 
business  as  the  chief  town  of  a  manufacturing  district,  con- 
tains nearly  2000  men,  who,  in  addition  to  the  articles 
above  mentioned,  are  employed  in  making  domestic  fire- 
arms, tinned  and  japanned  iron-ware.  Sedgley  contains 
500,  and  Kingswinford  200  manufacturers  of  the  same 
kind ;  at  Tettenhall  more  than  60,  and  at  Brewood  about 
130  men  are  employed  in  the  less  refined  manufacture  of 
Btock-locks.  Darlaston  contains  nearly  500  men  occupied 
in  hardware  workmanship ;  and  in  most  of  the  places  thus 
enumerated,  as  well  as  in  many  populous  villages,  the  more 
domestic  manufacture  of  iron  nails  furnishes  employment 
to  2500  men  and  part  of  their  families.  The  other  important 
manufacture  of  Staflfbrdshire,  unrivalled  in  amount,  but  not 
surpassing  in  beauty  and  excellence  the    china-ware   of 


Worcester,  is  spread  over  the  vicinity  of  Newcattle-'nnder* 
line.  Employed  in  this  manufacture,  Burslem  eootsioi 
900  men  and  their  families:  Skelton  a  larger  number; 
Longton  and  Lane-end  nearly  1000;  Parkhall  700;  Han- 
ley,  360;  Fen  ton-Calve  rt,  SOU;  Sneyd,  125:  these  plare*^. 
including  a  few  adjacent  villages  which  partake  of  the 
earthenware  manufacture,  contain  about  4400  men  an'l 
their  families  so  employed.  In  the  town  of  Stafford  S<"* 
men  are  employed  in  shoe-making,  and  these,  in  so  far  a< 
the  article  produced  is  not  consumed  in  the  town  anl 
neighbourhood,  may  properly  be  deemed  manufacturvrx 
Burtou-upon-Trent  and  its  suburb  (Burton-Extra).  Yoxall. 
and  TutUury,  partake  in  a  small  degree  of  the  cotton-sp.n- 
niiig  trade  as  well  as  that  of  hardware. 

The  population  of  Staffordshire,  at  the  decennial  peri)  i> 
when  the  census  was  taken,  was  as  under ; — 


Iocm»* 

m 

Males. 

FrmalM. 

Total 

P»r  crat 

1801 

118,698 

120.455 

239.153 

•  • 

1811 

148.073 

147.080 

295.153 

23-4 

1821 

171,668 

169,372 

341,040 

JM 

1831 

206.921 

203,591 

410,512 

18« 

1841 

258,729 

251,477 

510.206 

24-2 

Willie  the  population  of  England  has  increased  79*9  per 
cent,  during  the  above  forty  years,  that  of  Staffordshire  ha'i 
increased  1 1 3'3  per  cent.  The  details  of  the  census  of  1 8  4 1 
are  not  yet  fully  published:  but  the  number  of  boases  wa* : 
— 97.676  inhabited;  5455  uninhabited;  and  899  buildinp. 

The  population,  8cc.  of  each  hundred  and  borough,  ss 
taken  in  1831,  was  as  follows : — 


HOUSES. 

OCCUPATIONS. 

PERSONS. 

HUNDREDS. 
BOROUGHS,  ice. 

Inhabited. 

Families. 

dttild- 
ittg. 

14 
176 
140 
149 

58 
5 

12 
19 

573 

Unin- 
habited. 

Families 
chiefly 

employed 
iua)pi- 

culture. 

Families 

chiefly 

employed 

iu  trade. 

manuAie- 

tares, 
and  han- 
dicraft. 

All  other 
FamUies 
not  mm. 
prised  in 
the  two 

preced- 
ing 

ciojises. 

Males. 

Females. 

Total  of 

JCaW 

IwetiiT 
▼ear* 
or  afir. 

Cuttlestone.  E.  &  W.  . 
Offlow,  N  &  S.    .   •   . 
Pirehill.  N.  &  S.     .   . 
Seisdon,  N.  &  S. .   .   . 
Totmonslow,  N.  &  S.  . 
Lichflnld,  City  .... 
Newcastle-under-Lyne, 

Borough 

Stafford,  Borough    .   . 

5,050 

21,076 

20.319 

18.565 

8,959 

1,286 

1,578 
1,216 

5,532 

22.327 

22,047 

19,910 

9,289 

1,505 

1.676 
1,307 

167 
1.248 

813 
1.265 

495 
28 

21 
51 

2.649 
4.419 
4.973 
1.925 
3.853 
257 

1 
79 

1.744 
13.018 
11.179 
10,648 

3,840 
707 

1.587 
925 

1,139 
4,890 
5,895 
7,337 
1,596 
541 

88 
303 

13,950 
57.816 
52,584 
49.106 
23,091 
2,984 

3,831 
3.559 

12,968 
55.205 
52,531 
48.185 
23,429 
3,515 

4.361 
3,397 

26,918 

113,021 

105.115 

97,291 

46.520 

6,499 

8,192 
6,956 

7,roc 

27.5-fi 
25.:4C 
23.747 

ii.2:f. 

1,6  70 

5:.c:>i 

1.85') 

Total 

78,049 

83,593 

4.088 

18,156 

43,648 

21,789 

206,921 

203,591 

410,512 

101,632 

County  Expenses,  Crimfi,  ^c. — Sums  expended  for  the 
relief  of  the  poor;.— 1748-49-50  (annual  average),  9812/.; 
1776,  32,088/.;  1783-84-85  (average),  40,964/.  The  sums 
expended  at  the  four  dates  of 


tf 


f. 

6 

8 
7 
6 


d. 


1 1  for  each  inhabitant. 

5 
10 

5 


>i 


ft 


£. 
1801  were    83,411,  being 
1811    .  .    124,765 
1821    .  .    133,702 
1831    .  .    132,887 

And  in  each  of  the  following  yeavs  ending  25th  March, 
the  expenditure  was  as  tinder : — 

1835.  1836.  1837.  1838.  1339.  1840. 

£104,245    £92,176    £83,817    £81,183  £82,971    £92,835 

The  expenditure  in  the  last  of  the  above  years  would  ave- 
rage  about  3<.  S^d  for  each  inhabitant,  whico  is  much  lower 
than  for  the  whole  of  England  and  Wales.  The  expendi- 
ture for  the  year  ending  25th  March,  1834,  was  120,512/. 
The  saving  effected  between  that  year  and  1840  amounted 
to  42,934/.,  or  29  per  cent. ;  namely,  under  the  head  of 
relief  and  maintenance.  27,677/.,  or  23  percent.;  in  suits 
of  law,  8cc.,  5021/..  or  73  per  cent.;  and  in  miscellaneous 
expenses.  10,236/.,  or  49  per  cent.  The  number  of  poor- 
law  unions  is  16.  comprising  a  population  of  404.141,  ac- 
cording to  the  census  of  1831 :  there  are  22  parishes  with  a 
population  of  6371,  whicli  are  not  in  any  union.  The 
number  of  paupers  relieved  during  the  quarter  ending 
Lady-day,  1840,  was  19,047  (3777  in-door,  and  15,270  out- 
door), being  5  per  cent,  of  the  population,  the  proportion 
ibr  England  being  8-6  per  cent.  The  illegitimate  births  in 
1830  were  736,  or  1  in  17;  in  England  1  in  20.    BasUrd 


children  chargeable  on  the  poors*-rate  in  1835-6,  2255.  jr 
1  in  182;— in  England  I  to  215.  Lunatics  and  id.or* 
chargeable  on  the  same  fund  in  1836,  261,  or  1  in  1573  ;— 
in  Eopland  1  in  1033.  Proportion  per  cent,  of  per-  r  * 
married  under  21  yeais  of  age  in  1840,  13*4  ; — in  EngLiiJ 
and  Wales,  9*6  for  the  two  sexes. 

The  annual  value  of  real  property  in  the  county  aafies>>c<! 
to  the  property-tax  in  1815,  was  1,150,284/.  The  sumrawi 
for  poor-rate,  county-rate,  and  other  local  purpoaea,  fur  ti-  - 
year  ending  25th  March.  1833,  was  1 75,59 1/.,  levied  ujii 
the  undermentioned  descriptions  of  property: — 

On  land  .        £100,439 

Dwelling-houses  .  .  48.804 

Mills,  factories,  &c.      .  .  11,739 

Manorial  profits,  navigation,  &c.    •      14,607 

ToUl         £175.591 
The  amount  expended  was— 

For  the  relief  of  the  poor      .         .  £124.87^ 

In  suits  of  law,  removal  of  paupers,  &c.        .        8.400 
For  other  purposes 44,3 1 2 


Total  money  expended         £  1 7  7,583 
The  county  expenditure  in  1834,  exclusive  of  that  for  tl 
relief  of  the  poor,  was  15.936/.  disbursed  as  follows  :— 
Bridges,  building,  repairs,  &c         .     £  1,442 
Gaols,  houses  of  correction,  and  main- 
taining prisoners  .        .  4,469 
Shire-hall  and  courts  of  justice,  baild- 

ing,  repaire,  &c  ...  840 

Lunatic  asylums     •       •       «       «  \% 
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Prosecntions           .        .        .  4,237 

Clerk  of  the  peace           .        .         .  1,054 

Conve)  anre  of  prisoners  before  trial  91 8 

Conveyance  of  transports         .         .  550 
Vagrants,  apprehending  and  conveying     HOH 

Constables,  high  and  special   .*        .  213 

Coroner 571 

Miscellaneous          .        .        .        .  1,423 


Total  £15,938 

Tlie  county-rate  lened  at  different  periods  during  the 

last  half-century,  and  the  principal  disbursements,  so  far 

as  they  can  be  made  out,  are  ahown   in  the  following 

table : — 

1801.    1811.     1821.     1831.    1838. 

£  £  £  £  £ 

Income             .      13,218  19.568  28,004  24,062  18,367 
Expenditure:— 

Hridges          .        4,297  7.471  1,989  8.765  638 

Gaols             .          ,102  129  1,459  704  190 

Prisoners*  I 

maintenance      2,534  2,372  4,638  7,230  1.005  \ 

Prosecutions           618  854  2.3S2  6,220  6,308 
Constables  and 

vagrants     .            474  526  1.368  2,344  '   ... 

In  1839  the  length  of  streets  nn^^  highways  in  the  county, 
and  the  expenditure  thereon,  weie  as  under: — 

Miles. 

Streets  and  roads  repaired  under  local  acta  30 

Turnpike  roads  .  .  .         .         601 

All  other  highways        .  .  .         •      2,347 

2.980 
Amount  of  rates  levied  .  .        .        £23,138 

Expended  in  repairs  of  highways        £22,127 
Law  and  other  expenses  .  410 

Total  expenditure    22,537 

The  number  of  turnpike  trusts  in  the  county  in  1839  was 
47 ;  income  from  tolls,  54.648/. ;  from  parish  compositions, 
j'l  Ymi  of  statute  duty,  212/. ;  and  the  total  income  (includ- 
1  It;  278/.  borrowed)  was  58,128/.:  the  total  expenditure  for 
(ln>  same  year  being  59.752/.  The  assets,  including  arrears 
<(  income,  amounted  to  16,293/. ;  the  debts  to  217,264/.  In 
I  ^  iG  the  debt  was  equal  to  4*43  years  of  the  annual  inoxime ; 
— ihe  proportion  for  England  being  4*56  years;  the  propor- 
t.on  of  unpaid  interest  to  the  total  debt  was  20  percent., 
the  average  for  England  being  12  per  cent. 

In  1839  the  church  rates  levied  amounted  to  8.503/. ;  and 
VI I h  4772/.  derived  from  other  sources,  were  applied  to  de-  j 
Irviy  expenses  connected  with  the  established  church:  in 
i^32  the  sum  derived  from  'other  sources'  included  475/. 
from  estates  and  rent  charges.  The  sum  expended  for  the 
purposes  of  the  establishment  amounted  to  12.614/.  in  1839, 
out  of  which   sum   6695/.  were   for  repairs  of  churches. 

Crime. — Number  of  persona  chained  with  criminal  of- 
fiP'^es  in   the  four  septennial  periods  ending  1819,  1826, 

J^.n,  and  1840:— 

1813-19.        182026.         1827-33.        1834^40. 

Total  of  each  septen- 
nial period  .     1,907         2,295         4.415         5.330 
Annual  average       .        272  327  630  790 
The  numbers  committed,  convicted,  and  acquitted  in  each 
year  from  1834  to  1839  were  as  under: — 

1834.  1835.  1836.  1837-  1838.  1839.  1  1840. 
Committed  649  715  636  909  768  930  923 
CMUicted  412  452  395  601  539  589  666 
Acqiiiiied  237  263  241  308  229  341  257 
In  183  4  the  proportion  of  persons  committed,  to  the  total 
p.ipulatii>n  of  the  county,  was  1  in  633;  and  in  1840,  allow- 
ing tor  the  increase  of  population,  1  in  about  541. 

Of  ^23  criminal  offenders  tried  at  the  assizes  and  sessions 
in  SuilTordshire  in  1840,  there  were  68  charged  with  offences 
atiim-.t  the  person;  80  with  offences  against  property  com - 
m\\w\  with  violence;  715  (including  572  cases  of  simple 
l.irieny)  with  off'ences  against  property  committed  without 
violence;  13  wiih  malicious  offences  against  properly ;  10 
for  foiiTtfry  and  uttering  base  coin;  and  37  for  various  mis- 
d.-meanors,  including  29  for  riot  and  breach  of  the  peace. 
Auove  seventy  per  cent,  of  the  oflfences  were  those  agamst 
pr-.perty  commuted  without  violence;  and  above  sixty-one 
}  er  cent,  were  cases  of  simple  larceny.  Sentence  of  death 
v. us  recorded  in  8  cases;  in  2  execution  took  place,  and  in 


the  other  6  the  sentence  was  commuted.    Of  66G  ofTenden 
convicted,  including  the  8  above-mentioned  cases,  20  were 
transported  for  life;  1  for  above  15  years;  32  for  periods 
varying  from  10  to  15  years;  44  from  7  to  10  years;  70  for 
7  years,  making  in  all  167  offenders  transported:  6  were 
imprisoned  for  above  2  years ;  9  for  a  term  exceeding  twelve 
months;  61  for  above  6  months;  and  395  for  6  months  and 
under;  and  2B  were  whipped,  fined,  or  discharged  on  sure- 
ties.   The  acquittals  were  257  in   number;   in   10   cases 
there  was  no  prosecution  ;  in  71  no  bill  was  found;  and  176 
persons  were  found  not  guilty  on  trial.     Of  the  total  num- 
ber  committed   783  were  males   and    140   females  :    216 
males  and  55  females  could  neither  read  nor  write;  443 
males  and    169   females   could   read,   or  read   and    write 
imperfectly;    98  males   and    8    females  could    read  and 
write  well;    7  males  and  1  female  were  persons  who  had 
received    superior    instruction ;    and     tne    state    of  in- 
struction of  19  males  and  7  females  was  not  ascertained. 
On  an  average  of  several  years  the  proportion  of  un in- 
structed criminals  in  this  county  was  84'9  per  cent. ;  of 
those  instructed  15'1  per  cent.; — the  average  of  the  former 
for  England  and  Wales  being  89'3  per  cent. 

Savings*  Bimks, — There  are  18  of  the^e  institutions  in 
the  county;  and  the  number  of  depositors  and  amount  of 
deposits  on  the  20th  of  November  in  each  of  the  following 
years,  was  as  under : — 

1833.         1836.        1837-         183S.         193<>.        19^0. 
No.  of  depooitnr«     8.0.)8       10.^12       10;2>.)6        11.512    M  1.911       12,:*0C) 
Am.  of  deiKwits  4;-250.617  iCSia.OjS  £311.723  jtf345.457  £355.8/0  iE369.i»l 

The  various  sums  placed  in  the  savings'  banks  in  1830, 
1834,  and  1839,  were  distributed  as  follows:— 

183?. 


Not  exceeding  jm 

•  f 
■  • 


Above 


1830. 

1834. 

Depo- 

Depo- 

•iton. 

PppOMtll. 

sitors. 

DffTKMlti 

<f32,3i»l 

^90 

3.768 

it27,106 

4,376 

60 

2.183 

es.STfi 

2,504 

79.G99 

:oo 

926 

6t>,013 

1.005 

68.6% 

160 

3^ 

3S,301 

•360 

4;^.7J3 

200 

129 

SI, 980 

13(1 

3La55 

900 

67 

15,881 

4«l 

11J7» 

Depo- 

siti)r«.  Dopo<5its. 

6,450  jk"47.0m 

3,313  101.225 

1,371  i»5,l21 

47 J  6;,H25 

245  41,287 

&j  13,328 


7,387      1^.848      8,477     1667,832  11.911      Sj5,870 

The  deposits  of  235  friendly  societies,  not  reckoned  above, 
amounted  in  1840  to  48,498/.;  and  10,200/.  were  invented 
by  176  charitable  institutions. 

The  state  of  the  election  franchise  in  1839-40  is  shown  in 
the  following  table  :— 

N.  div. 

Freeholders  of  every  class  .  .  7,181 
Copyholders  and  customary  tenants  382 
Leaseholders    for  life  or   for  a 

term   •         •         •         •         .122 
50/.  tenants  at  will  .         .  .    2,227 

Trustees  and  mortgagees  •         15 

Qualified  by  offices   ...  9 

Joint  and  duplicate  qualifications        84 

10,020         8,469       18,489 
Education. — Summary  of  the  Returns  made  to  Parlia- 


8.  div. 

Totnl. 

6,416 

13,597 

449 

831 

197 

319 

l,i71 

3,398 

54 

69 

12 

21 

170 

254 

ment  in  1833: — 

Infant  schools 

Number  of  children  at  such  schools; 
ages  from  2  to  7  years  :  — 
Males 
Females     • 
Sex  not  specified    • 

Daily  schools 

Number  of  children  at  such  schools ; 
ages  from  4  to  14  years : — 

Males        •  • 

Females     • 

Sex  not  specified    • 

Schools       .  ^  • 

Total  of   children  under  daily  in- 
struction •  •  • 
Sunday  schools       • 
Number  of  children  at  such  schools ; 
ages  from  4  to  15  years  :— 
Males 

Females     •  • 

Sex  not  snecified    . 


Schools.   I  Scholan.    Totnl. 
65 


744 

882 
746 


847 


2,372 


15,820 

12,190 

5.319 


912 


388 


33,338 


35,710 


23  601 
22.492 
7,064 
>      53,147 
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The  number  of  children  in  SUffordshire  in  1833,  between 
the  ages  of  2  and  1 5,  may  be  taken  at  about  100.000.  Seven 
Sunday-Bchools.  attended  by  301  children,  are  returned 
from  places  where  there  are  no  other  schooU ;  but  in  everv 
other  case  the  children  have  aUo  the  opportunity  of  attend- 
ing daily  schools,  but  to  what  extent  they  do  so  cannot  be 
ascertained.  Seventy-nine  schools,  attended  by  7081  chil- 
dren, are  both  daily  and  Sunday  schools,  and  duplicate  re- 
turns are  known  to  be  thus  far  created.  It  is  probable  that 
less  than  one  half  of  the  children  between  the  ages  of  2  and 
15  were  under  instruction  in  the  county  in  1833.  Fifty 
boarding-schools  are  included  in  the  number  of  daily  schools 
given  above. 

The  proportion  of  persons  who  attested  their  marriages 
by  marks  instead  of  writing  their  names,  was,  in  1839-40, 
43  per  cent,  for  men  and  6 1  per  cent,  for  women,  the  mean 
proportion  being  52  per  cent.,  whfle  for  England  and  Wales 
It  is  42. 

Maintenance  of  SchooU. 


..       ._    ^    .          By  uajfineaU 

mrnt  mm  tchoUra. 

Sdd*. 

SdM- 

SchU. 

Sch<». 

Un. 

SrbU. 

Scho- 
tera. 

ikhu. 

ScheUn. 

lufcatScbooU 
DidlvSehoob 

ganiUySchoob 

. . 

m 
If 

is 

i 

80 
3,191 
4.465 

48 
615 

. . 

92S 

17.955 

.  • 

18.800 

16 
61 
33 

6/06 

3834 

Total... 

14* 

7346 

887 

60,7» 

663 

110 

11.906 

The  Schools  established  by  Dissenters,  inclu^e^l  in  the 
above  statement,  are—  ^  ,  . 

SehoUn. 
Infant-schools    .  .  .  2,  containing       180 

Daily-schools     .,  .  .         29,  .  1.899 

Sunday-schools.  .  .142,  .  23.959 

The  schools  established  since  1818  are- 
Infant  and  other  daily  schools     .       423,  containing  20,1 45 
Sunday-schools  .  ,238.  •         56,839 

Lending  libraries  are  attached  to  59  schoolfl* 

STAG.    [Deer] 

STAGE-CARRIAGE,  is  defined  by  the  act  of  2  and  3 
Wm.  IV.,  c.  120,  as  a  carriage  of  any  construction  for  convey- 
ing passengers  for  hire  to  or  from  any  place  in  Great  Britain, 
which  shall  travel  at  the  rale  of  not  less  than  three  miles 
in  the  hour  and  be  impelled  by  animal  power,  provided  each 
passenger  pay  a  distinct  fare  for  his  place  therein.  Railway 
carriages  and  vehicles  moved  by  steam  are  excluded  from.  &c. 
In  1799  the  act  of  Parliament  was  passed  (19  Geo.  III.,  c.  51 ) 
which  first  imposed  a  duty  on  hired  carriages  of  any  descrip- 
tion. This  duty  has  at  times  been  variously  reu;ulated,  and  is 
now  by  the  above  act  (amended  by  3  and  4  Wm.  J  V.,  c.  48) 
settled.  By  these  acts  any  person  above  21  years  of  age  can 
keep  or  employ  a  stage-carriage,  on  obtaining  a  licence  so  to 
do  from  two  or  more  commissioners  of  stamps,  to  be  renewed 
yearly,  and  the  amount  of  duty  payable  on  every  such  licence 
is  computed  upon  the  number  of  miles  such  carriage  is 
authorized  by  the  licence  to  travel  in  the  day,  week,  or  month, 
as  the  case  may  be.  This  duty  may  be  compounded  for. 
Every  stage-carriage  is  to  have  a  numbered  plate  affixed  to 
it,  a  licence  is  necessary  for  every  pair  of  plates,  and  the 
number  of  passengers  each  carriage  is  allowed  to  carry  is 
stated  in  the  licence.  These  regulations  are  applicable  to 
all  such  carriages  throughout  the  country,  and  include  the 
more  recently  introduced  conveyance  termed  an  omnibus,  a 
word  in  no  way  recognised  by  the  legislature.  The  conduct 
of  the  stage-carriages  which  are  employed  in  London  and 
within  ten  miles  of  the  General  Post-Office,  is  further  regu- 
lated by  the  1  and  2  Vic,  c.  79,  in  which  they  are  directed 
to  be  called  '  metropolitan  stage-carriages,'  and  by  which, 
besides  the  rules  applicable  by  the  other  acts  to  these  con- 
veyances as  sla^re-carriages,  other  enactments  are  made  as 
to  the  stamp-office  plates.  &c.  It  also  empowers  the  secre- 
tary of  state  to  appoint  a  registrar  of  metropolitan  stage  car- 
riages, whose  office  is  to  issue  the  licence  which  the  com- 
missioners of  stamps  are  authorised  to  grant  to  drivers  and 
conductors  of  these  carriages,  to  whom  this  act  more  particu- 
larly relates.  These  licences  the  I'egistrar  may  grant  to  any 
person  abov^e  16  years  of  age  who  can  produce  certificates 
of  his  ability  to  drive,  and  of  good  character.  The  licence 
is  renewable  yearly,  and  with  it  is  given  an  abstract  of  the 
laws  and  penalties  to  which  the  receiver  is  amenable,  and 
a  numbered  ticket,  the  latter  o^  which  it  is  his  duty  to 
kaep  about  his  person  and  not  to  Inuuftt  or  lend.    These 


particulars  are  entered  in  a  book  kept  by  the  registrar  1 
the  purpose,  and  they  are  receivable  as  evidence  at  U«. 

Tne  word  omnibus  aa  applied  to  a  carriage  i»  bun-  «-. • 
from  the  French.    They  were  at  first  confined  to  Lun-. 
and  ran  to  and  from  the  extreme  poinUi  of  ttie  oty  an<l 
suburbs,  through  the  principal  leading  thorougbfiire».rh\  .' 
ing  for  each  passenger,  whether  he  travelled  t  lie  u  hole  «>r  % 
portion  Cf  the  distance,  the  sum  of  one  shilling,  whirh  •.  . 
soon  reduced  to  sixpence,  at  which  price  it  now  rem  i. 
through  the  metropolis.  The  convenience  of  the  sise  and  :  >: 
of  these  vehicles,  heavy  as  they  are  in  draught,  and  wei^  K 
16  or  20  cwt.,  caused  their  early  adoption  in  the  pTO%\u 
towns,  and  they  are  now  common  throughout  the  roun  ri 
and  come  under  the  general  denomination  of  atBge-<*  ' 
riages.   In  the  principal  lines  of  the  metropolitan  car^  la."- 
as  the  road  from  Paddingtun  or  from  Westminster  ti>  ... 
Bank,  and  frequently  farther,  the  average  number  of  tr  . 
each  vehicle  takes  per  day  is  five;  and  the  amount  of  f  i.< 
received  by  each  in  the  course  of  the  day  is  con^tdercJ 
be  about  2/.    The  driver  and  the  conductor  recei%e  a!. 
one  guinea  a  week  each.    The  duty  is  calculated  in  Ihr  |>- 
portion  of  so  much  per  mile  according  to  the  numb-r 
passengers  the  carriage  may  be  licensed  to  carry,  but  a^ 
great  majority  are  capable  of  holding  14  or  16.  un  -u.. 
number  the  duty  is  about  2^.  a  mile,  the  daily  duty  pax  : 
to  government  is  very  considerable.    The  number  of  1.. 
which  they  journey  in  London,  as  the  frequency  of  ibeir  1 .  ' 
is  only  limited  by  the  will  of  the  proprietors,  some  of  wt.  • 
possess 50  or  60  carriages,  is  ascertained  by  persons  stat... 
in  various  parts  of  the  metropolis  in  the  great  thot*  i.^ 
fares,  to  check  their  running  and  mark  the  number  uf  * 
carriage  as  it  passes.    (2  and  3  Wm.  IV.,  c  120;  3  an  J 
Wm.  IV.,  c  48 ;  I  and  2  Vic,  c.  79.) 
STAGE-COACH.    [Coach.] 
STAGGERS.    [Horse.] 

STA'GMARIA.  a  genus  of  the  natural  fttrailf  of  p'?- 
called  TerebinthacesB  from  many  of  them  producing  a  1.  * 
pentine-like  exudation.      It  was  named  by  Mr.  W.  J  a  > 
assistant-surgeon  in  the  East  India  Company's  serxirv,  1 
author  of  '  Malayan  Miscellanies.'  from  the  Greek  v 
$tagmu8  (ardyftah  'a  droppint^  fluid.'    The  tree  S.  r-.n 
cijlua,  which  is  the  Arbor  vernicis  of  Rurophius.  and  i 
Kayo  Rangas  of  the  Malays,  is  full  of  acrid  resinoo^  j 
apd  is  a  native  of  the  £a»tern  Islands,  but  not  verr  abui: .  •* 
in  Sumatra,  though  occasionally  found  in  the  neighboui .  • 
of  rivers. 

The  calyx  is  tubular,  with  the  limb  irregularly  nipt..-, 
deciduous.     Petals  5,  longer  than  the  calyx,  obta»e,  >»prt  • 
ing,  subreflexed.    Stamens  5,  alternating  with,  but  in-<.- 
above,  the  petals  into  the  stipe-like  torus.     Filamci.t- 
form,  equal  to  the  petals  in  length.  Anthers  oblong.  U* 
stipitate,  3  1obed,  lobes  one-«eeded,  1-2  of  which  are  o« 
abortive.     Styles  1-3.  terminating  the  lobes  of  the  c^ 
Stigmas    obtuse.      Berry    kidney-shaped,    furrowed,   > 
seeded,  with  a  warty  rind.     Embryo  exalbuminouN  v- 
cotyledons  united ;  radicle  incur\'ed.    The  genus  ts  n. 
allied  to  Rhus,  but  besides  the  difference  indicated  n 
above  character,  it  has  simple  leaves,  which  are  «r.: 
stipules. 

The  wood  of  the  tree  is  of  a  fine  dark  colour  towanl^  '' 
centre.    The  bark  exudes  a  resin  which  is  extreroelv  . 
causing  excoriation  and  blisters  when  applied  to  th?  «• 
in  this,  as  well  aa  in  becoming  black  when  exposed  to  iKo 
it  resembles  the  Melanorrhsea,  Cashew-nut  tree,  putsoci 
and  many  otliers  of  the  Terebmthacea.   According  to  H 
phius,  this  tree  yields  the  celebrated  J  apan  lacquer  or  va : . 
and  he  considers  it  the  same  wiih  that  of  Siam  andX  (  s 
Loureiro  however  represents  the  latter  to  be  the  prole. 
an  Augeia.   Mr.  Jack  says  the  varnish  of  Siam  and  C 
china  is  probably  the  best,  but  that  of  Celebes  and  o: .) 
which  is  the  produce  of  this  tree,  is  also  employed  i.*'-  ' 
same  purposes,  and  cannot  be  much  inferior,  as  it  W..  • 
equally  high  price.     Rurophius  says  the  exhalations  .: 
tree  are  considered  noxious,  and  the  people  of  Maca^^ir.  . 
of  other  parts  of  Celebes  in  particular,  entertain  surh  i^. 
of  it,  that  they  dare  not  remain  lung  under  it,  rou« '.:  . 
repose  under  its  shade.    As  however  it  furnishes  t\w  r 
brated  varnish,  the  Chinese  and  Tonkinese  boldly  n 
to  the  tree,  but  employ  caution  in  coUectmg  the  re»n    J 
they  do  by  inserting  into  the  trunks  two  pieoos  of  Kito 
sharpened  at  their  points,  in  such  a  manner  as  to  peiu  *  . 
the  bark  m  a  somewhat  oblioue  direction.    These  Tvn>- 
all  night,  and  are  extracted  before  sunrise  the  next  mom.:. 
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trary  shall  be  found— that  the  housen  of  the  antients  were 
in  this,  as  well  as  in  many  other  respects,  greatly  inferior  to 
uur  own,  and  had  nothing  whatever  corresponding  to  the 
modern  staircase.     Nearly  the  same  may  be  said  with  re- 
spect to  the  antient  domestic  architecture  of  our    own 
cuuntry,  where,  even  in  residences  of  the  highest  class,  the 
staircases  were  generally  very  confined — placed  within  tur- 
rets, and  exceedingly  steep  and  narrow — narrow  not  only 
AS  regards  the  actual  width  of  passage  up  and  down,  but  the 
diameter  or  space  occupied  by  the  whole,  there  being  no 
well,  or  central  opening,  but  the  steps  winding  around  a 
solid  newel  so  that  in  ascending  or  descending  a  person  is 
continually  revolving, — without  any  *  foot  paces'  for  resting 
upon,  and  cannot  see  whether  he  will  encounter  anyone  else. 
Turnpike  was  a  term  formerly  applied  to  staircases  of  this 
kind;    aUo   Viee,  from  their  spiral  or  screw-like  shape, 
whence  the  more  modern  appellation  of  Corkscrew  stairs, 
corresponding  with  the  Italian  Scala  cUla  Lumaca,  or  Scala 
alia  Chiocciolch  with  the  French  Eicalier  d  Limofon,  and 
the  German  Wendelireppe. 

It  was  not  till  about  the  time  of  Elizabeth  that  staircases 
began  to  be  planned  more  commodiously  in  this  country, 
and  made  a  decorative  feature  in  the  interior  of  a  mansion. 
But  though  they  were  greatly  improved,  the  flights  being 
made  wider,  and  the  steps  parallel  to  each  other,  with  in- 
termediate landings  or  resting-places  between  the  several 
flights,  and  although  considerable  decoration  was  bestowed 
upon  them,  the  walls  being  pannelled,  and  the  parapet  of  the 
stairs  formed  either  by  richly  carved  balusters,  or  open  fre^ 
work,  frequently  with  heraldic  figures  of  animals  on  the 
pedestals  at  the  angles  of  the  different  flights— the  staircase 
itself  was  usually  enclosed  within  a  comparatively  small 
area,  so  as  to  admit  of  no  general  view  of  the  whole  of  it, 
there  being  very  little  open  space,  or  well^  as  it  is  termed; 
sometimes  none  at  all.  The  staircases  at  Aldermaston, 
Berks,  Crewe  Hall,  Cheshire,  and  Knowle,  Kent,  may  be 
taken  as  examples  of  the  kind.  At  a  later  period,  stair- 
cases in  mansions  of  a  superior  class  were  made  dispropor- 
tionably  spacious,  being  npon  a  scale  as  to  size  with  which 
the  apartments  themselves  were  not  at  all  in  keeping. 

The  planning  of  a  staircase  is  generally  considered  one 
of  the  most  difiicult  matters  in  internal  architecture,  and 
it  is  certainly  one  that  requires  great  consideration.  Yet 
there  is  no  particular  difficulty,  except  where,  as  is  gene- 
rally the  case  in  moderate-sized  houses,  the  architect  is 
cramped  for  room ;  more  especially  if,  while  restricted  in 
that  respect,  the  ascent  from  one  floor  to  another  is  greater 
than  usual.  The  number  of  stairs  and  the  space  required 
for  the  convenient  arrangement  of  them,  are  easily  esti- 
mated when  the  heizht  of  the  ascent  from  one  floor  to 
another  is  given,  and  the  dimensions  are  determined  for 
the  risers  and  treads.  Stairs  are  technically  described  as 
consisting  of  jRt«er«  and  Treads,  the  former  being  the  fronts 
or  heights  of  the  steps,  and  the  other  their  flat  surfaces  or 
breadths.  Stairs  are  further  distinguished  as  being  Flyers^ 
those  which  ascend  straightforward ;  and  Witiders,  which 
having  their  treads  triangular,  coming  quite  to  a  point  at 
their  ends  next  balusters,  afford  no  footing  there,  and  ought 
consequently  to  be  avoided  whenever  it  is  at  all  practicable 
to  do  so.  A  Ftighl  is  a  consecutive  series  of  stairs  in  the 
same  direction,  or  between  one  Quarter-space  or  Half-space 
(Bilier  de  repos)  and  another,  which  last  are  short  inter- 
mediate landings,  serving  tu  lessen  the  fatigue  of  a  con- 
tinuous ascent,  by  subdividing  it  into  shorter  flights.  For 
the  area  containing,  or  rather  constituting,  the  staircase 
itself,  we  have  no  distinct  term  in  addition  to  the  general 
one,  similar  to  the  French  Cage,  the  Italian  Gabbia,  and 
the  German  TYeppenhaus, 

We  proceed  to  notice  the  most  convenient  proportions  of 
the  stairs  themselves  as  to  height  and  breadth  for  their 
length.  As  to  the  breadth  of  the  flights,  that  is  comparatively 
arbitrary  :  it  should  never  be  much  less  than  four  feet,  so 
as  to  allow  two  persons  to  pass,  except  in  back-staircases ; 
but  it  may  be  as  much  more  as  the  space  will  permit,  or 
the  effect  aimed  at  in  the  design  may  reauire.  The  best 
general  and  what  may  be  considered  stanaard  proportions, 
are  6  inches  for  the  risers  and  1 2  inches  for  the  treads ; 
though  from  6^  to  7  inches  may  be  allowed  for  the  former, 
and  only  10  for  the  latter,  in  secondary  staircases.  In  those 
of  a  very  superior  kind,  on  the  contrary,  the  risers  do  not 
exceed  5  or  even  4  inches  (less  height  than  which  last 
would  be  more  fatiguing  than  convenient),  and  their  treads 
are  then  micde  from  1 4  to  16  inches.    The  height  therefore 


to  the  landing  of  the  floor  to  be  reached  being  gtveti.  it  » 
easy  to  calculate  either  how  many  risers  of  a  certain  num- 
ber of  inches  will  be  required ;  or  what  must  be  the  dimen- 
sions of  the  risers  and  treads,  in  order  to  ascend  wiihtn  the 
space  allowed.  Supposing  the  first-mentioned  height  to  bo 
14  feet,  and  the  rioters  six  inches,  two  risers  will  be  equiva- 
lent to  one  foot  of  ascent,  and  ooUMsquenlly  twenty-eit;ht 
risers  will  be  required,  or  twenty-^ieven  treads,  Xh»  Uf  [.cr 
landing  being  the  tread  to  the  last  riser.  In  such  ca>e, 
hardly  less  than  an  area  of  20  by  d  feet,  on  the  level  of  the 
upper  floor,  would  be  sufficient  for  the  staircase,  utilcM 
there  were  winders  instead  of  quarter- spaces,  or  of  a  singlo 
half-space  between  the  two  flights.  The  number  of  riM;r« 
required  is  ascertained  by  reducing  the  given  altitude  of 
ascent  to  inches,  and  dividing  it  by  the  height  of  the  riaerft : 
thus,  taking  the  altitude  as  before  (14  feet),  and  the  ri^ih 
at  5  inches,  there  must  either  be  33  risers  a  trifle  more 
than  5  inches  each,  or  34  a  trifle  less. 

Palladio,  and  others  following  him,  have  laid  it  down 
that  the  staircase  ought  to  be  seen  immediately  on  entering 
a  building;  but  it  is  impossible  to  establish  any  po&iti%e 
rule  for  what  must  depend  upon  particular  circumstanceb. 
and  this  is  by  no  means  the  best  as  a  general  rule.  In  a 
public  building  or  place  where  strangers  go  in  and  out 
without  inquiry,  it  may  be  desirable  that  the  staircase  should 
present  itself  at  once ;  but  certainly  this  is  not  the  ca»e  iii 

Erivate  mansions.  On  the  contrary,  it  is  in  every  r«?>p«;ct 
etter  that  the  staircase  should  be  kept  out  of  view  unul 
the  first  vestibule  has  been  passed  through,  and  that  ■: 
should  be  placed  as  remote  from  the  entrance  into  tie 
house  as  the  plan  will  admit,  both  in  order  that  the  ap- 
proach to  it  may  be  lengthened,  and  that,  in  case  it  ban  any 
architectural  pretensions  at  all,  it  may  strike  the  more  ly 
not  coming  into  view  at  once.  At  all  events,  only  the  Ut*u 
part  of  the  staircase— no  more  than  is  sufficient  to  indict  e 
its  situation— should  be  visible  from  the  entrance,  other- 
wise it  will  be  inconveniently  exposed;  and  if  tbero  ar« 
doors  to  several  rooms  on  the  upper  landing,  persona  paa»it)^ 
from  one  to  the  other  would  be  seen  from  the  hall.  It 
is  therefore  a  great  error  to  place  the  staircase,  as  is  some- 
times done,  in  the  first  or  entrance  hall  of  a  mansion,  be- 
cause, in  addition  to  the  inconvenience  just  poiUicd  oLt« 
such  hall  must  be  made  the  height  of  two  floors,  and  con- 
sequently, if  otherwise  suitably  proportioned  to  such  height, 
it  will  be  the  most  spacious  ana  loftiest  room,  and  so  (ar  be 
attended  by  a  degree  of  effect  which,  instead  of  being  after- 
wards increased  or  kept  up,  is  greatly  diminished.  Such 
arrangement  also  cuts  off  the  communication  above  be- 
tween the  rooms  on  one  side  of  the  hall  and  those  on  the 
other,  except  there  is  a  gallery  or  continuation  of  the  land- 
ing carried  over  the  entrance. 

Even  when  kept  apart  fr0m  the  entrance-hall  or  otbrr 
vestibule,  a  staircase  will  always  be  sufficiently  striking  m 
proportion  to  the  rest  of  a  house,  because  it  will  prudurc 
greater  architectural  effect,  and  be  loftier  than  the  toom% 
themselves.  We  are  now  speaking  only  of  what  is  ukuaiiv 
termed  a  *  grand  staircase,'  leading  up  no  higher  than  ttv 
principal  flour,  so  that  the  whole  of  the  spaee  from  tU 
level  of  the  landing  is  perfectly  clear,  and  there  are  no  fl:gl: » 
leading  up  higher,  for  if  there  were,  the  space  over  hod 
would  appear  encumbered  and  confused.  There  is  in  fact 
no  part  of  an  interior  which  accommodates  itself  more  na- 
dily  to  architectural  character  and  display,  or  which  admits 
of  greater  variety  of  design  both  as  to  plan,  section,  and 
decoration,  than  a  staircase  of  the  kind  just  referred  to.  If 
the  bouse  itself  be  not  upon  a  very  large  scale,  there  m 
danger  of  doing  here  rather  too  much  than  too  little.  In 
regard  to  altitude,  there  will  here  always  be  greater  magni- 
tude than  elsewhere ;  if  therefore  corresponduig  magnitude 
of  area  be  given  to  it,  the  staircase  wiU  overpower  evvr«- 
thing  else,  cause  the  rooms  to  appear  small  by  comparsaoo. 
and  appear  in  itself  too  large  for  the  house.  It  is  there furv 
desirable  to  make  the  area,  at  least  the  vi^le  area  of  liie 
staircase,  rather  less  than  more  than  that  of  any  of  the 
principal  rooms.  It  is  also  rather  a  solecism  to  affect  mag- 
nitude of  space  in  other  respects  correspond in)(  to  thai  uf 
height.  While  it  serves  as  a  oontrMt  to  the  aparLmcn>^ 
loftiness  or  excess  of  height,  as  compared  with  imtigth  and 
breadth,  is  as  much  an  appropriate  characteristic  of  a  stair- 
case as  it  is  of  a  tower.  Its  altitude  therefore  from  the  bot- 
tom of  the  first  flight  to  the  ceiling,  may  very  properly  b* 
made  between  two  or  three  times  the  breadth.  Aooordin^ ly 
it  will  be  found  expedient  to  enclose  the  liuiding»  if  ooutmttc^i 
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«•*  "Y  Ire;    «  i>««  ^f  irnwe, 
vitrr  r*r^  c-^ed  far 
'^  M.  .^  wiujmui  b»  left 

•r  iC  w^i^i  '»«  4ar.ir»T-i«a»  to 


seemitjtii 


OTALAGMITK.     gtaUctitM; 


ly „ 

aflj   CIM9«|IMSflf 

pMung  over  the 
to  It,  and  evcniiullj 
of  ksne  lU  f^nat  length  mud  itetortitir 
Tlie  (Utter depo^ti,  called  ftUleimim,  ne  fanaed 
OQ  the  floor  of  the  ceverB  bf  the  veter  there  depoeitiiig 
thet  portioQ  of  iu  carbonete  cf  lime  which  m  iK>t  iepemed 
during  the  form^iioa  of  the  subetite.  Staiactitie  car- 
bonate of  lime  M  met  with  in  the  veiw  of  kid-ore  in  Dor- 
ham  and  NortbnmberlaBd.  Cawems  are  lomeCiBMa  neadj 
filled  with  these  deposits  which  in  tome  cue*  are  of  very 
lar^  dimensions;  the  moa  remarkabie  instances  of  their 
occurrence  in  Britain  are  in  the  cavern  at  Castleton  in  Der- 
byshire, and  If  acallasterGaTe  m  &he  Isle  of  Skye:  the  grotto 
of  Antiparos  in  the  Archipelago,  the  Woodman's  Cave  in 
the  Hars  in  CiiiinT  and  that  of  Aoselle  in  France,  are 
striking  in«*«tv*>*  of  their  fcrmataon  in  other  countries. 

Besides  the  occanence  of  this  vaiiecy  of  carbonate  of  lime 
in  the  sialactitic  farm,  it  is  sometimes  met  with  vaniform 
and  tabalar.  and  in  other  indtauve  shapes^  The  fiaetnre  is 
sometimes  perfcctW  lamellar,  occasionally  fibrous^  the  fthres 
divergittg  from  a  centre,  with  a  pearly  or  silky  lustre,  and 
sometimes  resinous  or  waxy.  The  oolour  varies  from  white 
to  greyish,  brown,  red.  and  ydlowish  white.  Opaque^  but 
frequently  translucent. 

The  Oriental  alabaiUr^  much  employed  by  the  antients 
in  statuary  and  the  formatioD  of  vases,  ap^peaca  to  be  of  sU- 
lactitie  origin. 

STALAGMITES  (fhimeraXay^,  a  dropping),  the  name 
of  a  genus  of  plants  belonging  to  the  natural  order  Qusiacett 
or  OuttifefV.  It  has  polygamous  or  bise&ual  flowers ;  4-6 
sepals,  which  are  peisbtent  and  bractless;  5  peUls  alter- 
nating with  the  sepals;  4-5  united  stamens*  the  bundles 
flat,  elongated,  and  divided  at  the  apex  into  aeveml  short 
antheriferous  portions  opposite  to  the  petals,  and  alter- 
nating with  5  large  truncated  glands;  the  anthers  are  2- 
felled.  bursting  longitudinally :  the  ovaiy  m  3-5-celled,  with 
I  ovule  in  each  cell ;  stigma  S-5<lobed ;  and  fruit  a  berry. 
The  speries  are  trees  natives  of  the  Bast  Indiesand  Ceylou, 
and  belong  to  the  family  which  produces  the  gamboge  of 
oommerrse.  Dr.  Wight  states  that  one  of  the  species,  the 
5.  ottMVt.  which  is  a  native  of  Ceylon,  yields  a  true  gam- 
boge, which  is  employed  in  commerce.  It  is  known  by  its 
oval  shining  leaves,  iU  lateral  fascicled  flawecs,  male  and 
hermaphrodite  mixed.  Its  anthers  are  arranged  in  6  or  8 
bundles,  and  it  possesses  a  3-cel1ed  1«3  seeded  ovary. 

STALBRIDOB,    [Dorsbtshirii.] 

8TALL-PEKDING.  The  feeding  of  cattle  in  stalls  for  the 
purpose  of  fatting  them  more  readily  than  by  simple  grasing, 
and  at  a  time  when  they  cannot  get  fat  on  pastures,  as  a 
regular  part  of  the  process  of  husbandry,  is  eomiiaratively 
modern.  In  former  times  cattle  were  skughtered  in  Octo- 
ber and  November,  which  latter,  in  most  languages  derived 
from  the  Teutonic,  is  called  Slaughter-month,  there  being 
no  possibility  of  buying  flresh  meat  of  any  degree  of  fatness 
during  winter,  and  salt  meat  was  the  food  of  aH  dasses  in 
that  season.  But  now  the  process  of  fatting  cattle  goes  on 
without  interruption  during  the  whole  year,  and  fat  beasts 
come  as  regularly  to  market  in  winter  as  in  summer.  Stall- 
fecHing  in  tiow  the  principal  means  by  which  oxen  and  oows 
gre  rendered  At  for  the  market. 

It  hai  been  obierved,  in  the  article  SoiLiica,  that  one  oh- 
<eet  of  that  system  was  to  save  the  waste  of  food  which  is 
oiM'SMioned  by  the  treading  of  catUe  in  pastures,  and  by  their 
nhoosirtK  ^^^  iweetest  grasses  to  the  neglect  of  the  coarser. 
The  principal  object  however  is  to  save  the  manure,  whiesh 
in  thi  PHSIurus  goes  to  waste,  but  in  the  yards  or  siall  is  aU 
nretervod.    In  stall-feeding  another  object  is  looked  to, 

M  of  lncr«t«ing  the  sobstance  of  the  animal,  especially 

\i*  and  to  do  this  judiotowly  and  with  profit  re- 


quires much  experience  and  attention.  It  has  been  pr-'v.-'l 
thai  animals  require  a  certain  portion  of  meet  and  drii.k  to 
keep  them  Blive,and  that  Uiis quantity,  in  the  same  Hpc<ci'  . 
is  in  genetal  in  proportion  to  the  weight  of  the  animal. 
if  an  animal  baa  his  exact  ration  of  food,  be  will  eoutinue  la 
health,  but  be  will  net  increase  in  weight :  in  this  case  thetw- 
ibre  it  only  produces  n  certain  portion  of  manure,  which  m 
not  equivalent  to  the  food  consvmed.  If  a  larger  qusntit» 
be  given,  the  animal,  if  in  health,  will  increase  in  veigi.t. 
and  the  more  food  he  has,  within  a  certain  limit,  the  fastei 
will  he  this  increase :  but  there  is  a  point  where  iiicsea<« 
•tope ;  and  if  by  any  means  the  animal  is  iaduced  to  take  asorc. 
hie  stomach  will  be  deranged,  and  he  will  become  di»eaMra, 
and  occasion  loss  by  ov«r*jeeding.  It  is  consequently  of  grr  j: 
inportanoeto  the  stall-feeder  to  ascertain  what  is  the  cxaft 
qoantity  o/t  food  which  it  will  be  moat  profitable  to  giv«  t 
a  stall-fod  animal.  Experience  alone  can  teach  thi» :  but 
some  ndes  may  be  givon  which  will  enable  any  one  «n  > 
wishes  to  stall-feed  cattle  not  greatly  t<r  err  in  his  mode  y.i 
feeding,  and  soon  to  find  out  what  is  the  most  profitable 
eoune  to  pursue.  For  this  purpose  it  is  essential  ahat  alter 
having  ascertained  by  experiment  the  quantity  of  fc  4 
which  will  give  the  greatest  increase  of  flesh  per  week  on  i 
certain  weight  of  beasts  when  put  up'  to  fatten,  all  tuc 
food  given  to  the  cattle  be  carefally  weighed,  and  no  mor 
be  given  in  any  day  than  is  needfnl.  The  quality  of  tr" 
food  should  also  be  attended  to;  for  a* truss  of  fine  we.^ 
made  clover,  luoern,  or  sainfoin  hay,  may  contain  douti.^ 
the  nourishment  of  another  truss  of  coarse  mardi  hay.  Tti# 
best  kind  of  food  should  always  be  reserved  for  fatting  cat- 
tle. Roots  are  excellent  helps;  but  roots  alone  are  U'* 
watery,  and  mitat  be  corrected  by  dry  food,  such  aa  stmw  rut 
into  chaf,  or  good  hay,  and  especially  farinaceous  food,  wb*^ 
ther  it  t>e  com  ground  or  bruised,  or  oil*eake  afier  the  ti 
has  been  expressed.  By  a  j udicious  mixture  (4  food  a  murk 
greater  increase  of  flesh  may  be  produced  than  by  an  ure- 
gular  mode  of  feeding,  however  good  the  quality  or  abon 
dant  the  quantity  given  may  be.  To  overfeed  is  as  unprofitable 
as  to  starve  a  beast,  and  produces  similar  effects.  It  .«  ^ 
great  importance  that  the  cattle  should  be  fed  with  greui 
punctuality,  at  certain  hours  during  the  day,  and  that  the 
troughs  should  be  cleared  of  all  the  remains  of  food  wb.rL 
they  do  not  eat  at  each  time  of  feeding.  Rest  mvA 
sleep  are  great  aids  to  digestion,  and  a  little  gentle  exem^ 
after  sleep  prepares  the  stomach  for  a  fresh  supply  of  Tiod. 
Air  also  is  highly  oonduoi^'e  to  lieidtb ;  and  hence  tii<M» 
beasts  which  are  allowed  to  move  about  in'a  loose  aull.  or  l 
small  yard  protected  from  the  rain  and  wind,  thri%e  better :-. 
general  than  those  which  are  tied  up.  It  is  the  practice  -r 
many  good  feeders  to  puk  oxen  in  pairiiiQ  small  staH»,  psrtlr 
open,  so  that  tbtf  may  be  in  the  air,  or  under  sheltr;.  is 
they  prefer*;  and  the  finest  oxen,  if  not  the  fattest,  are  pre 
pared  for  the  vmrket  in  this  way.  Experience  shows  tb»i 
all  domestic  animals  like  company,  and  that  they  are  mcrt 
oon tented  and  quiet  wlien  they  have  a  companion  than  wbes 
they  are  alone. '  This  is*  the  reason  why  they  are  pat  up  .a 
pairs.  Wliatever  promotes  the  health  and  ixNnfost  of  th# 
animal  will  he  most  profitable  to  the  feeder.  When  i 
beast  has  acquired  a  certain  degree  of  fatness,  it  is  a  r.  cr 
point  to  decide  whether  it  would  be  best  to  acnd  I.  a. 
to  marketer  continue  to  faed  him.  This  is  often  deciV. 
by  mere  caprice  or  fancy ;  but  if  the  food  has  been  weigh«fi 
and  the  weekly  increase  of  tlie  beast  is  noted,  wluch  o 
best  done  by  weighing,  but  may  nearly  be  guessed  by  roes 
suring,  it  becomes  a  mere  question  in  arithmetic  to'tleier 
mine  whether  his  increase  pays  for  his  fiwd  and  attandiiD<*« . 
if  it  does  not,  there  is  a  loss  in  keeping  him ;  and  if  a  lean 
animal  pot  in  hia  staad  would  increase  faster  on  the  same 
food,  every  day  he  is  kept  tibre  is  a  loaa  of  the  diflrrvoce 
between  the  increase  of  the  twow  The  pnde  of  pr\> 
ducing  a  wonderful  animal  at  a  fair  or  abow  naay  he  dearli 
paid  for,  and  must  be  put  down  to  the  aoeount  of  Inxuncx 
such  as  keeping  hunters  or  racehorses. 

The  most  profiuble  food  for  fattening  cattle  is.  in  genera:. 
the  produce  of  the  farm :  the  expense  of  all  purchaaed  food 
is  increased  by  the  profit  of  the  dealer  and  the  carrage  oi'  it. 
And  the  only  compensation  for  this  additional  cost  may  l«  m 
increasing  the  manure,  where  the  straw  and  roou  of  the  farm 
are  deficient:  in  that  case  oil-cake,  or  even  oom,  mav  be 
purchased  with  advantage^  since  by  means  of  the  manura 
crops  may  be  raised  which  without  it  must  faiL  The  »tA  1- 
ing  of  cattle,  as  well  as  the  fatting  of  pigs,  is  in  i^uxy  sku- 
atious  the  beat  neans  of  carrying  the  preduee  of  the  iana 
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In  the  reign  of  Stephen,  the  kins;  had  a  meeting  at 
Starofard,  a.d.  1140,  with  Ranulph  or  Kalph,  earl  of  Ches- 
ter, with  a  view  to  conclude  a  peace.  In  1 190  the  Jews  of 
Stamford,  who  appear  to  have  been  tolerably  numerous 
and  wealthy,  were  plundered,  and  many  of  them  slain  by 
those  who  had  enlisted  for  the  crusade.  Their  synagogue 
at  Stamford,  'with  its  noble  librar)',*  was  profaned  and  sold 
at  the  time  of  their  expulsion  by  Edward  I.,  a.d.  1290.^ 
In  the  commencement  of  the  civil  war  of  John,  a.d.  1215, 
the  barons  assembled  here  to  oppose  the  king,  and  John 
was  himself  at  Stamford  a  little  before  his  death.  In  the 
early  part  of  the  reign  of  Henry  III.,  Richard,  earl  of  Ckirn" 
wall,  the  king's  brother,  assembled  a  considerable  body  at 
Stamford  of  discontented  barons  and  their  retainers,  who 
required  the  king  to  restore  the  two  charters  (Magna  Charta 
and  the  Charta  de  Foresta) :  but  the  confederacy  was  dis- 
solved by  the  moderation  of  the  king  and  his  promise  to 
govern  according  to  the  laws  of  the  realm.  One  of  the 
erossea  which  marked  the  resting-places  of  Queen  Eleanor's 
body,  was  erected  at  Stamford  :  it  was  utterly  demolished  in 
the*  civil  troubles  of  Charles  I.  Several  parliaments  and 
councils  were  held  at  Stamford  in  the  middle  ages.  The 
town  was  at  this  time  fortified  with  walls  and  towers  in 
which  were  seven  principal  and  two  postern  gates :  there 
Iras  also  a  castle,  demolished  in  the  time  of  Richard  III. 
There  were  sixteen  parish  churches  in  the  town  and 
'suburbs,  and  feligious  houses  were  numerous:  there  were 
priories  for  Carmelite,  Franciscan,  Dominican,  and  Austin 
friars  (two  in  or  near  the  town),  and  Benedictine  monks 
(at  St.  Leonard's,  just  out  of  the  town  to  the  east);  ^so 
several '  halls'  or  monastic  schools.  On  occasion  of  some 
discontent  at  Oxford,  a  number  of  the  students  retired  here 
(A.D.  1333),  and  were  not  induced  to  return  without  great 
difficulty. 

The  town  was  taken  by  the  Lancastrian  army  raised  in 
the  North  by  Queen  Margaret  (a.i>.  1461);  and  as  the 
townsmen  were  generally  Yorkists,  was  given  up  to  devas- 
tation. Six  churches  appear  to  have  been  destroyed  at  this 
time ;  four  others  were  subsequently  removed,  and  six  still 
remain;  five  in  the  old  borough,  and  one  in  Stamford 
Baron,  on  the  louth  side  of  the  Wetland.  The  battle  of 
Lose-Cloat-fleld  [Lincolnshire,  vol.  xiv.,  p.  15]  was  fought 
not  far  from  Stamford,  a.d.  1462.  There  were  some  trou- 
bles raised  here  by  the  Royalists  a.d.  1648;  and  a  riot  was 
raised  by  the  high-church  party  in  1714,  in  which  the  Pres- 
byterian meeting-house  was  destroyed. 

The  town  stands  partly  on  the  north  side  of  the  Welland, 
m  the  county  of  Lincoln,  and  partly  on  the  south  side,  in 
the  parish  of  St.  Martin,  Stamford  Baron,  in  the  liberty  of 
Peterborough,  in  the  county  of  Northampton.  The  old 
borough  of  Stamford,  which  did  not  include  the  latter  part, 
has  au  area  of  1860  acres,  with  a  population  in  1831  of 
5837 ;  the  parish  of  St.  Martin,  Stamford-Baron,  from  which 
the  late  additions  to  the  borough  are  taken,  has  an  area  of 
2170  acres,  with  a  population  of  1274;  together  4030  acres, 
and  7111  inhabitants.  The  two  parts  are  united  by  an 
antient  stone  bridge  of  five  arches.  The  streets  are  irregu- 
larly laid  out,  and  paved  and  lighted  with  gas :  the  town  is 
well  supplied  with  water.  The  houses  are  chiefly  built  of 
freestone  from  the  quarries  of  Ketton  and  Bamoak,  and 
slated.  All  Saints  church  consists  of  a  nave  with  two  aisles, 
and  a  chancel  with  one  aisle,  at  the  end  of  the  south  aisle  of 
the  nave.  Most  of  the  interior,  and  the  lower  part  of  the 
exterior  of  this  church,  are  of  early  English  architecture ; 
the  tower,  spire,  and  two  porches  are  of  perpendicular  cha- 
racter: there  is  a  fine  perpendicular  pannelled  font.  St 
(Urge's  is  a  large  plain  building,  retaining,  amidst  many 
alterations,  some  old  portions,  principally  perpendicular ;  it 
consists  of  a  nave,  with  side  aisles,  chancel,  and  western 
tower:  there  are  some  portions  of  antient  stained  glass.  St. 
John  the  Baptist's  is  chiefly  of  perpendicular  character, 
with  a  fine  wooden  roof  and  wooden  screen-work ;  it  has  a 
naf«  and  chancel,  each  with  side  aisles;  a  neat  embattled 
tower  and  pinnacles;  and  a  handsome  south  porch.  St 
Mary's  is  one  of  the  finest  churches  in  the  town ;  it  consists 
of  a  nave  with  two  aisles,  and  a  chancel  with  one ;  and  a 
western  tower  and  spire.  The  tower  and  spire,  with  some 
«ther  parts,  are  of  early  English  architecture;  but  a  large 

*  This  ineidpnt  deicr^ei  noUc«  m  connected  with  the  cnlUratloa  of 
f'ebrvw  litervturv  in  Rnj^lnnd.  Mm  of  the  bookt  belooffUf  to  the  libra. 
ilea  of  the  Synai(o«tiea  of  Smmftml  anci  Hanlingdon  were  purehaaed  by  Gi«>. 
Honr  of  HaotiuKdoo.  a  monk  of  lUmiey  abbey,  aud  a  ditiffent  student  of  the 
antient  lancuag«^  The  bouki  thus  purchased  formed  a  taluable  part  of  the 
Ubnrynillameey. 


portion  of  the  church  is  of  perpendicular  character :  it  has 
some  rich  chapels  and  an  antient  canopied  altar  tonsb.  St 
Michael's  church  has  been  much  altered  and  modernized. 
St  Martin's  church,  Stamford  Baron,  south  of  the  WelUr.d, 
is  a  fine  specimen  of  late  perpendicular  architecture :  the 
pien  and  arches  are  very  light  and  lofly,  and  there  ts  a 
good  south  porch.  It  contains  the  monument  of  the  great 
Lord  Biirghley.  Part  of  the  nave  of  the  conventual  church 
of  the  Benedictine  priory  of  St  Leonard's  (sometimes  ealUd 
St.  Leonard's  Hospital)  is  still  standing,  and  is  used  as  a 
bam :  the  architecture  is  mixed,  being  Norman  in  its  form 
and  eariy  English  in  its  detaiU.  The  west  gate  of  the  Car- 
melite or  White  Friary  is  still  entire,  just  outside  the  to«o 
on  the  north-east  side;  it  is  a  good  deeorated  English  com- 
position, of  about  the  time  of  Edward  IIL  ^(ear  it  are 
part  of  a  wall  and  a  postern  or  back  gateway  of  the  Grey  or 
Franciscan  Friary.  The  grammar-sdiool  is  part  of  the  oI>I 
church  of  St.  Paul :  it  is  partly  of  Norman,  pertly  of  early 
English  architecture,  with  some  later  windows  inserted: 
near  it  is  a  Norman  gateway,  antiently  belonging  to  Braxeo- 
Nose  College,  one  of  the  monastic  schools,  and  now  Conn- 
ing an  entrance  into  a  garden.  There  are  a  small  Norman 
doorway  near  the  bridge,  and  a  doorway  in  an  old  wall  near 
the  river,  probably  belonging  to  the  castle.    Brown's  hos- 

6ital  has  some  portions  of  good  late  perpendicular  character; 
iurghlev  hospital,  in  St  Martin's,  Stamford  Baron,  is  of  the 
Elizabethan  period.  Of  more  recent  date  are  the  tovn- 
hall,  the  gaol,  the  theatre,  a  market  for  butcher's  meat, 
butter,  and  fish;  and  the  Catholic,  Wesleyan,  and  Inde> 
pendent  chapeb.  The  infirmary  for  Stamibrd  and  the 
county  of  Rutland  is  a  neat  modern  building  in  the  Goths 
style. 

The  trade  of  the  place  is  considerable,  and  consiata  chieflv 
in  the  supply  of  the  surrounding  agricultural  district:  silk> 
throwing  was  carried  on  a  few  years  sinoe,  but  is  now  gi«en 
up;  considerable  business  in  malting  is  done:  the  markets 
are  on  Monday  and  Friday,  the  latter  is  a  considerable  corn- 
market:  there  are  seven  yearly  fairs.  The  Welland.  or 
rather  a  lateral  cut  to  the  natural  bed  of  the  river,  u  nat}- 
gable  up  to  the  town  for  boats  and  small  bargee. 

The  institutions  for  benevolent  and  literary  pnrposei.  and 
for  amusement,  are  tolerably  numerous.  Besidei  the  mdr- 
mary  and  Brown  and  Burghley's  hospitals,  there  are  ^everil 
ranges  of  alms-houses,  or,  as  they  are  loeally  terme'l. 
'Callises;'  a  Bible  society,  a  savings'  bank,  a  library  and 
reading-room,  a  theatre,  and  cold  baths.  Races  are  held , 
and  a  barbarous  custom  of  bull-hunting,  or,  aa  it  is  \ccAi.\ 
termed,  *  bull-running,'  has  been  (unless  quite  lately  put 
down)  kept  up  yearly  for  several  centuries.  A  similar  cia- 
tom  prevailed  at  Tutbury  [Staffordsbirx],  but  is  ntj« 
suppressed.  One  newspaper,  the  *  Stamford  Mercury.*  r« 
published  in  the  town :  it  has  been  established  considerablv 
more  than  a  century. 

Stamford  was  a  borough  before  the  Conqneet  By  the 
Boundary  Act  a  part  of  the  pariah  of  St.  Martin,  Stamford 
Baron,  was  added  for  parliamentary,  and  subsequently,  bi 
the  Municipal  Corporations'  Reform  Act,  for  municipal  pur- 
poses. It  is  divided  into  two  wards,  and  has  aix  aldermen  aoj 
eighteen  councillors.  Qoarter-aeasions  are  held,  and  the.** 
is  a  court  of  record.  The  borough  returned  raembers  a» 
early  as  23  Edward  L:  it  sends  two  now:  the  number 
of  voters  in  1835-6  was  755 ;  in  1839-40,  679. 

The  living  of  All  Sainto  is  a  vicarage,  united  with  the 
rectory  of  St.  Peter's,  of  the  clear  yearly  value  of  431^  mwu 
a  glebe-house;  the  living  of  St  George's  (united  with  Sl 
Paul's)  is  a  rectory,  of  the  clear  yearly  value  of  124/..  w.tn 
a  glebe-house;  the  living  of  St  ^ohn  the  Baptist's  iQnit«< 
with  St  Clement's)  is  a  rectory,  of  the  clear  yearly  value  i>. 
167/.,  with  a  glebe-house;  the'living  of  St.  Mary's  is  a  rrr- 
tory,  of  the  clear  yearly  value  of  87/. ;  the  living  of  Sl 
Michael's  (united  with  St  Apdrew's  and  St  8tepben*s  ts  t 
rectorv,  of  the  clear  yearlv  value  of  136/. ;  and  the  livinr : ' 
St  Martin's,  Stamford  Baron,  is  a  vicaratee,  of  the  cKar 
yearlv  value  of  98/.,  with  a  glebe-house.  The  last  »  in  tr  - 
archdeaconry  of  Northampton  and  diocese  of  PeteTb-^ 
rough :  the  rest  are  in  the  archdeaconry  and  diocese  of  Lin- 
coln. 

There  were,  in  1833,  in  the  old  borough,  and  in  the  f^h-h 
of  St  Martin,  a  grammar-school,  well  endowed,  with  :> 
boys;  an  endowed  day-school  called  '  the  Blue-coat  acbcuU 
with  80  boys;  two  day  and  Sunday  schools^  endowed  b« 
what  is  called  Wells  s  Charity,  with  56  boys  and  46  girte ; 
a  national  school,  with   118  girls;  an  infant  eohooj,  wttk 
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a]>out  90  or  100  children,  boys  and  girU;  two  other  day- 
^cn<  ols  with  small  endowments,  with  from  44  to64hoyii 
niicl  16  girls;  22  other  day  or  boarding  schools,  with  82 
b  AS,  203  girls,  and  314  to  334  children  of  sex  not  stated; 
iuA  3  Sunday-schools,  with  156  boys  and  126  girls. 

(Peck*s  Antiquarian  Annals  of  Stamford;  Harrod*s^n- 
titjuitieg  and  present  State  qf  Stamford  ;  Drakard's  History 
of  Stanford;  Allen's  History  of  the  County  (^  Lincoln; 
Parliamentary  Papers.) 

STAMMER.  The  terms  stammer  and  stutter  are  syno- 
nymously adopted  to  denote  that  involuntary  interruption 
of  utterance  arising  from  difficulty  and  often  total  inability 
to  pronounce  certain  syllables,  the  speech  apparatus  being 
frequently  affected  with  snasm  in  the  effort  to  speak. 

In  some  stammerers  the  spasm  consists  of  involuntary 
movements  similar  to  chorea  (St.  Vitus's  danee),  which  occa- 
sionally affects  other  than  the  speech  muscles.  Stammer 
\\'\\\\  this  spnsm  distorts  the  utterance  by  an  involuntary  re- 
pv^tiiionof  some  part  of  the  syllable,  as  ge-ge-ge-good  de-de- 
rie-day.  The  repetitions  may  or  may  not  be  vocal.  In  other 
htrimmerers  the  spasm  consists  of  involuntary  immobility, 
s  fuilar  to  tetanus  (lock-jaw),  commonly  of  the  form  termed 
trismus^  in  which  the  mouth  is  closed,  and  the  jaw  cannot 
ttiove  to  open  it;  and  sometimes  of  the  form  termed  anti- 
trismus,  in  which  the  mouth  is  open,  and  the  jaw  is  equally 
inciipable  of  moving  to  shut  it.  Stammer  with  this  spasm 
ilistorts  the  utterance  by  an  involuntary  extension  of  some 
l«  irt  or  the  syllable,  as  1 augh,  where  the  /  is  much  pro- 
longed. 

In  the  looseness  of  language  resulting  from  inexact 
knowledge,  all  kinds  of  difficult  and  defective  utterance  are 
misnamed  stammer,  as  the  difficult  utterance  of  the  intoxi- 
cated, the  faltering  utterance  of  the  paralytic,  the  imperfect 
11 1  tei  anre  of  deep  emotion,  as  of  fear,  the  defeetive  utteranee 
of  malformed  organs  of  speech,  and  the  hesitation  in  dis- 
course when  the  suitable  word  fiiils  to  present  itself  to  a 
&.peaker*s  mind.  Such  affections  of  the  utterance  however 
are  distinct  from  stammer,  for 

1 .  The  stammerer's  inability  to  pronounce  wofds  remains 
rhiring  health,  soberness,  calmness  of  mind,  and  also  when 
tlie  appropriate  words  occur  to  him. 

2.  The  stammerer  feels  his  difficulty  of  utterance  ess&n- 
tiutly  to  consist  in  a  refusal  of  some  part  of  the  speech 
apparatus  to  obey  his  will. 

3.  The  stammerer's  utmost  efforts  to  force  out  any  diffi- 
cult word  commonly  excite  spasm,  and  increase  it  if  it  pre- 
viously existed. 

4.  The  stammerer's  inability  to  speak  is  intermittent: 
tLe  same  syllable  is  not  always  equally  difficult  to  utter,  and 
is  sometimes  uttered  with  ease. 

Those  circumstances  will  distinguish  stammer  from  the 
mi^^named  stammer  of  paralysis,  intoxication,  &c. 

Now  to  understand  the  nature  of  stammering,  it  is  ne- 
cessary to  know  the  audibility  and  mechanism  of  utterance, 
%>  hirh  may  be  thus  briefly  described  :— 

The  voice  is  produced  in  the  larynx  [Larynx],  whence 
it  issues  into  the  pharynx.  [Pharynx.]  The  pharynx 
opens  into  the  nose  and  into  the  mouth  ;  and  by  means  of 
a  curtain  valve,  named  the  velum  pendulum  palati,  we  can 
direct  the  issue  of  breath  through  the  mouth  or  the  nose, 
or  through  both  mouth  and  nose  at  once.  The  voice  is 
produced  in  the  larynx,  an  audible  sound,  which  may 
]  o!<>sess  the  distinctions  of  song- notes  (musical  sounds),  as 
tliohe  of  pitch,  loudness,  and  quality  [Acoustics;  Music], 
or  it  may  possess  the  peculiar  conditions  of  tho^e  distinc- 
tions which  constitute  speech-notes.  [Elocution.]  In  the 
)'l>uiynx  and  mouth  the  volume  of  voice  is  magnified,  and 
its  quality  is  modified. 

The  elementary  sounds  of  which  speech  is  composed  are 
further  modifications  of  the  voice,  apart  from  and  added  to 
Its  pitch,  loudness,  and  quality;  and  are  produced  in  the 
luouth,  pharynx,  and  nose.  The  popular  classification  of 
those  sounds  into  vowels  and  consonants  is  adopted  from  its 
c-jfivonience.  The  vowel  sounds  of  the  English  language 
are  represented  by  the  vowel  letters  in  the  following  words : 
rill,  arm,  an,  die,  einX,  ee\,  h^,  tsl«,  tn,  old,  ooze,  on,  us, 
vuhe,  pwll,  o«r,  and  ofl.    The  vowels  are  of  two  kinds,  vix. : 

1.  Those  which  present  a  uniform  sound,  and  thence  are 
named  monophthongs,  as  no  of  the  word  ooze,  in  which  it 
\s\\\  be  observed  on  verification  that  the  cavity  and  aperture 
iS  the  mouth  remain  the  same  during  the  whole  time  of 
uttering  the  vowel.  The  monophthongs  are  contained  in 
the  following  examples:  end,  eel,  her,  tn,  and  ooie. 


2.  Those  which  present  a  complex  sound,  in  which  the 
sound  is  ever  varying  from  the  initial  to  the  final  point,  as 
in  the  a  of  the  word  ale,  in  which  it  will  be  observed  on 
verification  that  the  cavity  and  aperture  of  the  mouth  gra- 
dually change  their  forms  from  the  initial  to  the  final  sound 
of  the  vowel.  The  a  of  ale  ends  in  ee  of  e^l.  From  the 
circumstance  of  the  initial  and  final  parts  of  the  vowel  pre- 
senting different  sounds,  it  is  termed  a  diphthong.  The 
diphthongs  of  the  English  languarge  may  be  conveniently 
classified  by  the  similarity  of  their  final  sounds : 

1st  class  of  diphthongs^  ale,  the  final  sound  is  ee  of  eel. 
end  in  a  well  defined  >  isle,         .         .        .         • 
ee  of  eel.  j  oil,  •         .         .         . 

2nd  class  of  diphthongs!  old,  the  final  sound  is  oo  of  ooze 
end  in  a  well  defined  >  cube,       •        .         •         . 
00  of  oone*  J  outf        .... 

all,  the  final  sound  is  e  of  her. 
arm,        .         .         .         , 
an,  •         .         .         « 

on,  •         •         •         . 

us,  •         .         .         • 

pt^ll,        .... 


3rd  class  of  diphthongs 
end  in  an  obscure  and  ^ 
faint  e  of  her. 


The  above  table  may  be  thus  verified.  Slowly  drawl  the 
vowel,  making  the  final  part  as  loud  as  the  iiiilial ;  preserve 
the  mouth's  position  which  moulded  the  final  part  of  the 
diphthong  cfler  the  cessation  of  voice,  and  then  a  new  issue 
of  voice  through  that  adjustment  of  the  mouth  will  produce 
the  diphthong's  final  sound  as  a  distinct  monophthong. 

The  consonants  are  conveniently  classed  into  those  with 
and  those  without  voice.  The  voice  consonant  sounds  of 
the  language  are  represented  by  the  consonant  letters  in  the 
following  words :  %bb,  odd,  egg,  slU,  am,  an,  red,  vow,  wtt 
you,  ;rone,  sin^,  azure,  then,  jew.  It  will  be  observed  on 
verification  that  these  consonants  have  each  voice  throughout 
their  duration,  and  that  each  as  a  separate  sound  can  be 
prolonged  to  the  utmost  limit  of  the  breath,  except  6,  d,  g, 
and  f*,  which  only  admit  of  slight  extension. 

The  voiceless  consonants  are  represented  by  the  consonant 
letters  in  the  following  words :  up,  a/,  ssk,  if,  hope,  ^uit, 
eoon,  chip,  shin,  thin,  when.  It  will  be  observed  on  verifi- 
cation that  these  consonants  have  no  voice  throughout  their 
duration ;  that  they  each  have  breath-sound,  similar  to  a 
whisper,  except  p,  t,  k,  which  are  perfectly  mute ;  and  that 
the  remainder,  except  cA,  q,  and  wh,  can  be  indefinitely 
prolonged. 

It  is  necessary  however  for  our  purpose  to  examine  the 
whole  of  the  consonants  from  another  teint  of  view.  The 
consonants,  like  the  vowels,  are  monopnthongal  and  diph« 
thongal.  It  will  be  observed  on  verification  that  one  ad- 
justment of  the  mouth,  and  one  sound  throughout,  are 
characteristics  in  the  mechanism  and  audibility  of  the  fol- 
lowing consonants : — ebb,  add,  egg,  all,  am,  an,  sii^,  vow, 
zone,  azure,  then ;  and  of  up,  a/,  axk,  if,  Aope,  eoon,  ash, 
thxn,  which  are  therefore  named  monophtbongal  consonants. 
It  will  be  observed  on  verification  that  a  complex  sound  and 
a  change  in  the  mouth's  adjustment  are  characteristics  of 
the  following :  red,  we,  you,  /ew ;  and  of  gueen,  cfdn,  tc^n, 
which  are  thence  named  diphthongal  consonants. 

These  elementary  sounds  of  speech  are  the  materials  of 
the  language.  The  utterance  of  these  sounds  is  technically 
teimed  enunciation ;  their  junction  together  to  form  syl- 
lables is  termed  articulation,  of  which  there  are  three  kinds, 
vix.  :— 

1.  A  vowel  preceding  a  consonant,  as  eat  =  ee  t. 

2.  A  consonant      „        vowel  „  fee  =  f-ee. 

3.  „  „        consonant  „  hi   =  b-l. 

In  articulating  those  sounds  it  will  be  observed,  1st,  that 
the  mouth  changes  its  adjustment  for  the  second  sound 
while  voice  is  flowing  through  it ;  2nd,  that  in  the  first  ex- 
ample the  mouth  gradually  closes,  in  order  to  produce  the 
consonant ;  and,  3rd,  that  in  the  second  example  the  mouth 
gradually  opens  to  produce  the  vowel. 

Observation  and  experiment  concur  to  prove  that  the  pro- 
duction of  voice  is  an  acoustic  phenomenon  depending  on 
mechanical  principles  similar  to  those  which  regulate  the 
production  of  sound  from  an  inanimate  instrument;  for  it 
IS  now  agreed  that  the  upward  current  of  air  passing  through 
the  larynx  produces  an  effect  on  the  vocal  ligaments  pre- 
cisely similar  to  what  it  would  if  the  larynx  were  ceeteris 
paribus  au  inanimate  mechanism.  The  voluntary  power 
over  the  larynx  adjusts  it  to  be  acted  on  by  the  current  of 
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air,  and.  thus  the  Toioe  is  to  be  regaxded  partly  as  a  me- 
chanical and  partly  as  a  phy^ological  result. 

Observation  and  experiment  concur  to  prove  that  the 
modification  of  voice  into  speech  is  also  an  acoustie  pbeno- 
tnenon  dependins;  on  principles  similar  to  those  vhieh  regu- 
late the  modification  of  sound  by  an  inanimate  instrument ; 
for  it  is  now  at^reed  that  the  modification  of  voice  into 
speech  in  passing  through  the  variable  cavity  of  the  pha- 
rynx, mouth,  and  nose,  produces  an  effect  precisely  similar 
to  what  would  be  produced  if  the  variable  cavity  were  ccete- 
ris  paribus  an  inanimate  mechanism. 

Thus  both  in  voice  and  speech  the  production  and  modi- 
fication of  vocal  sound  depend  on  the  laws  of  acoustics,  while 
the  adjustments  of  the  various  parts  of  the  apparatus  which 
produce  and  modify  the  voice  depend  on  voluntary  muscu- 
lar movement.  The  one  is  mechanical,  the  other  physio- 
logical.* 

It  is  familiarly  known  that  the  movement  of  every  organ 
is  effected  by  muscular  contraction ;  that  both  voluntary 
and  involuntary  contraction  of  the  muscles  depend  on  the 
nerves ;  that  all  voluntary  contraction  is  regulated  by  the 
brain ;  and  also  that  the  voluntary  contraction  of  one 
muscle  is  accompanied  by  an  adjusted  voluntary  relaxation 
of  its  antagonist  muscle. 

The  speech-apparatus  may  be  considered  as  ^ity* 
consisting  of  the  lungs  or  bellows,  which  can  send 

a  current  of  air  through  the  trachea  or  windpipe  Lavynx. 

to  the  larynx,  which  is  situated  on  its  summit.  S, 

In  the  larynx  this  current  of  air  can  be  vocal-  ^ 

ized  into  song,  or  into  speech-sounds,  at  will,  J 

^^hich,  on  passing  through  the  variable  cavity,  con-  •- 

sisting  of  the  mouth,  pharynx,  and  nose,  can  be  % 

further  modified  into  speech.    Thus  the  speech-  \ 

apparatus,  as  a  whole  machine,  consists  of  the  |S 

respiratory,  the  vocal,  and  the  eiiunciative  organs.  ^JJi"*"" 

The  respiratory  apparatus  consists  of  the  ehest,  the  lungs, 
and  the  air-passages.  The  respiratory  movements  are  in- 
voluntary and  periodic;  the  inspiration  of  bnrnth  alternates 
with  its  expiration ;  and  in  both  acts  the  breath  flows  in  a 
continuous  stream.  There  is  a  periodic  action  of  the  in- 
spiratory muscles,  but  whether  their  action  alternates  with 
an  action  of  the  expiratory  musclesi  or  simply  with  the  spon- 
taneous return  of  the  parts  by  their  elasticity  and  gravity, 
18  yet  undetermined.  >  The  muscular  actions  during  the 
tranquil  respiration  of  repose  appear  to  be  limited  to  peri- 
odic inspiratory  morements. 

The  movements  of  lespiraiion  include  the  motions  of  the 
diaphragm,  the  abdominal  and  thoracic  museles,  and  those 
of  the  larynx,  which  dilate  and  contract  the  aperture  of  the 
glottis.  The  nerves  engaged  in  these  movements  are  the 
phrenic,  the  spinal  accessory,  the  vagus,  many  of  the  spinal 
nerves,  and  the  portio  dura  of  the  seventh.  The  wilt  can 
influence  and  somewhat  modify  the  movements  of  respira- 
tion ;  thus  we  can  prolong  or  shorten  the  duration  of  an 
inspiration,  and  we  can  delay  or  hasten  to  begin  one.  We 
have  similar  control  over  the  expiration  of  the  breath ; 
and  we  have  power  also  to  limit,  or  nearly  so,  the  move- 
ments of  re&piralion  to  sub-groups  of  muscles  \  thus  we  can 
breathe  by  the  diaphragm  alonp,  or  by  the  ribs  alone. 

Sir  Charles  BeU,  in  the  *  Philosophical  Transactions.* 
1H3'2,  has  shown  how  the  respiratory  muscles  can  be  changed 
at  will  into  voluntary  muscles  by  means  of  the  thwo* 
arytenoid  muscles,  as  when  a  sailor  leaning  his  breast  over  a 
yard-arm  can  raise  himself  and  perform  various  aets  by  aid 
of  the  inspiratory  muscleii,  which  for  a  time  he  causes  to  act 
under  the  will.  It  is  however  during  speech  and  song  that 
the  respiratory  apparatus  is  most  completely  placed  under 
control.  Indeed  in  the  act  of  vocalizing,  whether  for 
speech  or  song,  the  involuntary  is  almost  superseded  by  the 
voluntary  act  of  respiration.  The  will  gives  a  different  play 
to  the  chest.  We  breathe  less  by  the  diaphragm  and  more 
by  ihe  ribs;  we  shorten  the  duration  of  the  inspiration  and 
completely  change  the  character  of  the  expiration.  A  per- 
son about  to  speak  is  observed  to  take  a  voluntary  inspira* 
tion.  which  elevates  the  chest,  draws  the  abdomen  flatter,  and 
frequeully  also  raises  the  shoulders. 

*  It  is  a  curioui  fact  that  mechanicinns  ronstructed  •tx-nkiD?  mnchines  to 
Imit  iio  the  human  voice  aud  apet-ch  lonp  bt-fore  philosopher*  had  determined 
huw  Tir  R|it>«ch  is  a  mechanicat  result  It  is  tnoie  curt<iiu  that  the  mechani- 
-'j  ill  Koni|»fl4T  excludes  acoustics  in  his  dfliniiioa  of  a  vowel.  Hhirh  he  rn- 
tiri-!y  di-iluces  ftrom  the  ori^aos  of  the  htunan  mouth,  thiis  forgetfUl  alike  of  the 
riicumiitnnee  that  parrots  caa  utter  vorda,  a«d  Uiat  Us  own  mcohsiiism 
uttered  certain  Towels. 


There  are  two  nodes  of  uivdantary  reapiratiott :  in  ilm 
one*  the  breath  issues  in  one  continuous  unbroken  stfifaiu. 
as  in  the  ordinary  breathing  of  unrulBed  tranquillity,  wbirii 
by  some  emotions  is  hurried  and  intoluntarily  vocalized* 
producing  sighs,  groans,  &o. :  in  the  other  okhIa  the  strtsm 
of  breath  is  mterrupted  so  that  it  issaes  in  detached  por- 
tioDs,  which  during  some  emotions  is  also  iDtroluntarJy 
vocalized,  producing  laughter,  crying,  &o. 

The  will  has  power  to  piodnoe  voluntary  expiratinaa  in 
both  modes.  The  unbroken  stream  is  termed  the  exhausting 
breath,which  is  often  required  for  a  long-drawn  note  in  soag. 
The  broken  stream  is  termed  the  holding  breath, whteh  ta con- 
stantly required  in  lengths  suitably  adjusted  to  the  demands 
of  the  syllables  as  they  oocur  in  speech.  The  beauties  uf 
utterance  and  the  eeoaomy  of  muscular  exertion  which 
result  from  a  dexteroos  use  of  the  holding  breath  in  public 
reading  and  speaking  would  require  much  space  to  de- 
scribe. 

The  machinery  of  respiration,  of  Yoealisatiofn,  and  of 
enunoiation,  together  constitute  the  sjpeech-appaiatua.  The 
various  muscles  subservient  to  those  separate  aets  associate 
their  functions  to  adjust  and  give  play  to  the  speech  appa* 
ratus  as  a  united  whole — as  a  machine  for  the  production  of 
speech.  Thus  to  pionounoe  an  elementary  sound,  as  the  e< 
of  the  word  eel,  the  muscles  of  speech  (consisting  of  the 
respiratory,  the  vocal,  and  the  enunoiative)  act  in  simul- 
taneous association  to  produce  the  proper  adjastmeot  of  the 
speech-apparatus.  There  are  near  fifty  distinct  elementary 
sounds  in  ihe  Eeglish  language^  and  hence  aa  many  dif- 
ferent adjustments  of  the  speech-apparatus  are  required  for 
their  utterance.  And  to  pronounce  a  word  consisting  of 
several  elementary  sounds  artiouXated  together*  as  the  word 
steam  (which  consists  of  the  elements  «•  A  ensar  of  eel,  and 
m),  the  simultaneous  group  of  associated  muscular  move- 
ments required  for  each  element  must  auooeed  each  other 
in  one  syllabic  impulse.  Now  it  will  be  ohserred  that  a 
adjusting  the  speech-apparatus  from  a  psavioua  state  of 
rest  to  pronounce  any  given  element,  the  muadea  have  s 
certain  movement  to  perform,  but  the  movement  is  some- 
what different  when  they  have  to  readjust  the  apee^-appa- 
rafus  from  a  previous  adjustment.  This  fact  may  be  Tenfit-d 
in  pronouBcing  the  ee  of  eel  by  itself  as  a  distinct  a> liable, 
and  afterwards  the  wqrd  steam,  where  the  same  vowel  fal- 
lows a  t,  firom  whkh  adjustment, that  for  the  ee  has  to  he 
made.  The  general  conditions  of  respiration,  vomiisatiiia. 
enunciation,  and  articulation,  under  wnich  stammer  occun, 
are  suV^ined. 

1.  RxsPiBATiON.  1.  Most  stammerera  mauage  their  it- 
spiration  badly,  although  nearly  all  can  speak  Ireely  in  s 
whisper.  ^.  They  feel  that  they  have  insufficient  breath  tj 
speak.  This  sensation  however  arises  less  from  an  insuf- 
ficiency than  from  attempting  to  speak  on  an  involuniarj 
inspiration.  The  breath  is  expired  to  be  vocalised  by  il» 
voluntary  action  of  the  ribs,  which  mechanically  contract 
the  chest's  cavity.  The  ribs  however  cannot  accomplish  this 
when  they  are  in  the  position  in  which  an  involunurj  in- 
spiration leaves  them ;  they  must  he  raised  to  that  poeitujo 
to  which  a  voluntary  inspiration  carries  them,  before  thri 
can  act  with  mechanical  effect  on  the  chest  to  expire  a  hoj^v 
ing  breath  for  the  purpose  of  conversatioiL  3.  With  the 
sensation  of  insufficiency  of  breath,  some  feel  also  a  pain  a: 
the  pit  of  the  stomach.  This  pain  is  connected  with  attempt- 
ing to  speak  on  an  involuntary  inspiration,  and  ita  severay 
is  commonly  increased  by  strtigglmg  to  Bpeak. 

IL  Vocalization. — 1.  Song-voice.  The  song  oonditioo 
of  voice  seldom  presents  any  difficulty  to  stammeren.  Tur 
writer  of  this  article  has  seen  only  three  cases  of  stammer  ic 
the  song-voioe ;  and  it  is  familiarly  known  that  atammeren. 
when  struggling  with  a  difficult  word,  are  sometimes  advised 
to  sing  it, 

2.  Speech-voice.  — The  distineuishing  features  of  thu 
voice  are  described  in  the  artide  Elocution.  Stammer 
occurs  in  all  parts  of  the  speech- note,  more  frequently  how- 
ever in  the  middle  than  towaids  the  end,  but  mott  oom> 
monly  at  the  initial. 

3.  Pitch  of  Kotce.-- Changes  of  pitch,  whether  concrete  or 
discrete  (slide  or  skip),  through  narrow  intervals  of  tic 
scale,  present  difficulties  which  vrider  chaiu^  of  pttch  •! 
not.  Stammerers  can  mostly  declaim,  if  £ey  cannot  cx>u- 
verse  or  quietly  read;  and  it  is  well  known  that  wider  ic- 
tervals  of  pitch  occur  in  declamation  than  in  ordinary  o>o- 
versation. 

4.  XouJn^^^Q/'^oice.^Wheothe  loudness  of  the  speech 
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note  is  of  the  form  of  the  musical  diminuendo,  which  begins 
abruptly  and   gradually  diminishes  in  touduess,   as   thus 

tiLcnrcd  III^=»,  a  difficulty  is  presented  to  the  stammerer 
x\  liich  does  not  occur  if  the  form  be  the  musical  crescendo, 
w  here  the  note  begins  feebly,  and  gradually  increases  in 

li  nflnoss,  as  thus  figured  •*==      -I. 

5.  Quality  qf  Voice, — The  contersation  tone  presents  a 
grc  atur  difficulty  than  the  falsetto,  or  than  the  full  em-iched 
voice  of  epic  declamatiotk 

6.  Quantity  or  Duration  of  Syllables.^Short  and  inex- 
tc-nsible  syllables  present  a  greater  difficulty  than  the  long 
and  exlonsible. 

7.  Accent.^— The  unaccented  syllables  of  discourse  seldom 
Oder  any  difficulty  to  stammerers.  The  element,  or  com- 
biiKiiioii  of  elements,  which  is  difficult  to  utter  with  accent, 
is  oasy  to  utter  without  accent.  The  accent  given  by  stress 
)!)  infinitely  more  difficult  than  that  given  by  extended 
tluiatiun. 

8.  Rhythmus. — ^The  measured  movement  of  verse  is  easier 
fir  the  i^tam  merer  tban  the  unmeasured  movement  of  prose 
mill  conversation. 

III.  Enunciation. — Syllables  are  of  two  kinds,  viz.: — 

1.  Those  composed  of  one  elementary  sound. 

2.  Those  composed    of  more   than    one    elementary 

sound. 

1.  VoweU. — A  vowel  alone  may  constitute  an  accented 
sv  liable,  and  even  a  whole  word,  of  which  the  pronoun  /aud 
the  article  d  are  familiar  examples.  Stammer  ofieu  occurs 
<m  such  syllables.  The  diphthongal  vowels  present  less 
cMIlcuUy  than  the  monophthongal  ^  and  the  long  much 
luss  than  the  short  vowels. 

H.  Consonants. — A  consonant  alone  never  constitutes  a 
syllable;  and  when  two  or  more 'are  combined  together 
Without  a  vowel  to  form  one,  such  occur  only  as  unaccented 
fuiul  syllables  of  words.  The  stammerer's 'difficulty  is  less 
to  uiter  the  elemental^  sounds  singly  than  to  articulate 
til  cm  so  as  to  form  syllables. 

IV.  Articulation. — As  before  stated,  the  elementary 
sounds  are  articulated  in  three  orders  of  succession: — 

1.  The  vowel  followed  by  a  consonant. 

2.  The  consonant  foil  owed  by  a  vowel. 

3.  The  consonant  followed  by  a  consonant. 

Stammer  occurs  in  each  of  these  modes  of  articulation. 
There  is  seldom  any  difficulty  to  articulate  two  consonants 
together;  some  however  is  felt  in  postfixm^  a  consonant  to 
a  vowel,  and  the  greatest  is  felt  in  adding  a  vowel  to  a  con- 
teoiiant.  Of  this  latter  class  there  is  most  stamrmerwhen 
the  consonant  is  p,  t,  k,  or  their  voice  correlatives  b,  d,  ff, 
especially  if  they  precede  a  short  vowel,  as  in  the  examples 
ptt.  top.  king,  bud,  dot,  get. 

To  these  general  conditions  of  voice  and  speech  under 
which  stammer  occurs,  may  be  added  other  conditions,  as 

»Sex. — The  great  majority  of  stammerers  are  of  the  male 
sex. 

Age. — Few  stammer  from  their  early  infancy;  children 
<'  inirnunly  speak  freely  until  about  five  years  of  age.  An 
occasiuual  ditllculty  is  first  observed,  which  becomes  more 
iitquent  up  to  the  tenth  year,  when  it  is  commonly  at  its 
inuxiinum;  although  the  spasm  frequently  increases  in 
seventy  up  to  mauhood.  In  the  decline  of  life  sometimes 
tlie  stammer  spontaneously  diminishes,  and  it  has  been 
known  to  entirely  dbappean  The  voices  of  childhood  and 
<<I<1  u'^e  differ  ui  several  respects  from  that  of  the  interme* 
diMa  period  of  life.  A  comparison  of  these  voices  with  the 
altove-dci^cribed  vocal  conditions  of  stammer  will  account 
Uh-  the  occasional  spontaneous  disappearance  of  stammer  in 
t'ltl  u^'e. 

I  oice  of  Childfiood, — ^The  speech  melody  of  infancy  is 
<><  t  in  a  high  pitch,  which  often  runs  into  the  falsetto,  and  is 
iij'ich  intersected  with  wide  intervals  both  concrete  and  disi- 
(r'lu.  Tiie  loudness  is  chietly  of  the  crescendo  form  on 
i'Mii;  vvhinint?  quantities. 

I'oic^  nf  Old  Age, — The  speech  melody  often  falls  into 
tl;>'  tremulous  scale,  the  rate  of  utterance  is  slow,  steady, 
a(i<l  uiiUorm.  The  loudness  notoflen  of  the  diminuendo 
r^rn,  and  is  on  extended  quantities*  The  accent  is  given  to 
H«  i!.i1)Ih>  by  quantity  rather  than  by  streiiS,  deliberate  pauses 
tie  (iiaric,  and  ihe  whole  st\le  is  marked  by  the  self- poss^es- 
H.'kii  of  iix)>erienced  ai^e  conversing  with  a  consciou!»ne«8  of 
bii;  cnority,  if  in  nought  else,  in  a  longer  reach  of  memory. 

Ik  Id  PEA  AT  URK. — Sudden  changes,  e»peuially  from  a  high 
to  a  Low  iemperalure»  commonly  increase  aalamm«r.    The 


cold  of  travelling  outside  a  coach  in  winter  also  increases  it. 
It  is  well  known  that  cold  produces  involuntary  movements 
in  chattering  of  the  teeth  and  shivering  of  the  whole  body  ; 
hence  the  efi'ect  of  cold  on  the  statnmerer  s  speech  is  what 
we  are  prepared  to  expect;  it  lessens  his  voluntary  power 
over  his  speech -apparatus,  and  thus  increases  his  stammer. 

Stammerers  have  a  greater  difficulty  in  conveying  aew 
information  than  in  uttering  what  they  are  aware  is  knewa 
to  the  hearer. 

We  now  proceed  to  describe  the  varieties  of  stammer. 
Voice  stammer  is  of  two  kinds. 

i.  Difficulty  to  produce  voice.  | 

ii.  Difficulty  to  produce  voice  in  quantities  adjusted  to 
the  syllable's  demands. 

i.  Ditllculty  to  produce  voice. 

1  Variety. — That  difficulty  which  arises  from  ill  regu- 
lated respiration,  in  which  the  effort  to  vocalize  is  accom- 
panied with  a  feeling  of  insufficiency  of  breath.  The  stam- 
mer arises  from  an  attempt  to  speak  on  an  involuntary  in- 
spiration, when  from  mechanical  considerations  alone  we 
know  that  the  ribs  cannot  much  control  the  chest  to  regu- 
late the  issue  of  breath  to  the  larynx.  A  holding  breath 
cannot  be  maintained  on  an  involuntary  inspiration,  and 
therefore  voluntary  respiration  for  speech  must  always  begin 
with  an  inspiration  of  breath. 

Tlie  physiology  of  this  stammer  indicates  a  discipline  for 
its  removal.  The  organs  of  respiration  must  be  dnlled  t-o 
rightly  change  the  involuntary'  act  of  res^piration  to  the 
voluntary,  tvhich,  with  a  course  of  rhythuuis,  will  efTcct  a 
permanent  cure. 

2  Variety. — ^That  difficulty  to  produce  voice  which  is 
occasioned  by  an  involuntary  closure  of  the  «^lottid.  In  this 
variety  of  stammer,  instead  of  the  laruix  receiving;  lh6  ad- 
justment for  vocalization  in  ready  obLMiiunce  to  the  will,  the 
glottis  suddenly  closes,  either  by  an  involuntary  associate 
movement,  or  by  a  tetanic  spasm,  probably  in  most  cases 
by  the  latter.  Some  years  since,  Di*.  Arnott  pointed  out 
the  nature  and  means  to  cure  it.  His  remedy  consists  in 
keeping  open  the  glottis,  by  issuing  a  drone  sound,  such  as 
the  ff  of  the  word  b^rry,  before  beuinninj;  to  speak,  and  in 
joining  this  prefixed  drone  to  the  words.  See  his  '  Elements 
of  Pliysics,'  vol.  i.,  p.  603,  et  seq.  Dr.  Arnott's  remedy 
however  has  fallen  in  repute,  probably  from  the  subjoiiiei 
circumstances : 

1.  it  has  been  indiscriminately  applied  toremedyall  vari- 
ties  of  stammer. 

2.  Where  applicable,  the  principle  has  not  been  fully 
carried  out  as  a  discipline  to  the  glottis.     And 

3.  From  neglect  to  accompany  the  special  training  of  the 
glottis  with  a  general  rhythmical  training  of  lire  wholci 
speech-apparatus. 

3  Far7>/y.^— That  difficulty  to  produce  voice  which  is 
occasioned  by  an  involuntary  twitchin*;  of  the  glottis  similar 
to  chorea.  The  larynx  obediently  receives  the  vocalizing 
ailjustment,  but  so  soon  as  tlie  current  of  breath  presses 
against  the  vocal  cords,  they  involuntarily  start  from  the 
adjustment  with  a  sudden  twitching,  as  if  tlic  clonal 
muscles  were  seized  with  St.  Vilus's  dance,  \vhi(  h  occ  is  on<^ 
several  short  sounds  to  be  jerked  out  similar  to  those  of 
loud  laughter.  This  spasm  is  some?imes  so  soon  exciied  as 
to  predudo  vocalization,  when  only  short  iterations  of  breath 
are  audible.  The  glottis  must  be  disciplined  on  sounds  of 
the  crescendo  form  of  loudness  in  a  low  pitch,  and  proceed 
gradually  from  the  song-voice  to  that  of  speech.  Respira- 
tion and  speech-voice  training  will  follow,  accompanied 
with  general  rythmic  discipline  to  the  whole  speech-appuia- 
tus  for  reading  and  speaking  both  verse  and  prose. 

ii.  Difficulty  to  produce  voice  in  quantities  adjusted  to  the 
syllable:*'  demands. 

In  this  stammer  the  difficulty  is  not  to  produce  voire,  but 
to  control  its  quantities.  Vocalization  freely  lakes  plnre, 
but  the  event  of  two  or  three  short  or  accented  syllubies 
following  near  together  throws  the  glottal  muscles  into 
cboreal  spasm.  And  in  most  cases  there  is  an  occasional 
want  of  harmony  between  the  actions  of  the  expiratory 
muscles  of  the  chest  and  those  of  the  larynx,  bo  tiiat  the 
holding  breath  is  not  fully  under  control.  There  a])p«'ar  to 
be  I  wo  causes  in  operation  to  produce  this  btamtner,  viz.  a 
tendency  to  spasm  in  the  larynx,  and  a  detect  in  the  power 
to  a-^sociate  the  movements  of  the  eliest  muscles  with  those 
of  the  lar>nx.  The  principles  of  disci}liiie  for  the  spa^m 
Will  be  simdar  to  the  preceding;  variety  of  stammer;  while  a 
distinct  discipline  must  be  projected  to  acquire  a  higher 
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il«ffrM  of  ttMociiiiiii((  power,  tbe  nstuw  of  Uui  Bp^aal  da- 
ci|)Iiit«  will  dtftwiM  on  tU  nfttur«  of  Ibe  defeei.  wfaieb  frfaouid 
liow«v«r  U  ttccoai|»uM»d  wilb  •  |;«netml  inxsuag  to  ••■ocia4£ 
aU  tUo  miMcloM  m  action 

Bpoocli  fUmmer  m  of  tvo  kiodi. 

i.  XnttneiAtivtf,  or  diffieulty  to  prodooe  tfao  elementary 
loondt. 

il  Articulttivt,  or  diffieuUy  to  join  tbem  together. 

I,  Efrt'NCUTiVK  Stammeil 

\.  OnUu  yow4U,^The  difficulty  of  uttering  a  nonoph- 
thongtl  vovol  t«  a  voice  tUmmer,  it  being  aa  abience  of 
voluutary  control  over  tbe  vocalization  of  tbe  breath.  The 
difficulty  of  uttering  a  diphthongal  vowel  may  be  either  a 
voice  or  a  ipeech  •iammer«  and  it  often  a  combination  of 
both.  When  tlie  difficulty  in  to  produce  voice  to  begin  the 
vowel,  the  stammer  it  vocal ;  and  when  the  difficulty  it  to 
change  the  adjustment  from  that  for  the  initial,  to  that  for 
tbe  final  sound  of  the  diphthong,  it  is  a  speech  slammer. 
Tliree  diphthongs  end  in  €e  of  eel,  viz.  ale,  tsle,  otl.  Now 
to  produce  this  final  sound,  the  mouth's  cavity  and  aperture 
are  contrai*ted  by  raising  the  lower  jaw.  and  brinnng  the 
lips  parallel  to  each  other;  which  adjustment  is  eflfected  bv 
the  masseter,  the  labial,  and  their  groups  of  muscles,  inclod- 
ing  their  antagonists.  These  are  disobedient  to  the  will,  so 
that  the  stammerer  finds  himself  unable  to  control  the  jaw 
and  the  lips.  Three  diphthong  end  in  oo  of  ooie^  viz.  old. 
eiib«,  our.  Now  to  produce  this  final  sound,  the  aperture  of 
the  mouth  is  contracted  by  pursing  toeelher  the  lips,  while 
the  lower  jaw  is  sufficiently  depresscia  to  allow  free  egress 
to  the  voice;  which  adjustment  is  effected  by  the  orbicular 
muscle  of  the  lips  with  iu  group,  including  their  antagonists, 
while  the  masseter  and  its  antagonists  hold  the  jaw  in  its 
required  place.  The  stammerer  finds  himself  unable  to 
control  the  lips  while  he  holds  the  iaw.  The  remaining 
diphthongs  are  less  marked,  and  as  diphthongs  never  pre- 
sent a  dimeulty  to  the  stammerer. 

3.  On  the  Cfoittonanff.— The  difficulty  to  utter  a  mono- 
phthongal  consonant  is  a  voice  stammer,  it  being  an  absence 
of  voluntary  control  over  the  vocalization  of  tbe  breath. 
The  difficulty  to  utter  a  diphthongal  consonant  may  be  either 
a  voice  or  a  speech  slammer,  and  is  often  a  combination  of 
both.  When  the  difficulty  is  to  produce  voice  to  begin  the 
oonsonant,  the  atamroer  is  vocal ;  and  when  the  difficuUv  is 
to  change  the  adiustment  from  that  for  the  initial  to  that 
for  the  final  sound  of  the  consonant,  it  is  a  speech  slammer. 
The  diphthongal  oonsonanU  are,  r,  w,  y,  j.  q,  ch,  wh.  In 
produomg  those  sounds  the  stammerer's  difficulty  consists, 
in  tbe  r,  to  vibrate  the  tongue ;  in  the  w,  to  move  the  lips 
while  depressing  the  jaw ;  in  the  y,  to  control  the  lips ;  in 
the  j,  to  move  the  tongue  while  depressing  the  jaw ;  in  the 
q,  to  separate  the  soft  palate  and  root  of  the  tongue  along 
with  the  lips*  movement;  the  ch  and  wh  respectively 
pceeent  similar  difficulties  to  the  j  and  w. 

Stammer  on  the  single  elementary  sounds  of  speech  can 
be  permanently  remedied  only  by  a  systematic  training  of 
the  disobedient  organ  which  occasions  it.  The  organ  must 
be  disciplined  to  perform  the  necessary  movements  under 
all  oonoitions  of  voice,  which,  accompanied  with  a  general 
triuning  of  the  whole  apparatus  of  speech,  conducted  on 
rhythmical  principles,  wiU  effectually  remove  the  stammer. 

ii.  Articulatits  Stammkr. 

Stammer  occurs  in  all  three  modes  of  articulation,  viz. : 

I.  A  oonsonant  followed  by  a  vowel,  as  bee. 

S,  A  vowd  followed  by  a  consonant,  as  ebb. 

X  A  consonant  followed  by  another  consonant,  as  6/  of 
the  woid  bi^d, 

L  A  Conttonani  followed  &y  a  VrnteL — ^This  daas  of  diffi- 
culties in  articulation,  is  occasioned  by  an  inability  to  change 
the  oonsonant  adjustment  of  the  mooth  to  that  for  the 
vow^.    There  are  three  varieties  of  difficulty  of  this  elass. 

1  Vanetif- — The  adjustment  of  the  mouth  for  the  conso- 
nant is  found,  on  attempting  to  change  it  for  the  vowel,  to 
be  immovably  fixed  as  if  by  tetanic  spasm.  This  occasions 
an  undue  extension  of  tbe  consonant :  thus  tbe  word  lauffk 
is  dis4ort«d  mio  t—am^  from  unbility  to  more  the  tongue 
at  will.  It  is  remarkable,  that  nntil  tbe  attempt  to  more 
the  toncue  is  nsadc;  there  b  do  oausooosneas  of  its  being 
inv^untarUi  fixed. 

;2  IWiV/v. — Ttte  attempt  to  change  tbe  adjustment  pro- 
duces a  rvitcb;ng  sisiilar  to  cb^rea.  Thus,  to  lUostrate  the 
eieet  en  the  same  v.^rd  lamgk,  tbe  toogne's  tip  inToluntanly 
tW  pakftc^  prodod^g  a  lepeiitaon  of  the  eon- 
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sonant. 

An  involuntanr  repetitkm  U  this  eonsonsat  msj  t  -.- 
ever  oocnr  withoo  t  spasnsodic  twitching  of  tbt  toar««.  A 
instance  lately  oeeurred,  in  the  prsctioe  of  tbe  «-  -  •.  . 
which,  without  retraction  of  the  tongue's  Up  fiois  *se  •  v  1 
the  /  was  iterated.  On  examination  it  vu  fouM  \  »  ,. 
casioned  by  a  voice  atammer,  the  third  variety  d  u.t  .r^t 
kind  of  voice  atammer. 

Such  eases  indicate  the  necessity  of  correctly  sscera.M  ; 
what  part  of  the  speecb-appaiatus  prodaces  the  ttt&c*: 
in  order  to  adapt  a  apecial  discipline  to  train  it  toperf.r. 
its  necessary  movements  readily. 

Tbe  initial  consonant  is  often  voluntarilT  repeated,  ' . 
new  attempt  to  utter  a  syllable,  which  may  be  iiii»takt.. . 
this  variety  of  stammer. 

3  Variety. — ^The  attempt  to  change  tbe  sdjustmect  y- 
duces  an  involuntary  associate  movement  of  tome  porti,. 
the  speech-apparatus,  occasioning  a  syll^ic  touod  t^  ■• 
uttered,  in  place  of  the  required  voweL  Thus,  in  itteop'  : 
to  pronounce  the  wprd  laugh,  the  /  is  freely  produced,  i. 
suddenly  the  syllable  >!/  is  involuntarily  jerked  out,  per. . 
more  thisn  once,  when  the  whole  word  laugh  ii  at  lu:  ;- 
nounoed. 

The  involuntary  associate  movements  are  ooDmonV  ^.r 
lar  in  the  same  person,  and  consequently  the  ists;.. 
syllabic  sound  is  similar,    but    different  penooi  p-- 
varieties  of  movement,  and  thence  of  involuntsi}  t}.»  ^ 
thus  one  iterates  tbe  syllable//,  another />ti&, a l£r.  :- 
a  fourth  bed,  or  bet,  &c. 

ii.  A  Vowel  foUowed  by  a  Conjommf.— This  cum  : 
ficulties  in   articulation  is  occasioned  by  an  itii 
change  the  vowel  adjustment  of  the  mouth  to  ibat «.. 
required  for  the  consonant.     Nearly  all  staninrer. 
freely  join  a  oonsonant  to  an  initial  vowel,  but  muT :.. . 
difficulty  in  postfiiing  a  consonant  to  a  vowd  vb'i  ^i 
ready  articulated  to  an  initial  consonant,  as  is  ti« » 
better,  where  the  stammer  occurs  in  artie&isti&i;  u . 
the  e  of  the  first  syllable,  which  it  distoru  into  ft^t 

This  stammer  most  frequently  occurs  when  tbec^'t* 
to  be  articulated  to  the  vowel  requires  a  moreDcs 
tongue's  tip  for  its  formation,  as  the  a,  t,  1,  d.  r,  a.  ib  >. 
and  th,  in  such  words  aa  master,  btter,  viUm;  rt 
which  ore  respectively  distorted  to  ma-atcr,  la-ticr.  r- 
rea-der.   In  some  cases  the  tongue  appears  fixed  u  * 
jaw,  and  resists  attempts  to  move  it;  while  ncus' 
impulse  of  the  will  appears  not  to  reach  it    Tha  i'i='-' 
occurs  most  in  dissyllabic  words;  tbe  coBfOBsat.  a:.  • 
it  tbe  succeeding  syllable,  is  often  prodooed  bf  a  l- 
hiccup  after  an  involuntary  prolongation  of  the  ^;«?-  ^ 

iii.  A  Coneonant  followed  by  amoiker  Cemit^u^*-' 
class  of  difficulties  in  articulation  is  oerasimied  r«  i 
ability  to  change  one  consonant  adjustment  b>  i:x 
other.  It  occurs  amongst  the  initial  eonsonast»  o'  t  • 
frequently  prolonging  both ;  thus  distorring  t:^  «    ' 
into  s-l-ay.    Sometimes  the  diffienl^  is  te  r'.- 
tongue  s  movements,  as  in  the  sjUabies  yvws    -^  '- 
and  frequently  the  diifficuhy  is  to  control  tbc'i&^-' 
the  lips,  as  in  the  words  small,  apeeX,  &£. 

Stammer  on  articulating  the  dementarr  s0qo.< 
to  form  syllables,  can  be  pennaaenily  remedv- 
svstematic  training  of  the  disobedieot  oceam  * 
their  required  movements  fior  the  several adjustae- 
mouth  which  are  necessary  to  sutjcnlatiasl    7tt  "    - 
must  be  general  and  speciaL    Tbe  gimanQ  ^  &  • 
training  of  the  whole  rprnrh  apyaialni ;  aoic  tfr  f^  ■ 
a  training  of  the  disobedient  oi^gan  io  pertax  >^  - 
movements  in  articulation,  undec.  let.  all  caodiu«> 
2nd,  in  all  sequences  of  dementarr  oombinatKm*  • 
under  varied  conditions  of  mind  and  exsena!  amaz' ' 
The  mode  and  order  of  applwiarion  of  shsv  y^ 
training  will  depend  on  tlaeTocal  and  genera:  '■- 
under  which  the  stammerer  nan  fre^  ^^eai 

Thia  brief  analytic  rtatumtsit  of  the  diSovn:  ■ 
stammer  illnstrates  the  posit  inn  ibat  smnmier  ^  • 
qoenoe  of  inability  to  make  l3ie  mnaeuiar  mcnciae'  - 
are  neeeasary  toutteranoa. 

Writers  have  miakd  ilaimsnlisi  V< 
stammering 
mental,  for 
believe  m  \ 
one  relm  the 
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for  if  h«  thinks  on  » tulij^tal,  and  eiidea«*ate  to  ttcpteni  hU 
ideas  in  suitable  language,  while  he  yet  requires  concen- 
trated  attention  to  oontrol  the  movements  of  Uttennee^  he 
will  falter  somewhere  (  either  in  the  language^  if  his  atten- 
tion be  given  to  the  utteriuioe ;  or  in  the  uiteranoe,  if  the 
attention  be  given  to  the  language*  Training  and  {Mraetice 
will  be  required  to  cultivate  the  power  of  associating  toge^ 
ther  the  movements  of  uttermnoe^  while  the  mind  is  occU* 
pied  in  giving  language  to  its  ideas.  It  is  common,  even 
afier  the  patient  can  converse  with  facility,  for  the  stam- 
mer to  recur  from  any  confusioti  of  mtnd«  as  a  sudden 
noiee,  or  an  uneKpeoted  visitor.  This  will  reauire  a  special 
training,  while  the  patient  is  cautiously  brongnt  within  the 
influenoe  of  the  disturbing  force. 

III.  Involuntanf  astodatB  motwm^n/.'^The  great  object 
to  be  effected  is  to  break  the  associstion,  and  thus  insulate 
the  proper  movements  of  speech  from  all  associate  move^ 
ments.  In  making  one  voluntary  movement  an  awkiiard 
person  makes  several  others  which  are  involuntary :  thus 
many  persons  move  the  head  and  loll  out  the  tongue  while 
writing,  many  musicians  have  ungainly  habits  associated 
with  their  performance^  and  the  ill  habits  of  orators  is  a 
common  theme  of  censure.  By  discipline  these  ill  habits 
ean  be  dissociated  iVom  the  necessary  movements* 

Some  movements  have  a  great  tendency  to  accompany 
others,  as  one  finger  that  of  another.  Instrumental  musi- 
oians  oflfbr  excellent  examples  of  the  power  of  insulating 
the  movements  of  each  finger  from  that  of  the  rest.  By 
training  they  acquire  rapidity,  exactness^  and  decision  in  the 
movements  of  each  finger,  along  with  the  ability  to  asso- 
ciate those  movements  in  every  possible  permutation, 
without  the  ititrusion  of  an  involuntary  movement.  A 
training  of  the  speech-apparatus  on  similar  principles  is 
followed  by  similar  results.  The  elementary  sounds  of  the 
language!  in  the  several  conditions  of  voice,  must  be  sys- 
tematically persevered  in,  under  the  guiding  voice  and  the 
watchful  ear  of  an  experienced  tutor. 

The  great  principle  which  governs  the  construction  of 
details,  in  carrying  out  the  foregoing  views,  is  to  advance 
from  the  simple  to  the  complex,  basing  the  whole  on  that 
vocal  condition  which  is  most  free  from  stammer. 

The  attentive  reader  will  see  that  it  is  impossible  to  state 
more  than  general  principles  of  the  discipline  to  which  the 
speech* apparatus  must  tie  subjected,  to  remedy  the  %-arious 
kinds  of  stammer.  He  will  also  remark  that  active  and 
accurate  observation,  combined  with  continuous  exercise  of 
mind,  in  adapting  the  instruction  and  training  to  the  pecu* 
liarities  of  the  case,  is  required  in  the  tutor ;  and  that  much 
depends  on  the  stammerer.  On  him  alone  depends  a  per* 
severing  exercise  of  his  speech-apparatus  in  toe  projected 
discipline ;  and  on  him  alone  depends  that  concentration  of 
his  own  mind,  in  watching  for  the  occasions  to  apply  the 
knowledge  and  power  which  he  daily  acquires;  and  for 
these  acts  of  his  own  mind  nothing  whatever  can  be  sub- 
stituted. 

It  is  difficult  to  obtain  accurate  statistics  of  stammering. 
Dr.  Colombat  estimates  the  proportion  in  France  to  be  1  to 
e\'ery  6397  inhabitants.  The  author  of  this  article  esti- 
mates a  higher  proportion  in  Great  Britain,  viz.  I  to  every 
3500*  Of  stammerers  the  writer's  practice  has  shown  only 
13  per  cent,  to  be  females. 

Tlie  writer's  object  has  been  to  give  an  accurate  state- 
ment of  the  Acts  of  stammering,  and  the  principles  which 
lie  has  ftmnd  successfll  in  its  treatment.  The  reader  may 
consult  with  advantage  ThelwalVs  Leittr  to  Clive  on  Sfnm- 
mering ;  Dr.  Arnott's  Fhyitics ;  Cull's  Observations  on  Im- 
pedimentn  of  Speech ;  and  Cuirs  Stammering  Considered. 

STAMPS,  STAMP  ACTS.  Stamps  are  impressions 
made  upon  paper  or  parthmcnt  by  the  government  or  its 
officers  for  the  purposes  of  revenue.  They  always  denote 
the  price  of  the  particular  stamp,  or  In  other  words,  the 
tax  levied  upon  a  particular  instrument  stamped,  and  some- 
times they  denote  the  nature  of  the  instrument  itself.  If 
the  instrument  is  written  upon  paper,  the  stamp  is  im- 
pressed in  relief  upon  the  paper  itself;  but  to  a  parchment 
instrument  the  stamp  is  attached  by  paste  and  a  smallpicce 
of  lead  which  itself  forms  part  of  the  impression.  These 
stamps  are  easily  forged,  and  at  various  times  forgeries  of 
them  upon  a  large  scale  ha>'e  btcn  discovered.  Tlic  pun- 
ishment for  the  foi-gery  of  stamps  was  made  a  capital  oficnce 
by  the  Act  of  William  and  Maiy,  and  continued  so  until 
the  year  1880  (11  Geo.  IV.  fc  1  Wm.  IV.,  c.  66),  \rhon  it 
—  puniilrtd  by  transportation. 


tn  Fnnoe  stmiape  ans  ulod  bolli  ibr  the  authMitiMttion  of 
instruments  and  as  a  soatee  of  revteotie:  thus  they  consti- 
tute a  large  part  of  the  income  of  the  manidpality  of  Pari«. 

The  stamp  tax  was  first  introduced  into  thta  oountrv  in 
the  reign  of  William  aad  Marjr  (6  W.  fit  M.»  e.  tl),  vwfU  an 
impost  having  pniviousiy  axislgi  in  Holland*  TIm  Act 
5  W.  fc  M.)  e.  21,  imposes  stampa  upon  grants  from  the 
arawn,  diplomas,  eoatraoia,  prabataa  of  wills  and  latiers  of 
administration,  and  upon  all  writs^  pwcaedings,  and  record* 
in  courts  of  law  and  equity ;  It  doas  not  howavw  aeem  tf> 
impose  stamps  upon  deeds,  tinrtesa  these  ans  anrolled  in 
the  courts  at  Wastminster  or  other  cootta  af  fsaaH.  Two 
yean  aftetvmrda  howa^r,  eonvayanees,  deads,  and  Irasfl^ 
were  subjected  to  tha  atamp  duty,  and  by  aseriaa  of  Act^ 
in  the  saeo^ing  reigns  every  inatratnent  rveordmg 
a  transaetnti  between  two  individaals  aras  subjeetad  fo  a 
stamp  duty  before  it  ooukl  be  aaed  kt  a  court  of  Justice. 
By  the  38  Geo.  III.,  ohap«  76,  a  stamp  duty  is  imposed  on 
newspapers,  and  by  a  subsenuent  Act  inventories  and  ap- 
nrailements  are  required  to  be  stamped.  Legaeiea  too  are 
largely  taxted  by  means  of  stamped  reoalpls.  Stampa  an* 
also  used  as  a  convenient  method  of  imposing  a  tax  upon  a 
psrtieukff  class  of  peraons .  thus,  articles  of  appi«nticeship 
ate  Subject  to  duty,  and  articles  of  derksbip  to  a  soHfntor  to 
no  le^s  a  tax  than  120/.  Solfieiton  and  iH)nveyaneers  are  re- 
quired to  take  out  annually  a  certificate,  stamped  rnher 
with  12^,  8/.,  or  6/.,  according  to  circumstances.  Belbre  a 
person  commences  practice  as  a  physician,  an  advocate,  a 
barristetr  at  law,  or  an  attorney,  he  must  pay  a  tax  varymtr 
(torn  50/.  to  10/.,  under  the  form  of  a  stamp  upott  an  ad- 
mission. Notaries  public,  bankers,  pawnbrokers,  and  othrn 
most  obtain  a  yearly  licence  in  order  to  exercise  thc.r 
callings. 

It  is  only  possible  thus  generally  to  point  out  the  nature 
of  the  things  subject  to  stamps,  as  the  schedule  to  the  ai-t 
55  Geo.  m.,  c.  124,  which  consolidates  all  the  pr^-ioui 
acts,  occupies  nearly  100  octavo  pages.  Since  the  >'ear  I  <•  1 5 
the  stamp  duties  have  been  mitigated.  The  6  Oto.  IV^  r 
41,  exempts  law  proceedings  flnom  stamps;  and  the  stamps 
upon  newspapers  were  reduced  fh>m  fburpence  to  a  pcr.rr 
by  6  8c  7  wm.  IV.,  c.  76  (1830),  that  duty  etcrnpting  thV 
paper  from  postage. 

in  order  to  protect  the  revenue,  the  stamp  acts  u^uall* 
impose  a  penalty  upon  any  fradulent  evasion  of  tbctr  pr^ 
visions ;  and  the  44  Geo.  111.,  c.  W,  enacts  that  the  prorif  d- 
ings  shall  be  iti  the  name  of  the  attorney <»general  in  Er.? 
land,  or  king's  advocate  in  Scotland,  and  that  the  pen^n 
shall  go  enlirelv  to  the  crown. 

But  besides  tnesc  penalties,  the  acts  render  an  unstamped 
instrument  invalid,  and  in  otder  to  increase  the  reveiiLv 
they  multiply  the  number  of  instruments  to  authenticate 
any  transaction.  Hence  the  Stamp  Acts  have  givwn  rise  *y 
many  questions  in  courts  of  law  as  to  the  amount  of  stam. « 
required  by  particular  instruments,  the  nature  of  thi*^e 
stamps,  the  effect  which  the  insufficienc7  or  erroneous  ni- 
ture  of  the  stamp  may  produce  upon  the  instrument,  ar.vi 
the  use  which  may  be  made  in  a  court  of  justice  of  a  paprr 
not  stamped,  but  nevertheless  unquestionably  recording  i 
particular  fact. 

The  courts  of  laW  have  usually  interpreted  the  Stan^j. 
Acts  with  the  same  strictness  with  which  penal  statutes  ar« 
interpreted,  giving  to  exemptions  as  large  an  extension  \^ 
the  words  will  admit.  On  the  other  hand,  feeling  it  a  dou 
to  enforce  the  payment  of  this  branch  of  tho  revonu/, 
judges  oppose  the  admission  of  an  instrument  so  (v:.> 
slructed  as  to  evade  the  payment  of  the  stamo  duty. 

The  main  rule  in  the  levying  of  these  auties  Is  ihvt 
each  distinct  transaction  between  separate  parties,  recordctt 
by  a  written  instrument,  shall  have  a  sepanta  stamp  at- 
tached  to  it.  Thus,  when  separate  housea  are  let  t? 
separate  tenants  with  distinct  rents,  each  demise  w..*. 
require  a  separate  stamp,  although  all  are  engniSBed  v>o 
the  same  purchmeut ;  but  If  two  demises  of  tha  «ame 
estate,  or  even  of  separate  ontatM,  are  nade^  altbougfa  to 
separate  persons,  if  the  ot)e  demise  is  dependent  upon  the 
other,  and  the  two  form  only  one  transaction,  the  inatrv- 
mcnt  mnkin^  the  demises  will  be  subject  to  only  a  Mnglt 
stamp.  An  indorsement  of  new  terms  upon  an  agxceuent 
already  stamped,  requiraa  a  fresh  stamp,  or  caiuiot  b«  ad- 
mitted as  evidence;  and  a  document  which  has  been  al- 
ready used,  but  which  is  wanted  for  a  fresh  purpose^  niust 
be  restampadi  Uius,  before  the  repeal  of  tha  dutiaa  on  law 
4>rocaadiog8,  an  affidavit  used  in  one  ttaga  oi%  outt^ 
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a  jud^  in  cbarobera,  was  required  to  be  resworn  and  re* 
stamped  for  the  hearing  in  court.  A  series  of  lelters  form> 
ing  together  the  evidence  of  an  agreement  reqqire  only  a 
single  stamp. 

An  agreement  not  under  seal  may  he  stamped  within 
twenty-one  days  after  it  has  been  signed ;  but  fn  all  other 
eases  the  instrument  must  be  written  upon  paper  previously 
stamped ;  nor  wiU  the  attaching  a  blank  pieoe  of  paper  pre- 
perlv  stamped  to  Iha  tnatmment  already  executed  render 
the  latter  admiMsible  as  evidence  in  a  eourt  of  law.  We  shall 
presently  mentioq  the  penaltiea  by  payment  of  whieh  the 
severity  of  these  provisions  may  be  mitigated.  The  value  of 
•poiU  etamps,  if  claimed  within  twelve  months^  may  be 
recovered,  provided  the  absence  of  all  fraud  is  established 
on  oaih. 

If  the  eourt  has  suiBcient  evidence  that  an  instrument 
has  been  properly  stamped,  but  has  been  lost,  or  is  with- 
held by  the  opposite  party,  it  will  receive  an  unstamped 
oopy  as  evidence.  Again ;  If  a  debt  whtoh  baa  been  con- 
tracted under  a  written  agreement  can  be  estalUished  by 
parole  evidence,  so  that  the  existence  of  the  agveement  shall 
not  eome  under  the  notice  of  the  court,  the  plaintiir  may 
recover  without  production  ef  the  agreement ;  but  if  the 
existence  ef  the  written  agreement  appears  from  the  testi- 
mony of  the  plaintiff's  witnesses,  or  from  some  condition 
coming  into  question  wbioh  necessarily  impliee  the  ex- 
istence of  a  written  instrument,  then  the  agreement  must 
be  produced  as  the  best  evidence ;  and  the  plaintiff  cannot 
recover  unless  it  is  duly  stamped.  Nevertheless  an  un- 
stamped instrument,  such  as  a  receipt  or  a  signed  account, 
may  be  used  by  a  witness  to  refresh  his  memory  as  to  the 
amounts  paid  in  his  presence  or  acknowledged  in  his  pre- 
sence to  have  been  received;  the  case  resting  in  such  in- 
stances not  on  the  document,  but  on  the  testimony  of  the 
witness. 

An  unstamped  instrument,  though  an  insufficient  foun- 
dation fbr  proceedings  at  law,  may  be  used  as  evidence  to 
defeat  fraud,  and  with 'certain  limitations  to  establish  a 
criminal  charge.  Thus  where  an  unstamped  agreement 
contained  matter  not  reouiring  a  stamp,  it  was  used  as  evi- 
dence of  that  matter,  althougb  invalid  as  evidence  of  the 
terms  of  the  agreement.  An  indictment  for  (brgery  like- 
wise may  be  maintained  although  the  instrument  forged 
may  be  invalid  for  want  of  a  proper  stamp ;  but  such  an 
invalid  instrument  is  not  sufficient  to  support  an  indietpnent 
for  larceny. 

Originally  a  stamp  was  invalid  if  the  denomination  wi|a 
erroneous,  although  the  amount  paid  wt)s  correct;  but 
by  the  95  (?eo.  III.,  wrong  stamps,  if  of  su|ffcient 
value,  are  rendered  valid,  unless  upon  the  ftiee  of  them 
they  are  appropriated  to  a  different  instrument  from 
that  to  which  they  are  attached.  In  this  case  the  stamp  is 
foribited.  but  the  instrument  may  be  re-stamped  upon  pav- 
raent  of  the  penalty;  by  a  previous  act  (37  Geo.  IIJ.,  c,i2f, 
s.  2)  any  instrument,  excepting  bills  and  promissory  notes, 
is  allowed  to  be  stamped  upon  payment  of  the  duty,  and  a 
penalty  of  10/.  (or  if  it  is  a  deed,  1 0/.  for  each  skin) ;  if  it  is 
brought  to  be  stamped  within  a  twelvemonth  after  its  exe- 
cution, the  commissioners  are  allowed  to  remit  the  penalty 
(44  Geo.  III.,  c.  19).  Thus  even  during  a  trial  an  instni- 
ment  may  be  stamped  so  as  to  render  it  admissible ;  bnt  as 
this  is  rarely  possible,  it  has  been  suggested  that  an  officer 
of  the  court  ought  to  be  enabled  to  affix  the  proper  stamp 
ond  levy  the  penalty ;  so  that  justice  may  not  be  defeated, 
or  at  least  deferred  from  the  want  of  this  formal  circum- 
stance. 

The  general  principle  which  regulates  the  courts  in  tho 
interpretation  of  the  Stamp  Acts  is,  that  on  the  one  hand 
fraudulent  evasion  of  the  stamp  duties  shall  be  punished 
by  forfeiture  of  all  benefit  from  the  document  which  ought 
to  have  been  stamped ;  and,  on  the  other  hand,  that  a  just 
claim  shall  not  be  evaded  or  a  fraud  be  effected  because  the 
just  claimant  has  unintentionally  violated  the  stamp  laws. 

Tlie  stamp  duties  and  the  custody  of  the  dies  are  placed 
under  the  superintendence  of  commissioners  appointed 
under  the  great  seal ;  to  whom  has  also  been  recently  en- 
trusted the  general  management  of  the  taxes.  They  trans- 
act their  bu:&ines&  in  Somerset  House,  Ldudon.  It  may  not 
be  out  of  place  to  remark  that  the  endeavour  to  impose 
^tamp  duties  upon  our  American  coluniea  in  1765,  ^as  one 
of  tue  proximate  causes  of  the  American  revolution. 

The  law  respecting  stamps,  and  a  referenfo  to  the  prin- 
cipal cases  cited,  will  be  ft  und  in  Chitty's  Practical  Treatise 


on  tk§  SUmp  Lams,    That  work  hai  been  inamly  used  Ibr 
this  article. 

STANDARD  MBASURB,  WBIGHT,  &o.  In  this 
article  we  separate  from  the  general  subject  of  Wsiom« 
ANB  MsAstniss  those  preliminary  considerationa  wfaieh 
refer  to  the  manner  in  which  weights  and  measuns  ana 
verified  and  preserved,  so  iiar  as  they  can  be  enteved  upon 
in  a  work  partly  of  reference,  partly  of  general  information. 
We  do  not  pretend  to  complete  a  aeiaatifie  aeeount»  bat 
shall  be  satisfied  with  preparing  the  unpraetioed  reader  to 
look  with  some  degree  of  inteivst  on  the  souroet  of  move 
elaborate  information  to  which  we  shall  refer. 

We  should  direct  the  mathematical  reader  to  the  flrtt 
part  of  tho  article  Ratio  for  the  reason  of  the  necessity  of 
such  an  article  as  the  present  one ;    but  it  ia  sufficiently 
obvious,  without  deep  consideration,  that  magnitudes  in 
general  cannot  be  described  in  words  without  refereooe  to 
some  other  magnitudes  supposed  to  be  known.    To  this 
there  is  one  case  of  exception  well  adapted  to  stpengtheti 
the  rule,  that  of  angular  magnitude.    An  angle  is  a  magni- 
tude :   it  may  grow  visibly  greater  or  less.    One  side  of  an 
angle  remaining  fixed,  an  aftevation  of  the  aagnitude  of  the 
angle  alters  the  direction  of  the  other  side.    But  direction 
cannot  be  varied  without  end  ;   fer  if  the  moveable  aide  of 
the  angle  should  set  out  from  the  fixed  side,  and  revolve, 
so  as  to  make  a  continually  increasing  angle,  a  certain 
amount  of  cliange  (a  whole  revolution)  would  brings  the 
direction  of  the  moving  line  again  into  coincidence  with 
that  of  the  fixed  line.    A  whole  revolution  then  ii  a  per- 
manent angular  unit  which  cannot  be  misunderstood  by 
any  one  who  can  think  clearly  about  the  magnitude  in 
Question  ;  and  a  given  fraction  of  a  revolution,  described  in 
simple  numbers,  means  the  sama  thing  everywhere,  and  is 
everywhere  understood  in  the  same  sense.    Qiva  two  work- 
men, in  different  countries-  direotionB  to  plaee  two  bars  at 
an  angle  of  M  672  of  a  revolution,  and  their  angles  would  be 
sure  to  coincide ;   or  if  not,  the  errsr  woula  be  a  conse- 
quence of  want  of  skill,  of  power  to  do  what  waa  required, 
not  of  a  complete  conception  of  the  thing  required.    But 
send  to  all  the  countries  in  Europe  a  description  of  a  length 
or  a  weight,  without  reference  to  anv  other  length  or  weight, 
more  than  can  be  contained  in  verbal  desoripcien,  and  re- 
quire the  production  of  an  equal  length  or  weight  r-^No 
possible  description  could  be  given :    tbore  is  no  length  or 
weight  which  has  limits  so  perceptible  (like  thoeeaf  a  whole 
revolution  in  angular  measure)  tbat  frill  description  can  be 
given  by  drawing  upon  ideas  whieh  we  are  sure  the  persons 
addressed  will  already  possess:   there  Is  no  natural  unit  of 
length  qr  weight ;  and  consequently  it  is  beyond  tho  poww 
of  any  two  persons,  whatever  their  qualifications  may  be,  to 
talk  to  each  other  about  the  magnitude  of  leafflks  or  w^hta 
until  some  one  lengtb  and  some  one  weight  have  been 
agreed  upon  between  them  as  standard  refereneea* 

The  common  purposes  of  life  require  a  continual  referanee 
to  lengths  and  weignts  which  it  is  intended  shall  be  alwaya 
the  same,  but  as  to  which  it  is  sufficient  that  they  should 
be  very  nearly  the  same.  Nature  continually  presents  re- 
semblances between  the  lengths  and  weights  of  similar 
things.  As  to  lengths,  for  instance,  the  corresponding  parta 
of  different  human  bodies  are  so  nearly  of  the  same  lengtb, 
that,  throughout  the  same  count rv  at  least,  there  eould  never 
be  wanting  a  sufficient  mode  of  laying  down  a  lengfth  from 
description,  as  long  as  a  well  proportioned  paan.  neither 
very  tall  nor  very  snort,  was  to  be  feund.  The  foot,  the 
cubit,  the  palm,  the  digit,  the  fetbom,  &c.,  diffinr so  little  in 
different  persons,  that  the  occurrence  of  these  words  as 
measures  of  length  is  no  ways  surprising;  ^nd  when  we 
come  to  that  state  of  society  in  which  an  attempt  is  made 
to  establish  a  uniform  measure,  independent  of  the  slight 
variations  which  exist  between  one  person  and  another,  we 
might  expect  to  see,  as  we  do  see,  these  names  preserved  to 
denote  conventional  lengths,  originally  derivwl  from  the 
human  body,  but  fixed,  or  attempted  to  be  fixed,  by  law. 

Measures  are  wanted  for  two  distinct  objects,  the  com- 
mercial and  the  scientific.  The  wants  of  natural  phtloeophy 
have  grown  up  within  the  last  two  centuries ;  while  so  early 
OS  Magna  Charta  it  was  one  of  the  concessions  to  the 
grievances  of  the  subject  that  there  should  be  one  weight 
and  one  measure  throughout  the  land.  But  though  a  few 
acts  of  pailiument  were  sufficient,  in  process  of  time,  sub- 
slanlivilly  to  establish  the  political  rights  which  thtit  charter 
Wiw  intended  to  grant,  hundreds  of  them,  4own  to  the  pre- 
sent time,  have  been  ineflTectual  in  producing  the  use  of 
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one  wdgbt  mnd  one  mauure.  Some  of  theie  we  thtU  elter- 
wardt  rerer  to  [Weights,  &e.] :  in  the  meanwbike  we  have 
here  only  to  itate  that,  as  may  be  supposed,  this  unity  was 
for  cominercial,  not  soientific,  purposes ;  and  that  the  re- 
semblance of  natural  objeets  was  supposed  to  be  a  sufficient 
rel iance  for  obtaining  it.  Some  of  the  old  statutes  expressly 
make  the  inch  to  be  the  length  of  three  barleycorns,  placed 
end  to  end,  round  and  dry,  from  the  middle  of  the  ear. 
Standards  were  made,  no  doubt,  from  this  definition ;  or 
at  least  it  was  supposed  that  if  the  existing  standard  should 
be  lost,  the  barleyoorns  would  enable  its  restoration  to  be 
effected.  Our  readers  may  smile  at  what  they  think  so  rude 
a  oontrivance ;  hot  the  same  principle,  carried  a  little  fur- 
ther, might  be  made  very  efficient  in  preserving  a  measure. 
Suppose,  for  example,  that  the  government  were  now  to 
think  it  desirable  to  recover  the  three-'barleycorn  inch,  or 
at  least  to  invent  one  which  should  be  capable  of  being 
recovered.  They  would  put  together  not  three  barleycorns, 
but  three  thousand,  or  thirty  thousand;  or  many  different 
collections  of  three  thousand  or  more.  The  average  inch 
deduced  from  these  would  be  capable  of  being  recovered 
at  any  time  ilrom  the  same  grain  grown  in  the  same  soil.  A 
commercial  standard  might  be  easily  recovered  from  many 
different  modes  of  proceeding:  for  example,  the  average 
height  of  the  barometer  at  a  given  place  throughout  any 
period  of  five  years  is  so  nearly  the  same  from  one  five 
years  to  another,  that  a  commercial  standard  might  be  suf- 
ficiently well  obtained  fipom  it.  It  would  be  of  little  conse- 
nice  if  the  yard  were  wrongly  recovered  by  one-hun- 
th  or  even  one-tenth  of  an  inch,  in  any  matter  of  buying 
and  selling. 

It  is  the  edentifte  standard  at  whioh  the  government  has 
been  aiming  during  the  last  century.  The  object  here  is, 
first,  to  measure  the  old  standards  to  the  utmost  accuracy 
of  which  our  senses,  assisted  by  microscopes,  are  capable ; 
secondly,  to  discover  the  means  of  reconstructing  a  lost 
standard.  In  the  more  delicate  operations  of  natural  philo- 
sophy and  astronomy,  our  knowledge  cannot  go  down  to 
posterity,  unless  they  know  within  the  thousandth  of  an 
mch  what  it  vk  that  we  call  a  yard.  The  public  at  large 
has  never  understood  the  reason  why  so  much  trouble  has 
been  taken ;  and  perhaps  the  members  of  different  adminis- 
trations, while  trusting  such  investigations  to  men  of 
science^  and  relying  on  them  for  the  whole  conduct  of  the 
matter,  may  have  wondered  at  the  great  difficulty  which 
there  seemed  to  be  in  the  way  of  furnishing  the  shopkeepers 
of  all  generations  with  yard  measures  and  pound  weights  of 
the  same  values.  It  is  our  principal  object  in  this  article  to 
endeavour  to  point  out  the  nature  of  these  difficulties,  and 
the  extent  to  which  they  have  been  overcome :  it  being  re- 
membered however  that  the  object  is  scientific,  not  commer- 
cial; and  that  the  standard  of  length  is  chosen  as  the  most 
important  illustration. 

'  To  elucidate  the  Drtficfp^  merely  of  the  manner  in  which 
scales  are  compared,  we  must  first  show  how  it  is  that  very 
small  lengths  can  be  measured.  A  screw  can  be  very  ac- 
curately constructed,  say  with  threads  one-twentieth  of  an 
inch  apart:  if  this  screw  be  the  axis  of  a  circular  plate, 
whioh  turns  with  it,  and  tlie  edge  of  the  plate  be  divided 
into  100  parts,  each  of  these  parts  will  be  very  perceptible, 
if  the  plate  be  three-quarters  of  an  inch  or  more  in  diameter, 
and  it  will  not  be  difficult  to  estimate  the  half  or  quarter  of 
one  of  the  divisions.  Let  there  be  an  index  attached  to  the 
frame,  which  does  not  move  with  the  screw,  by  which  it 
may  be  seen,  when  the  plate  (and  with  it  the  screw)  is 
turned,  how  many  divisions  it  is  turned  through.  Now 
since  a  whole  turn  of  the  screw  moves  the  end  of  it  for- 
ward through  one-twentieth  of  an  inch,  a  motion  of  the 
plate  which  passes  one  of  the  divisions  over  the  index,  or 
the  hundredth  part  of  a  turn,  sends  the  end  of  the  screw 
forward  through  only  one  two-thousandth  of  an  inch,  and  a 
quarter  of  a  division  answers  to  one  eight-thousandth  of  an 
inch.  Suppose  a  couple  of  such  screws,  each  of  which  is 
attached  to  a  pointer,  as  in  the  following  diagram,  in  which 
the  pointers  only  are  inserted,  and  one  of  the  scales  which 
are  to  be  compared ;  the  screws  which  move  the  pointers, 
and  all  the  framo^work,  being  omitted.  Observe  also  that 
this  is  not  the  apparatus  employed,  but  only  a  convenient 
illustration  of  it. 

It  is  supposed  that  A  and  B  can  be  moved,  by  the  screw 
motion,  in  such  manner  that  a  motion  so  small  us  the  eight- 
thousandth  of  an  inch  may  be  given  to  either.  The<8cale 
at  present  used  is  £  F»  on  which  are  two  points,  C  and  D, 
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which  are,  or  are  supposed  to  be,  exactly  a  yarfl  asunder. 
Lot  the  screws  be  moved  until  the  ends  of  the  pom  lets, 
which  all  but  touch  Uie  acale,  are  exactly  over  C  and  i> ; 
then  if  the  scale  be  removed,  the  length  CD  is  retained  m 
the  distance  between  the  points  of  Uie  poiBtera.  Now  Ua 
another  scale  be  introduced,  and  let  its  points  be  brought  a* 
near  as  may  be,  conveniently*  to  the  pointers :  it  is  supposed 
that  the  distances  CD  and  6U  are  very  nearly  eaual*  lor 
workmen  used  to  the  construction  of  mathematical  instru- 
ments never  fail  in  making  two  yard  neasures  agr«rs 
within  a  fiftieth  of  an  inch.  Perhaps  the  reader  will  say 
the  point  G  might  be  brought  exacUy  under  the  pointer  A, 
and  then  the  pointer  B  alone  would  show  whether  the  pre- 
sent scale  is  snorter  or  loiter  than  its  predecessor :  but  as 
the  pointer  is  much  less  cumbrous  than  the  scale,  it  is  caaMr 
and  safer  to  put  the  scale  in  a  convenient jpoaition  than  to 
attempt  to  place  it  in  one  exactly  given.  This  being  duoe, 
move  the  pointer  A  from  C  to  6,  and  observe  bow  tt»aii> 
turns,  or  how  much  of  a  turn,  of  the  screw,  ia  reanired  lo 
do  it:  say  it  makes  67^  divisions  of  the  plate  pass  tLs  index* 
Also  move  the  pointer  B  from  D  to  H,  which  makes,  sa%, 
97}  divisions  of  the  plate  pass  the  index.  Now  «e  ob- 
viously have 

GH  =  CD  +  DH-CG; 
and  since  DH  is  longer  than  C6,  it  appears  that  Gil  ex- 
ceeds CD  by  the  excess  of  DH  over  CG,  answering  o 
97}  — 87^,  or  10}  divisions  of  the  plate,  being  10}  tiroes 
the  two- thousandth  of  an  inoh»  or  *  005125  of  an  inch.  Ti\\i 
experiment  may  be  repeated  any  number  of  times,  and.  as 
may  be  expected,  the  results  will  not  agroe*  sinoe  it  i»  od 
to  be  supposed  that  any  two  persons,  or  the  same  peiMin  at 
two  different  times,  will  agree  in  their  estimation  of  e&4ct 
coincidence  between  the  pointers  and  the  ends  of  the  scaU« 
As  in  other  cases,  the  averaging  of  the  discordant  re»uiu 
will  bring  out  the  truth  very  nearly. 

The  difference  between  the  apparatus  which  waa  actuaUt 
used  in  the  latest  experiments  and  that  above  described  «a* 
as  follows.  The  pointers  were  Micaomstsr*  micrascope«« 
in  which  the  intersection  of  two  fine  spider- threads,  placrd 
at  the  focus,  was  the  point  which  was  made,  by  a  slow  scree 
motion,  to  coincide  with  the  centre  of  the  (magnified)  dot  (ur 
line)  which  formed  the  extremity  of  the  scale.  The  micro- 
meter head  (the  circular  plate  of  the  preceding  iUuatcatiuni 
was  divided  into  100  parts,  each  of  which  waa  found  to  be 
equivalent  to  one  20,0U0th  of  an  inch;  or  a  whole  tuzu  uf 
the  screw  altered  the  position  of  the  intersection  of  the  spi- 
der's webs  by  one  200th  of  an  inch.  The  magnifying  po««r 
used  was  about  27  times  in  linear  dimension.  It  «as  st- 
tempted,  in  each  experiment,  to  estimate  tenths  of  thediv.- 
sions  of  the  micrometer-head,  or  to  attaint  the  200.ifti'h 
part  of  an  inch.  The  apparatus  is  described  in  Mr.  BaiJ  i  s 
'  Report  to  the  Royal  Astronomical  Society  on  their  StskOilard 
Scale*  (published  in  the  ninth  volume  of  their  Memo.i»>, 
from  which  much  of  the  present  article  is  taken. 

The  first  attempts  to  be  scientific  in  matters  of  measure- 
ment made  in  this  country  date  from  the  beginning  of  il  .• 
seventeenth  century.  Previously  to  this  time  men  of  i4.- 
formation  probably  believed  that  the  Roman  and  £u^*l.*a 
foot  were  the  same,  and  that  the  pound  troy  was  deduc.i  .e 
from  the  Roman  Libra.  Bishop  Tonstal,  in  hisArithmcu- 
(1522),  where  he  only  treats  what  is  necessary  for  comnn  -^ 
life, '  ad  vitam  communem  trausigendam  necessaria,*  c«ics 
(x)lumella  on  measures  of  length,  and  deduces  the  sjsitrm 
of  coinage  from  Budieus  on  the  Roman  As.  The  u:Ur 
writers  of  the  same  century  pass  over  the  mode  of  obtain i:.«' 
measures,  as  if  it  were  perfectly  fixed,  and  eenerally  refer  t  j 
the  three-barleycorn  inch  as  a  standard.  In  the  early  \mx\ 
of  the  seventeenth  century  we  find  Oughtred  ('Circles  s:t 
Proportion,'  pp.  55-57)  referring  to  actual  measures  of  li.- 
content  of  tne  gallon  made  by  the  celebrated  Brtgg^  ai..i 

*  The  nrinciple  la  tit*  tame  ■•  Uiat  of  the  beam  eomp«as»».  and  U^p  «*  i  • 
ratiu  misht  Im  called  mIcitMcnpic  beam-compaeMM.  or  Vt  m  niimMrmM>_ ' 

t  Eveiy  atteapt  at  meamrement  ethToa  lo  be  ivadv  fi»r  wan  Umm  ikr  f»  » 
any  reaion able  hope  of  attaining.  It  i«  ceitaialy  not  lik^j,  ut  |>fv«rau  i  t 
even  the  mean  of  a  large  numlier  of  meatiireft  would  ertUe  tli«  a«ar«t*oa  «  .  , 
RO  imall  a  qoanttly :  but  if  ever  the  day  ohall  arrive  vbea  the  eOSuOOftS  w  «  « 
inch  it  attainable,  the  previous  atlcapta  to  obtain  it  vriU  pnini  «at  th*  zmmt  mj 
their  own  fitilora,  and  probably  be  a  iouiee  of  iufciiaatiua. 
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ThMe  Utt  Bcl>  howevvr  contm  uolhinR  wuli  NfenMo«  1d 
the  sUniliirdg,  excapt  the  following  eiceHeiit  wind-up  of  llie 
cbequered  and  ill  understood  kBiilalion  upon  weighlH  and 
meMuree.  The  Housea  of  parliament  uero  burnt  in  ltj34, 
and  Willi  tlmm  Bird's  ilaodu^  of  1738  and  176U  (the  lait 
Ihe  standard).  Nevertheless  4  and  0  Wm.  IV.,  a  G3.  paaaed 
after  tbo  fire,  takes  no  notice  of  iha  dostruotiati  of  iba  staod- 
tnl.  hut  refers  to  it  as  stiU  in  exjtitence.  Seven  years  have 
since  elapsed,  but  we  are  not  aware  of  the  legiibiturB  baviog 
jrel  awung  th«  pendulum  to  recover  the  lott  meaauce. 
As  to  the  sLandaidi,  the  act  prescriliea  aa  fbllowi : — 

1.  The  straight  line  or  diilanc*  betwaen  Ibe  oentres  of 
the  two  points  in  the  gold  studs  in  the  straight  braaa  rod 
now  in  tne  custoily  of  the  clerk  ef  the  House  of  Commona, 
whereon  the  words  and  ll(|ures  '  Standard  yard,  1 760  '  are 
engraved,  ah^U  be  the  original  and  genuine  standard  of  that 
measure  of  length  01  lineal  eitentwn  called  a  yard  .  .  . 
the  brass  being  at  the  temperature  of  six(y-t»a  dsRreas  of 

Fahronbeit's  ibermamater The  act  goea  on  in  many 

wards  to  say  lb:Lt  ihe  pandulum  vibrating  seconds  of  mean 
time  in  the  latitude  of  London*  in  a  vacuum  at  iha  leval  of 
the  sea  ii  39-1393  inches  of  the  said  ilajidan], 

2.  The  standard  brass  weigbt  of  one  pound  troy  weight, 
made  in  the  year  17S8,  now  in  the  eustody  of  the  oterk  of 
the  Houae  of  Cammoasi  shall  be  the  original  and  gen 
Itandard  meMure  of  weight.    .    .    .    The  aoi  goes  t 
say  that  the  cubio  inch  of  d^llilled  water,  weighed  in  air  by 
biatt  weight),  at  bt"  of  Fahrenheit,  itaa  barometer  beine 
30  inohea,  U  equal  to  tiiAiH  graina 

JE  happened  fortunately  for  the  saiBnliGo  standard,  that 
about  the  year  1833  the  eounoil  of  the  Hoyal  Astronomical 
Society  caused  a  scale  to  he  conilructsd  for  ibemtelves,  and 
obtained  permisaion  of  the  Speaker  of  the  House  oFCom- 
moni  to  compare  it  with  Bird'i  tvro  atandaids,  which  was 
done  in  the  beKinoingof  )(J34,  by  a  much  more  extensive 
let  of  experimenta  iban  had  ever  been  made  belbre  for  a 
like  purpose,  conducted  chiefly  by  Mr.  Bady  snd  the  lale 
Lieutenant  Murphy.  This  is  now,  in  fkct,  the  standard 
■cale  of  the  country ;  or,  at  least,  the  oiilv  measure  fhjm 
which  the  standard  aeale  ean  he  deduced.  The  manner  of 
. conducting  the  oomparisons  baa  already  been  slightly  de- 
aeribad;  wo  shall  now  proceed  (from  iha  Report  already 

Juoledj  to  giv9  some  acoount  of  Ihe  diffioultiea  which  were 
iun4  in  the  wayof  meaiutemeul,  and  of  the  results. 
This  saale  is  a  cylindrical  tubeof  braaa  63  inahes  long, 
1-1:1  inohu*  and'riiiiDbeain  axltrior  and  interior  diameter. 
TbrM  tbermomelera are  immoTcably  inserted  inWits length, 
»nd  Ih*  ends  are  stopped  by  brass  plugs.  Two  parallel  lines 
(-Oitofan  inch  aput>  an  drawn  in  (he  upper  aurfaoe;  and, 
commeoaing  1}  inches  from  one  and,  at  the  diHlance  of 
every  foot,  a  paliwlium  pin  is  innrted  in  the  tube,  between 
tlioselioea;  on  eaeb  of  which  pini,  at  proper  dialancei,  a 
fine  line  is  out  to  desittnale  tbeknglh  ofafbot.  The  Brrt 
foot  is  similarly  divided  inlo  inabe*  and  tenths;  and  the 
middle  foot  (there  being  five  in  all)  is  bisected.  The  three 
middle  feet  oonstitutea  the  yard  which  was  used  in  the  oom- 
parisens.  It  was  found  that  any  constraint,  however  slight, 
alliMled  tha  expiuion  and  contraotion  of  the  bar ;  even  the 
fric<ion  arising  rmra  ita  Brat  supporla,  which  wet*  lined  with 
baisa :  it  waa  tharafon  found  necessary  to  support  it,  when 
under  Iba  mioroioopM.  on  fkiot  ion-roll  an :  snd  care  was 
taken  Ibat  these  should  always  be  placed  under  the  same 
poiliM  of  Iha  lube.  To  give  an  idea  of  the  power  of  the 
mod*  of  wmpariaoo,  it  waa  band,  by  fburteen  experiments 
agreeing  vary  well  with  aaoh  other,  that  the  middle  yard 
waa  ahorlaned  -4t  of  one  of  the  divisions  of  the  mieiomeler- 
head  (deaoribed  at  the  beginning  of  the  article),  w  'OO00S4 
of  an  inch,  by-  nothing  but  removing  the  plues  from  the 
.end  of  Iba  tube.  ^         '^    " 

Nothing  can  be  known  of  such  a  bar  as  a  icientifle  stan- 
dard until  the  rate  at  which  it  expands  by  tha  aelron  ofhest 
ia  deiennined.  By  a  mean  of  sijc  experiments,  taken  with 
the  lube  at  the  freaiing  and  boiling  (emperaturei,  it  was 
found  that  ever>-  addition  of  1"  of  Fafirenlieit  to  (he  lempe- 
niure  lengthened  the  centre  yard  by  -000377  of  an  inch, 
or  7'G  divisioiu  of  the  miorometer-head. 

The  instrument  being  plaoed  ready  Ibr  observation,  and 
two  scales  bdng  put  down  for  comparison,  one  observer  ma; 
bring  both  Ihe  micrometen  to  t'  '      ' 

observer  may  be  plaoed  at  one  et 
In  llu  laller  case,  a  new  eause  o 
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impoaible  la  giva  anr  aecaunt,  though  u  i 

provided.  It  is  not  Irue  thai  two  i»:['o;>  . 
exactly  the  same  instrument,  aed  nuiiiii:i<" 
menon  under  the  same  circumitaticcs,  um  1 
iu  the  same  way.  When  onaobtetrcr  mailcn 
the  coinoidenee  of  the  iulortectiun  of  ihu  mi. 
with  the  dot  or  line  et  the  awl  of  a  seale,  jii 
into  the  mioroeeupe,  would  suldom  or  nevB>  . 
former  that  the  coiaeideuce  was  oiacil}  ii.. 
turn  the  mioromelcr-head  three  or  iuur  <1. 
or  the  olbar,  before  be  (the  second)  cui.1'1  ' 
the  ociaoidenoe  was  peire<:t.  Tliit  diffiirt'ii  ■ 
of  observing,  arising  from  the  peeuliiir  !> 
and  judgment  of  the  obsarveps  iheraieho?.  I,.' 

name  of  the  ptrtomai  tqttalion,  and  itn  air , 

any  pair  of  ohsarvart,  can  be  ascwiaincd  c 
If  one  observer  mada  Ihe  coinoidancek  ■»• 
would  matter  nalhiug  what  his  manner  ti  '. 
■iaee,  however  much  he  might  diSur  Iruui  ... 
ness(be  ihat  what  it  may),  he  would  <J. . 
amount  at  both  eud^  and  the  length  uTil. 
be   affeotad.     If,  when  two  obnetveri  ^1 
make  a  given  number  of  GOmparistnir. 
places  and  make  the  aame  number,  llu-  - 
observBlicna  will  be  unaffeotad  by  llieir  i" 
since,  if  the  scale  be  made  too  long  in  iW  ii>.- 
made  as  mueh  loo  abort  in  the  other,  an<t  :•• 
of  the  perwmal  equation  night  ari^u  i    . 
figures  which  the  dole  of  the  old  icuU  >  < 
compasaes  had  been  inserted)  prone nici  . 
Ihe  mieroieope.    Bird's  slandard  of  1 . . 
pear-shaped  halea  at  ila  ealremuiu^, 
no  two  persona  could  agree  upon. 

The  following  results  will  give  a  n"-- 
aocuiaey   obtained   in  tha  workman^l  ' 
Astronomical  Soeiety'i  aeala  waa  cun)|in  . 
rial  eUndard  (Bird's  of  1 760) ;  tbo  H<.v 
1743,  having  two  seales  in  it  marktii  i<. 
celled  Aubert's,  the  protolj-pe  of  one  «.■  . 
Indian  survey  by  X.ambtan  ;  onenl<,v., 
Sir  G.  Shuckburgh  ;    one  belqngui^   , 
deen;  one  belonging  lo  Mr.  T.jgn. 
tnada  after  the  model  of  the  Sw    ■ 
Dauish   government,  one  for  the  K 
retained  for  himself  by  Mr.  SiDini    ' 
for  Mr.  Baily.   Calling  the  middl.'  - 
Society's  scale  36  inches,  the  dilU-i'  - 
eaoh  from  ihe  mean  of  many  i<\:-- 
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J^il^=8         .        . 

Aubert's    ,     , 
Shuckburgh  . 


TemperalBF«  i»  n 
course  that  the  1; 
Iwoacalasis  inaii 
slandard  beini;  -1 
and  IbeslaiiOnr'l 
former  stanili(i>i 

It  is  hf!\>-- 

the  countiA 

of   Iho  CIIK 
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unthhtgf  about  fhft  MunMNfei  Ifi  6btio\ls  fl^m  fho  lejrifintion 
which  hfiB  taken  plftce  titiee  the  legal  itandftrd  wtis destroyed ; 
and  It  would  not  do  to  let  ttvft  nation  poftwese  a  acientiRe  reeottl 
of  the  tint  importanee  to  be  btx>ken  by  Bxehcquer  officers,  or 
altered  in  length  by  a  blow  j^iven  for  the  purpose  of  ten- 
pressing  a  government  stamp. 

We  shall  net  here  enter  tnte  the  varioua  modes  used  by 
SirG.  Shuckburgh,  and  subsequently  by  Captain  Kater,  for 
the  determination  of  the  standard  of  weight.  An  old 
standaivl  pound  eicfsts  in  the  Exchequer,  fVom  which  in 
1 758  a  copy  was  made  fer  the  committee  of  the  House  of 
Commons.  This  last,  as  we  have  seen,  has  been  declared 
the  standard ;  and  was  never  recovered  from  the  ruins  of 
the  late  House  tii  Commons.  The  original  standard  of 
weight,  as  prescribed  in  a  statute  of  51  Hen.  III.,  called 
Annzfi  Pam9  et  Cervitda,  was  that  an  Bngllsh  penny  called 
the  aterlinff,  round  without  clippinjt,  should  Weight  32 
grains  of  wheat,  well  dried  and  gathered  out  of  the  middle 
of  the  ear ;  and  that  2i^  pence  should  make  an  ounce,  and 
12  ounces  a  pound. 

It  Is  understood  that  a  eommfaslon  of  men  of  science  wag 
appointed  by  the  late  administration  to  consider  further  on 
any  alterations  'whieh  might  appear  advisable,  and  that  this 
commission  will  soon  make  its  report.  We  sincerely  hope 
that  no  important  change  will  ever  as^in  be  attempted  until 
the  public  ia  ripe  for  tne  introduction  of  a  purely  decimal 
s3n9tem.  Nothing  would  be  so  easy  a  preliminary  to  the 
attainment  of  this  great  object  as  the  decimalisation  of  the 
coinage,  which,  it  id  tho  opinion  of  many,  both  men  of 
science  and  men  of  business,  might  be  brought  about  with 
great  ease  and  little  temporary  confusion.  The  French 
decimal  sysn^m  was  for  a  lone  time  a  failure,  owing  to  the 
universality  and  suddenneas  of  the  attempted  change ;  but 
if  a  commencement  were  made  with  the  coinage  (and  our 
coinage  is  nearly  decimal  already,  though  fbw  people  know 
it),  there  would  in  a  few  years  be  an  outcry  for  the  assimila- 
tion of  weights  and  measures  to  the  money,  arising  from 
the  advantage  which  would  be  felt  in  the  simplification  of 
all  the  money  rules  of  arithmetic. 

Since  writing  this  article»  we  have  seen  the  Report  above 
alluded  to,  being  'Report  of  the  Commissioners  appointed 
to  consider  the  steps  to  be  taken  for  the  Restoration  of  the 
Standards  of  Weight  and  Measure,  1841.*    The  commis- 
j^inn  was  appointea  in  May,  1838;  and  Its  members  were 
MM.  Baily,  Bethune,  Davies  Gilbert  (who  died  during  the 
inquiry),  Lefevre,  Lubbock,  l^eacock.   Sheepshanks,    and 
(afier  his  return  to  lEngland)  Herscbel.  The  Report,  which 
is  long,  is  accompanied  by  extracts  fVom  various  kinds  of 
evidence  oral  and  written.    After  reciting  that  the  standard 
ynrd  was  rendered  absolutely  useUss  by  the  fire  at  the 
ilouso  of  Commons,  and  that  the  standard  troy  pound  was 
altogether  missing,  the  commissioners  begin  by  recommend- 
ing the  total  disuse  of  all  attempts  to  procure  a  natural 
standard,  and  the  return  to  the  old  plan  of  standards 
Tuanufactured  in  metal :  that  four  copies  of  the  best  exist* 
ing  representations  of  tne  old  standards  should  be  made, 
and  carefully  compared ;  that  one  of  these  copies  should  be 
hermetically  sealed,  and  imbedded  in  the  masonry  of  some 
public  building,  marked  by  an  inscription,  and  only  to  be 
opened  by  Act  of  Parliament ;  that  tbe  standard  of  capa- 
city be  defined  by  that  of  weighty  hot  by  that  of  length ; 
that  various  precautions,  minutely  named,  be  taken  for  the 
preservation  and  safe  custody  of  the  others ;   that  the  aver- 
dupois  pound,  and  not  the  troy,  be  the  standard ;  that  the 
government  purchase  all  the  known  copies  of  the  old 
standards  which  have  been  noted  in  scientific  operations  ; 
that  noclrcumatance  would  contribute  so  much  to  the  intro- 
duction of  a  decimal  scale  in  weights  and  measures  as  the 
establishment  of  a  decimal  coinage^  which    is  strongly 
recommended ;  that  the  old  Gunter  s  chain  be  preserved  in 
the  measurement  of  land;  that  a  measure  of  1000  or  7U00 
yards  receive  a  name*  and  be  used  coordinately  with  tbe 
mile,  with  a  view  to  the  gradual  disuse  of  the  latter ;  &c. 

STANDARDS  are  those  trees  or  shrubs  which  stand 
singly  without  being  attached  to  any  wall  or  support.  In 
gardening  and  planting  they  are  distinguished  into  three 
kinds,  the  full  standard,  the  half  standard,  and  the  dwarf 
standard.  The  full  standards  are  trees  whose  stems  are 
suflTered  to  grow  seven  or  eight  feet  or  more  without  allow- 
ing side  branches  to  be  developed,  but  at  this  point  are 
allowed  to  spread  in  all  directions.  In  this  way  most  fruit- 
trees,  with  tne  exception  of  tbe  vine,  may  be  grown,  though 
many  of  those  of  the  almond  triba^  at  the  peach,  apricot. 


ftc,  are  best  grown  againat  a  wall.  The  various  kinds  of 
apple,  pear,  and  plum  trees  are  grown  at  full  standards.  In 
i¥uit-trees  the  primary  branch  or  stem  is  often  cut  off  at  a 
certain  height  fbr  the  purpose  of  favouring  the  lateral 
growth ;  but  in  forest-trees  grown  Ibr  the  sake  of  timber  or 
for  ornament,  this  treatment  is  never  resorted  to. 

Half  standards  are  those  plants  which  are  allowed  to  run 
up  three  or  fbur  feet  and  then  permitted  to  branch  out.  The 
height  at  which  it  is  desired  a  tree  should  branch  out  may 
be  n^qUently  secured  by  cutting  off  the  lower  branches  up 
to  that  point,  or  by  cutting  down  the  primary  branch  and 
allowing  the  highest  lateral  branches  to  develope  themselves. 
Many  shrubs  grow  naturally  in  this  manner,  and  when 
fruit-trees  are  grown  in  this  way,  it  is  done  as  a  matter  of 
convenience  for  gathering  the  fruit,  or  ensuring  their  growth 
under  particular  circumstances.  • 

Dwarf  standards  are  those  plants  whose  atems  are  only 
allowed  to  reach  a  height  of  one  or  two  fbet  befbre  they  are 
permitted  to  branch,  and  this  objeet  is  eflfe^ted  in  the  same 
manner  as  in  the  last.  All  kinds  of  IVuit-trees,  as  apple, 
pear,  plum,  and  cherry  trees,  may  be  grown  as  dwarf  stand- 
ards,  out  these  trees  do  not  bear  so  good  fhiit  under  such 
treatment  as  when  allowed  to  grow  a.%  half  or  full  standards. 
Gooseberry  and  currant  trees  are  best  treated  in  this  way, 
and  when  care  is  taken  to  thin  them  well,  they  produce  by 
far  the  finest  f^uit  when  grown  as  dwarf  standards  of  about 
a  fbot  high.  It  is  in  this  way  that  the  fhiit  of  the  goose 
berry  has  been  brought  to  so  great  perfbdion  in  the  county 
of  Lancashire.  Many  shrubs  may  be  trained  as  dwarf 
standards,  although  in  most  instances  they  are  more  orna- 
mental when  allowed  to  grow  as  bushes  with  several  stems 
direct  from  the  ground. 

STANHOPE.  GBORGfi.  D.p.,  bom  1880.  died  1^48, 
a  dignitary  of  the  English  church,'  who  in  his  lifetime  was 
regarded  as  an  honour  and  ornament  to  the  church  by  his 
rational  piety  and  eminent  charity,  united  with  the  man- 
ners of  an  accomplished  gentleman ;  and  whose  writings, 
partly  original  and  partly  translated,  continue  to  be  nrized 
as  amongst  the  most  valuable  nractical  works  whicn  the 
divines  of  the  church  have  proviued  fbr  the  edification  of  its 
members.  He  belonged  to  a  fbmily  several  branches  of 
which  have  been  enobled,  and  was  the  son  and  grandson  Of 
clergymen  who  had  been  hai-shly  treated  when  Puritanism 
was  m  the  ascendant.  His  father  had  the  living  of  Harts- 
home,  in  Derbyshire,  where  he  was  bom.  He  had  his 
earlior  education  in  schools  in  the  country,  but  was  after- 
wards at  Eton,  fVom  whence  he  passed  to  King's  College, 
Cambridge.  He  had  the  living  of  Tewing,  but  resided  for 
the  greater  part  of  his  life  on  his  vicarage  of  Lewisham,  to 
which  he  was  presented  in  1689,  by  Lord  Dartmouth,  to 
whose  son  he  had  been  tutor.  He  gave  up  Tewing  in  l^OS, 
on  being  presented  to  the  vicarage  of  Deptford  St.  Nicholas. 
He  commenced  D.D.  in  1697.  In  1701  he  was  appointed 
dean  of  Canterbury.  This  was  the  highest  prefbrment  he 
enjoyed,  but  it  was  understood  that  ho  would  have  been 
made  bishop  of  Ely  by  the  Tory  Ministry  of  the  latter  years 
of  Queen  Anne,  had  the  see  fallen  vacant  only  a  fbw  weeks 
sooner  than  happened  to  be  the  case.  He  was  chaplain  to 
King  William  and  Queen  Anne,  and  had  a  share  in  the 
education  of  the  duke  of  Gloucester,  the  heir  presumptive  to 
the  crown.  He  was  a  celebrated  preacher,  and  a  very  in- 
fluential person  in  all  affkirs  relating  to  the  Church. 

Hi's  princi)ial  work  is  his  'Paraphrase  and  Comment  on 
(he  Epistles  and  Gospels  as  they  are  read  in  the  Book  of 
Common  Prayer.*  This  was  written  originally  for  the 
special  use  of  the  duke  of  Gloucester.  It  is  a  large  work, 
forming  four  ocuvo  volumes,  and  has  gone  through  at  least 
nine  editions.  Of  his  other  practical  Writings  the  ctilef 
characteristic  is  this,  that  they  are,  if  not  direct  translations 
of  ant  lent  authors  chiefly  Christian,  adaptations  of  their 
sentiments  to  the  use  of  members  of  the  English  reformed 
church.  Thus  we  have  his  'Morals  of  Kpictetus;'  the 
•  Christian  Pattern,  by  Thomas  Sl  Kempis,  with  Prayers  and 
Meditations  for  the  Sick  annexed;*  the  'Meditations  of 
Marcus  Aurelius  Antoninus;'  the  'Christian  Directory,* 
written  originally  by  the  Jesuit  Parsons;  'Pious  Breath- 
ings,* ft-om  the  works  of  Saint  Auguslin,  with  select  Oftn- 
templations  fVom  Baint  Anselm  arid  Saint  Bernard.  To 
these  are  to  be  added  a  translation  of  Charron's  'Three 
Books  of  Wisdom'  and  of  the  Maxims  of  Rochefbucaulr. 
He  printed  also  various  Sermons,  including  a  set  of  Dis- 
oottiaee  at  Boyle*s  Lectures.  His  translatton  of  the  '  Devo- 
twos*  of  Bishop  Andrews,  written  originally  in  Greek,  was 
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not  published  till  after  his  death.    He  was  buried  in  the 
church  at  Lewisiiam. 

STANHOPE.  JAMES  STANHOPE.  EARL,  was 
the  eldest  or  only  son  of  the  Hon.  Alexander  Slanhope, 
Siicond  son  of  Philip  Stanhope,  first  earl  of  Chesterfield. 
His  mother  was  Katherine,  dauehter  of  Arnold  BurghiU, 
Esq.,  of  Thingehill,  in  Herefordshire ;  and  he  was  born  in 
1673.  His  father,  who  lived  till  1707,  was  employed  as 
envoy  by  King  William  to  Spain  in  1699.  and  to  the  Hague 
in  1700  (durinff  the  negotiation  of  the  Partition  Treaties), 
and  again  by  Queen  Aune  to  the  Hague  in  1 702.  Young 
Stanhope  accompanied  his  father  to  Spain;  and,  after 
spending  a  year  or  two  in  that  country,  made  the  tour  of 
France  and  Italy. 

He  first  carried  arms  under  the  duke  of  Savoy  (Victor 
Aroadeus  11^,  and  then  under  King  William,  in  Flanders, 
in  the  war  carried  on  against  France  by  the  Grand  Alliance, 
which  was  terminated  by  the  peace  of  Ryswick,  in  1697. 
Young  as  he  was,  Willuim  was  so  much  struck  with  his 
spirit  and  talent,  that  in  1694  he  eave  him  a  captain's  com- 
mission in  the  foot-guards,  with  the  rank  of  lieutenant- 
colonel.    He  was  wounded  at  the  siege  of  Namur  in  1695. 

He  appears  to  have  been  first  returned  to  parliament  for 
the  borough  of  Cockermouth,  at  the  general  election  after 
the  accession  of  Anne,  in  September,  1 702 ;  and  he  con- 
tinued to  be  a  member  of  the  House  of  Commons  from  this 
time  till  his  elevation  to  the  peerage;  having  been  returned 
again  for  Cockermouth  in  1705,  1707.  1708.  and  1710,  for 
Wendover  in  1714,  for  Cockermouth  in  1715.  and  lastly  for 
Newport  in  the  Isle  of  Wiglit.  in  April,  1717,  after  having 
vacated  his  seat  by  taking  office.* 

For  some  years  however  he  appears  to  have  taken  little 
or  no  part  in  the  proceedings  of  tne House;  it  is  not  till  the 
year  1713  that  his  name  occurs  in  the  reports  of  the  de- 
bates ;  and  indeed  be  was  all  this  time  chiefly  employed  in 
quite  another  field.  In  1702  he  went  as  a  volunteer  on  the 
expedition  to  Cadiz,  so  disgracefully  misconducted  under 
the  command  of  Admiral  Sir  George  Rooke;  and  in  1703 
he  proceeded  to  Portugal,  and,  having  been  made  a  brigadier- 
general  in  1 704,  served  under  the  duke  of  Schomberg  in 
the  still  more  unsuccessful  operations  carried  on  in  that 
country,  till  he  was  forced  to  surrender  with  his  regiment 
at  discretion.  But  soon  after,  having  probably  been  ex- 
changed, we  find  him  serving  again  under  the  earl  of  Peter- 
borough, in  whose  brilliant  Spanish  campaign  of  the  year 
1 705  he  greatly  distinguished  himself.  AAer  the  capture 
of  Barcelona  (at  which  he  was  present),  in  September  of 
that  year,  he  was  sent  home  with  despatches  from  Charles 
HI.;  and  early  in  1706  he  was  sent  back  by  Queen  Anne 
as  envoy  extraordinary  to  his  Spanish  majesty.  In  1707  he 
was  made  major-general ;  and  in  1 70S  he  was  appointed 
commander-in-chief  of  the  British  forces  in  Snain.t  That 
same  year  he  projected  and  accomplished  the  capture  of 
Port  Mahon  and  the  reduction  of  the  island  of  Minorca. 
In  1710  he  gained  the  battles  of  Almonara  (17th  July)  and 
Saragossa  (9lh  August);  but  on  the  27th  of  November  fol- 
lowing, he  and  the  forces  under  his  command,  amounting 
to  2000  men,  being  surprised  and  attacked  by  the  duke  of 
Veodome  at  Brihuega,  were,  after  a  gallant  defence,  forced 
to  surrender  themselves  prisoners  of  war. 

This  terminated  his  military  career.  Tindal  (iv.  213) 
says  that  he  was  detained  in  confinement  throughout  the 
winter  of  1710-11,  and  *  till  all  the  prisoners  on  both  sides 
were  released,'  that  is,  till  the  end  of  the  war;  but  it  ap- 
pears that  he  was  one  of  the  managers  for  the  Commons  on 
the  trial  of  Sacheverell,  in  the  beginning  of  the  year  1710 ; 
and  he  is  expressly  stated  to  have  distinguished  himself  in 
a  very  particular  manner  on  that  ocr^igion  before  the  lords 
in  Westminster  Hall.  (See  kis  speech  in  State  Trials,  xv. 
126-134.)  As  soon  as  he  got  home,  he  had  begun  to  take 
an  active  part  in  politics  on  the  side  of  the  Whig  partv,  to 
which  he  had  always  adhered.  One  of  the  first  objects 
against  which  his  friends  and  he  directed  their  attacks  was 
the  commercial  treaty  with  France.  Besides  his  exertions 
in  the  House, Tindal  says  that  Stanhope  was  one  of  a  num- 
ber of  gentlemen  (Walpole  among  them)  who  attacked  the 

*  W«  coltMi  tlM  Utter  ivtoras  from  Bmtton**  *  ChrooolQgicAl  R«g!iler.* 
The  li>t  uf  tlie  Himm  of  ("ommona  ta  George  !.*•  lirtt  pailiatnent.  gireo  in  Uie 
'  Piirll.imentAry  flictory,*  does  not  contain  Stan1top<>*s  nenv. 
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Hill  to  dl«cliar«a  the  CUilt  of  ScotUud  from  their  VaMiOoce  to  their  Heads 
ultu  tliouM  takr  up  nrraa  0(fatnst  theQiiPeo:*  and  he  addi, '  Thli  biU  was 
cMrfly  <iwlnf  (o  Major  GeDi*ral  Staalioite  and  SHr  Darid  Dalrymple :  but,  the 
eneiay  aot  UmiliiK  in  ScoUaDd.  the  bill  had  no  effect.'     ~~ 


Aay  Ml  U»  iLU  effect  amoof  Um  prlotad  tUUtet. 
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propond  treaty  through  the  vnn  in  Mfsnl  «xeiilcnt 
pieces;  and  the  editor  of  the  oollection  of  papers  oalleil  the 
*  British  Merchant,*  the  publication  of  which  is  beliered  to 
have  chietiy  prevented  the  ratification  of  the  treaty,  declarer 
that  the  great  patrons  of  that  work  were  Stanhope  and 
Charles  Montagu  (afterwards  earl  of  Halifax).  *  W*ben 
our  trade  was  jnst  expiring  in  the  late  reigo/  taya  this 
writer,  in  his  preface  to  the  republication  of  the  papers, 
'  General  Stanhope  came  into  the  House  of  Coouaon*,  aa 
a  Tote  was  ready  to  pass  for  taking  off  the  daties  on  French 
wines  for  two  months,  by  which  our .  treaty  with  Portugal 
would  have  been  instantly  broken,  by  which  we  should  ha«e 
lost  above  a  million  sterling  per  annum*  and  have  reduced 
several  hundred  thousand  famiUes  to  the  parish  for  sub* 
sistence.  But  he  opposed  the  vote,  b^gan  Qm  debatcw  and 
brought  them  to  consent  that  ou/  merchants  should  fint 
be  heard  before  it  passed.'  This  appears  to  have  been  on 
the  1 4th  of  May,  1713,  when,  aocoroing  to  the  *  Parlianient- 
ary  History,*  the  general  made  a  long  speech,  the  first  madr 
by  him  of  which  anv  note  has  been  preserved*  We  ^ad 
him  afterwards,  in  the  same  session,  moving  an  address  to 
the  queen  (which  was  carried),  to  beseech  ner  to  ose  her 
influence  with  the  duke  of  Lorraine  and  all  other  phnres 
in  amity  with  her,  to  prevent  them  from  giving  abetter  to 
the  Pretender. 

On  the  accession  of  George  I.,  Stanhope  received  the  re- 
ward of  his  abilities  and  his  party  seal,  by  being  immediatA:iy 
taken  into  favour  and  office.  On  the  24th  of  September, 
1714,  he  was  appointed  one  of  the  principal  secretanes  u( 
state,  Visoount  Townshend  being  the  other.  Stanhope  and 
Walpole  now  became  the  ministerial  leaders  in  the  Uoote 
of  Commons ;  and  in  that  capacity  the  former,  in  the  neit 
session,  impeached  two  of  the  late  Tory  ministers,  the  duLe 
of  Ormond  and  the  carl  of  Strafford  (who  had  been  pleni- 
potentiary  to  the  United  Provinces  at  the  negotiation  of 
the  treaty  of  Utrecht). 

But  it  was  not  long  before  intrigue  and  disunion  crept 
in  among  the  knot  of  attached  friends  who  had  thus  ob* 
tained  possession  of  the  government.    Stanhope  is  said  to 
have  been  indebted  for  his  appointment  as  secretary  of  state 
mainly  to  Horace  Walpole  (Sir  Robertas  younger  brother). 
who  was  brother-in-law  and  confidential  secretary  toTovot* 
bend,  and  who  recommended  him  to  that  lord,  to  whom  the 
king  had  left  the  selection  of  his  colleague:    '  Staohop« 
himself,'  Coxe  tells  us,  on  the  information  of  Lord  Orford, 
'  had  made  no  application  for  the  oflSce  of  secretary.     II « 
-frequent  residence  in  camps,  and  skill  in  the  profession  <.r 
arms,  rendered  him,  in  his  own  opinion,  more  fit  for  a  mili- 
tary than  a  civil  station ;  and  when  Walpole  propoecd  it, 
he  considered  the  offer  as  a  matter  of  raillery,  and  appl«ci 
his  hand  to  his  sword.    It  was  not  till  after  much  persua^KP. 
and  the  most  solemn  assurances  that  his  compliance  would 
materially  contribute  to  the  security  of  the  new  admini«tra* 
tion,  that  he  was  induced  to  accept  the  post,*    {M^wiotrt  / 
JValjyole,  i.  96.)    Walpole,  who  had  been  long  on  term'*  Jf 
the  most  intimate  friendship  with  Stanhope,  in  aecondn  z 
his  brother's  recommendation  of  the  latter  to  Townshcri 
had,  to  use  Coxe's  expression, '  answered  for  his  integrity 
as  for  his  own.'    But  from  the  first  there  had  been  a  latent 
rivah-y  between  Townshend  and  the  ambitions  earl  of  Sun- 
derland, who  had  been  very  ill-pleased  with  the  ofllrcuf 
lord-lieutenant  of  Ireland,  a  sort  of  banishment,  aa  be  con- 
sidered it,  to  which  he  had  been  appointed  on  tlie  formati  n 
of  the  new  government,  and  was  not  much  better  satisf  ti 
with  that  of  lord  privy  seal,  to  which  he  had  been  %\ur^ 
transferred— holding,  in  fact,  as  he  did,  that  be  ought  to 
have  been  at  the  head  of  the  administration.    When  xUc 
king  went  over  to  Hanover,  in  the  summer  of  1716,  Sun- 
hope  was  sent  with  him,  specially  charged  by  his  colleagues 
to  protect  their  royal  master  (and  themseh-es)  against  the 
intrigues  of  Sunderland,  who,  under  the  pretext  oriH  hcalih, 
had  also  sought  the  Continent.    But  the  end  was  that  Su:>- 
derland  managed  to  gain  over  both  his  Migesty  and  Sta;.- 
hope ;  and  that,  after  much  correspondence  and  negotiation, 
the  details  of  which  may  be  read  in  Coxe,  TownKhcnd  w  a« 
dismissed  from  his  secretaryship,  with  an  offer  of  the  Irt-h 
lieutenancy,  which  he  at  first  refused,  and  then  acccptr !. 
to  be  turned  out  of  it  after  only  a  few  weeks*  p»v. .! 
sion.    Even  Coxe  however,  who  'takes   an  unfavoiir.iL..v 
view  of  Stanhope's  conduct    in   this   affair,  admits   il..i 
•  he  did  not  yield  to  the  suggestions  of  Sunderland  fnni 
renal  or  ambitious  motives,'  but  rather  from  a  convict  t<>ti 
that  Townshend  and  Walpole  were  really  pursuing  an  oh- 
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and  GoDsUmtinOi  were  teised  at  a  htinttng^party,  and 
confined  in  a  Saxon  fbrtrasa  by  the  order  of  Augualua, 
and  the  younger  of  tbem.  Alexander,  refuted  the  crown. 
li0sscsynski  was  sent  as  a  deputy  from  the  diet  to 
Oharlea.  in  order  to  consult  about  tbe  election  of  a  new 
king.  A  oonversation  wbicb  ha  bad  on  that  occasion 
with  the  Swedisb  king  preposaeased  tbe  latter  so  mueb 
in  favour  of  Lesscsynski,  tnat  he  recommended  bin  to 
tbe  assembled  diet  as  a  candidate  for  the  throDe»  a  re* 
commendation  wbicb,  under  tbe  existing  eiieumataoces» 
was  equal  to  an  order,  and  could  not  be  disregarded.  Lesi- 
exynski  was  therefore  elected  kin^  and  crowned  with  his 
wife,  born  in  Opalinnki,  in  1 705.  Between  bis  election  and 
coronation  he  had  experienced  a  temporary  reverse,  and  was 
nearly  taken  by  the  troops  of  Augustus,  who  surprised 
Warsaw  at  tbe  time  when  Charles  XII.  was  in  the  south  of 
Poland.  Stanislaus  was  obliged  to  fly  with  bis  &mily  in 
great  baste  from  tbe  capital,  and  bia  daughter  Maria,  who 
became  afterwards  queen  to  Louis  XV.  of  France,  was 
nearly  lost  in  tbe  confusion  of  the  Qigbl,  and  was  i>ttnd 
in  the  stable  of  a  village  inn. 

Tbe  arms  of  Charles  XII.  soon  oompelled  Augustus  to 
abandon  bis  temporary  advantagea,  and  to  sign  an  abdiea* 
tion  of  ttie  crown,  and  Stanialaus  appeared  to  be  firmly 
seated  on  the  throne  of  bis  oountry.  But  tbe  reverse  of 
Pttltawa  flbanged  the  state  of  aflSatrs,  and  Auguatua,  having 
entered  Poland  with  a  Saxon  army,  resumed  tbe  throne  with* 
out  opposition*  Stanislaus  Miired  to  the  Swedish  dominions^ 
and  afterwards  went  to  Turkey,  in  order  to  induce  Charles 
XIL  to  accede  to  a  peace  «r  which  his  own  abdication  was 
one  of  the  prinoipal  eonditions.  He  was  arrested  by  the 
Turkish  authorities,  but  treated  with  tbe  honours  due  to 
bis  statto«u  After  some  time  he  was  permitted  to  depart, 
and  he  retired  to  the  principality  of  Deuxponta,  which  was 
the  family  estate  of  Charles  XlC  and  the  revenueaof  which 
were  assigned  by  him  to  Stanislaus.  He  remained  there 
with  his  family  for  many  years,  and  fixed  his  residence 
after  the  death  of  Charles  XII.  in  Alsatia.  His  daughter 
Maria  became  queen  of  France  in  1723,  a  cireurostanee 
which  improved  his  position.  In  1 783,  after  the  death  of 
Augustus  II.,  he  was  elected  for  tbe  second  time  king  of 
Poland ;  but  the  influence  of  Russia  and  Austria  onpoaed 
to  him  Augustus  III.  of  Saxony,  who  was  elected  by  a 
small  minority,  but  supported  by  a  Saxon  and  Russian 
army,  Stanislaus  was  obliged  to  leave  Warsaw,  and  to  re- 
tire to  Danzig,  whero  he  was  besieged  by  Russian  and 
Saxon  troops.  A  small  French  force,  which  came  by  a«i 
to  his  assistanoe,  was  obliged  to  surrender  to  the  besiegers, 
after  having  landed  and  made  an  unsurceasful  attaek  on 
tbe  Russian  lines.  Stanislaus  left  Danxig  in  disguise,  and 
escaped  from  bis  enemies.  An  account  of  hu  escape, 
written  by  himael^  is  one  of  the  most  romanUo  incidents 
either  in  history  or  biography,  and  equals,  if  not  surpasses, 
the  interest  of  the  adventures  of  prince  Charles  Edward 
Stuart  after  tbe  battle  of  CuUoden.  By  the  treaty  of 
Vienna  (1736)  between  Austria  and  Franee,  Stanislaus 
was  invested  for  his  lilb  with  the  possessions  of  the  duchies 
of  Lorraine  and  Bar,  retaining  the  title  of  king  of  Po- 
land. He  d/»voied  himself  entirely  to  tbe  welfare  of  hia  new 
subjects  and  to  literary  pursuits.  He  patronised  literature 
with  great  xeal,  nor  did  he  fiirget  his  native  land,  which 
be  aerved  most  effectually  by  educating  a  great  number  of 
bis  eounirymen  at  Luneville.  He  died  in  1766,  at  tbe  age 
of  89,  in  consequence  of  an  accident,  bis  clothes  having 
taken  fire,  when  he  was  atanding  near  a  chimney.  He  was 
so  much  hurat  that  he  died  in  a  short  time.  He  left  some 
productiona  in  Polish  and  French.  Those  in  French  ap- 
peared.in  4  vols,  at  Psris,  in  1 765,  under  the  title  of « CKuvres 
du  Philosopbe  Bienfaisant' 

STANISLAUS  PONIATOWSKI,  the  last  king  of 
Poland.  The  family  of  Pbniatowski  does  not  belong  to  the 
number  of  those  houses  which,  having  acquired  by  favour* 
able  circumstances  great  influence  in  that  oountry,  directed 
the  affairs  of  Poland,  and  formed  a  powerful  aristocracy. 
When  Stanislaus  was  elevated  to  the  throne,  some  of 
bis  flatterers  endeavoured  to  deduoe  his  pedigree  from 
the  Torellis  of  Italy,  on  account  of  the  similarity  ef  th^ 
escutcheons  of  the  last-named  family  with  that  of  the 
Poniatowskis,  which  represents  a  young  bull.  These  ge- 
nealogical pretensions  nave  not  lound  much  credit,  nor 
do  they  seem  to  have  been  countenanced  by  the  kin^ 
whose  family  they  were  intended  to  elevate,  AH  that  we 
know  about  the  ancestors  of  the  last  kin^  ef  Poland  is,  that 


lits  grandlhther  Frands  P<fniatowftki  waa  •  genltwuao  of 
amall  fortune,  who  had  served  for  aone  time  in  the  amy, 
and  it  ia  supposed  that  he  died  as  the  steward  of  an  estate 
belonging  to  Prince  Lubomirski.  It  wta  a  oommon  oeeor* 
renee  in  Poland  for  the  poorer  aoUei  to  aerve  the  rirher, 
and  this  was  not  conaidefed  dereealory  to  their  rank.  Tbe 
rich  nobles  maintained  their  infloenet  by  neona  ef  their 
numerous  noble  denendentai  who  had  eqnal  righta  with 
themselvea»  aod  whose  votes  at  the  eleetlone  enpoorted 
their  interests.  The  patrons  rewaided  the  doTatieo  of  tbe<r 
clients  by  piooioting  their  welfare  in  every  way^  and  parti* 
cularly  by  edueating  the  ebildree  of  the  moal  iiveured 
dienta  with  their  ewn.  This  onstem  wae  prodnetive  of  ex- 
cellent results,  and  by  aAiding  lo  naay  poor  nehlea  the  ad* 
vantages  of  a  good  edueatton,  mndeiwd  them  fit  for  tbe 
service  of  their  country.  It  was  ia  that  manner  that  Sto- 
ni^us,  son  of  the  aboveHnentioned  Franeia  Peoialowski, 
born  in  1675,  reoeived  an  exeallent  edueation*  which  be 
eomvleted  at  the  university  of  Paris.    [PowiATOweKt.] 

STANISLAUS  AUGUSTUS,  the  last  Pbliah  king, 
waa  the  third  son  of  Count  Btanialatta  Pontatowmki.  He 
was  born  in  1732,  at  Woloayn,  an  estate  in  lithuenia,  and 
received  a  meat  eareful  eduBation.  He  wee  ef  an  exeeedi  ni»ly 
prepoaaesaing  exterior ;  and  he  was  well  infoimed  and  highly 
aeoompllsbad,  having  improved  the  advantages  received  from 
his  educatien  by  his  anbaequent  travela  In  the  prineipal  parts 
of  Europe.  Sir  Haabnry  W  illiama,  who  waa  Engliah  envoy 
in  Poland,  heeame  vary  intimate  with  the  prinoea  Ctarto- 
rvski,  uncles  of  Poniatowski,  and  took  a  partieuiar  likmg  to 
this  yonng  nobleman.  He  perauaded  Poniatewaki  to  ac- 
company him  to  St.  Patersbuiig,  when  he  waa  appointed 
British  minister,  and  fooiliCated  hia  liessoii  with  the  grand- 
dnchesa  of  Russia,  afterwards  Gatheriae  U.  Thia  eireum* 
stance,  and  tbe  influence  of  the  Oiartoryskia,  prevented  the 
appointment  of  Poniatowski  as  Polish  ambaisador  at  St. 
Petersburg,  where  he  continued  hia  intrigue  with  tbe 
grand-dnehess. 

The  election  of  Poniatowski  to  tbe  tbiene  ef  Peland,  the 
salutary  reforms  introduoed  at  the  same  tinse  inte  tbe  con* 
stilution  of  the  oountrv  by  the  Csartoryskia,  and  the  abehtion 
of  (hose  reforma  by  the  influence  of  Rnuia,  are  d««ribeii 
in  tbe  aitiole  on  the  history  of  Poland,  as  well  aa  tbe  tuh- 
seauent  events  ef  this  reign.  Tbe  great  pi-egrees  whirh 
public  education,  learning,  and  literature  made  ia  Fo- 
land  during  the  aame  reign,  and  owing  to  the  petmnsge 
of  Stanislaus,  are  likewise  delineated  in  the  article  <m 
the  Polish  literature  [Siavoin an  LivxRATimsl;  we  have 
therefore  only  to  mention  some  partieulars  of  hia  Itfo  and 
family. 

When  the  final  dismemberment  of  Poland  wae  effeetcHL 
Stanislaus  retired  for  aome  time  to  the  town  ef  Grodno  in  Li- 
tbnania,  where  he  signed  the  abdication  ef  hia  throne ;  a  »t^ 
which  he  is  said  to  have  been  induced  to  adopt  by  the  pro- 
mise of  the  payment  of  his  private  d^ts.  He  waa  then 
transferred  to  St.  Petersbui^,  and  a  large  pension  wa« 
assigned  him  by  tbe  emperor  Paul,  who  treated  him  with 
great  kindness  in  many  resneots,  but  subjected  him  to  thi* 
humiliation  of  assisting  at  his  coronation  at  Moscow.  H<^ 
died  at  St.  Petersburg  In  1798,  and  was  buried  in  tbe  Riv. 
manCatholio  church  of  that  capital. 

Stanislaus  Poniatowski  had  four  brothers:  I,  Gasimir, 
born  1721,  who  waa  grand-ehamberlain  of  Poland.  9,  Frvn- 
cia,  bora  1723,  who  had  entered  the  churoh,  but  died  youni; 
3,  Andrew,  bom  17S4,  died  1773,  a  lieutenant-general  in 
tbe  Austrian  aerviee.  Michael  George,  born  1738.  died 
1794,  archbishop  of  Gnieene  and  primate  of  Poland.  There 
were  also  too  Asters,  Lonisa,  bom  1728,  married  to  Zs- 
raoyski,  palatine  of  Podolia;  and  Isabella,  born  1730.  mer> 
ried  to  Branieki,  castellan  of  Cracow,  and  tbe  last  scion  of 
an  illustrious  house.  This  family  was  inveatad  with  tb« 
princely  title  at  the  coronation  of  Stanislaus. 

The  family  Pbniatowski  rose  to  great  distinction  in  a 
short  time,  but  it  soon  passed  away,  and  became  extinct.  The 
last  of  that  family  was  Prince  Stanislaus  Poniatowski.  son 
of  Prince  Gasimir,  tbe  grand-chamberlain,  and  who  died  in 
1833  at  Florence,  after  having  lived  for  manv  ycara  in  Italr. 
The  last  of  the  Poniatowskis  who  supported  the  honour  cf 
that  name,  and  whose  chivalrous  death  at  the  ^ttle  of  Lf»r* 
zig,  1613,  gave  a  new  eclat  to  Ihts  fomily,was  Pi4nf«  J  of^pn. 
son  of  Andrew  and  Countess  Kinsky.  born  1763.  [i^ 
Nf  ATOwsRt.  Prince  Josbfh.] 

STANLEY,  THOMAS,  was  bom  in  1625,  at  Cnrabrr 
low  in  Hertfordshire.     His  fother.  Sir  Thomas  Stani^r. 
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tccustomed.     (Madox,  Exch,,  279  t,  283  1.)      This  charter 
was  confirmed  by  Edward  I.,  Richard  II.,  and  Henry  IV. 

The  privilege  of  entering  the  lands  of  strangers  for  the 
purpose  of  mining,  conferred,  or  rather  recognized,  by  the 
charter  of  John,  is  not  peculiar  to  this  country.  Thus, 
by  an  edict  of  Charles  VI.  of  France,  of  30th  May, 
1413,  power  is  given  to  all  miners  and  others  to  search  for 
And  open  mines  wherever  they  may  expect  to  find  them, 
giving  security  to  the  owner  to  make  him  satisfaction,  ac- 
cording to  a  valuation  to  be  made  au  dit  de  deux  frrud^- 
hommes.  This  satisfaction  was  afterwards  declared  to  be 
merely  the  value  of  the  land,  &c.  taken,  without  reference 
to  the  mines.    (Mathieu,  Code  des  Mines,  &c.,  1 1,  45,  107.) 

In  Cornwall  the  right  of  digging  in  other  men's  land  is 
now  regulated  by  a  peculiar  usage,  called  the  custom  of 
bounding.  This  custom  attaches  only  to  such  land  as  now 
IS  or  antiently  yf^uxistrel,  that  is,  land  open  or  uninclosed. 
Tlie  mode  of  acquiring  a  right  to  tin-bounds  is  this :  an 
agent  goes  on  the  spot  to  be  bounded,  and  digs  up  the  turf 
or  surface,  making  little  pits  at  the  four  corners  towards  the 
east,  west,  north,  and  south,  of  a  reasonable  extent;  and  the 
area  or  space  within  the  four  corners  will  be  the  contents  of 
the  bounds.  Having  made  these  corners,  the  agent  describes 
on  paper  the  situation  of  the  bounds,  states  the  day  when, 
and  the  person  by  whom,  they  were  marked  out  or  cut,  and 
makes  a  declaration  for  whose  use  this  was  done,  expressing 
therein  that  the  spot  was  tree  of  all  lawful  bounds.  At  the 
next  stannary  court  he  procures  this  description  to  be  put 
on  parchment,  when  a  first  proclamation  is  made  of  it  in  open 
court,  the  parchment  or  paper  being  stuck  up  in  a  con- 
spicuous place  in  the  court,  and  a  minute  of  the  transaction 
is  made  by  the  steward  in  the  regular  court  paper.  On  the 
next  court  day,  three  weeks  afterwards,  a  second  proclama- 
tion is  iu  like  manner  made,  and  so  also  at  the  third  court ; 
when,  if  there  be  no  successful  opposition,  judgment  is 
given,  and  a  writ  of  possession  issues  to  the  bailiff  of  the 
stannary,  who  delivers  possession  accordingly.  In  this  mode 
the  bound- owner  acquires  a  right  to  search  for  and  take  all 
the  tin  he  can  find,  paying  the  lord  of  the  soil  one-fifteenth, 
or  to  permit  others  to  do  so ;  and  to  resist  all  who  attempt 
to  interrupt  him.  The  bounds  must  be  renewed  annually^ 
by  a  bounder  employed  on  behalf  of  the  bound-owner,  or 
the  lord  may  re-enter. 

As  part  of  the  stannary  rights,  the  duke  of  Cornwall,  as 
grantee  of  the  crown,  has  or  had  the  pre-emption  of  tin 
throughout  the  county,  a  privilege  aupposied  to  have  been 
reserved  to  the  crown  out  of  an  original  right  of  property  in 
tin-mines,  but  which  in  modern  times  is  never  exercised. 

Formerly  for  the  redressing  of  grievances  and  the  general 
regulation  of  the  stannaries,  representative  assemblies  of  the 
tinners  were  summoned  both  iu  Devonshire  [Lyoford]  and 
in  Cornwall.  These  assemblies  were  called  parliaments,  or 
convocations,  of  tinners,  and  were  summoned  by  the  lord 
warden  of  the  stannaries,  under  a  writ,  issued  by  the  duke  of 
Cornwall,  or  by  the  king,  when  there  was  no  duke,  autho- 
rizing and  requiring  him  so  to  do.  The  last  convocation 
was  held  in  1 752.  {Atpendix  to  the  case  of  Rowe  v.  Bren- 
ton  ;  3  Manning  and  Ryland's  Reports.) 

The  duties  payable  to  the  duke  of  Cornwall  on  the  stamp- 
ing or  coinage  of  tin  were  abolished  by  1  &  2  Vict.,  c.  120. 

The  new  modelling  of  the  stannary  courts  under  6  &  7 
Wm.  IV.,  e.  106,  has  been  already  noticed  under  Corn- 
wall.  Since  that  article  was  printed  further  regulations 
for  these  courts  have  been  introauced  by  2  &  3  Vict.,  c.  58. 

8TANSTEAD.    [Esssx.] 

STANZA  (Stance,  in  French)  an  Italian  word  which 
means  room  or  dwelling-place,  is  used  in  poetry  to  desig- 
nate certain  parts  or  divisions  of  a  poem,  each  forming  a 
complete  period  within  itself,  and  consisting  of  a  number 
of  lines  regularly  adjusted  to  each  other,  and  containing 
every  variation  of  measure  or  rhyme  which  is  to  be  found  iu 
the  whole  poem.  There  is  a  great  variety  of  stanzas  in  the 
poetry  of  moderh  languages,  according  to  the  rhythm  and 
structure  of  the  poem.  There  is  the  lerzina  of  three  lines, 
used  chiefly  by  the  Italians  and  Spaniards  for  satires,  ele- 

f\e%,  aqd  descriptive  poetry;  the  quartetto  (quatrain,  in 
'rench)  of  four  lines,  used  in  didactic  poems ;  the  sestina, 
'sixain,'  of  six  lines,  used  in  lyric  poetry ;  the  btlava,  con- 
sisting of  eight  lines,  uses  in  epics,  &c.  Each  of  these  ,is 
susceptible  of  ^various  combinations  of  measure  and  rhyme. 
[Lyrics.] 

STAPEU  JOHN  BODiSUS  A,  a  Dutch  phvslcian, 
and  distinguished  as  a  botanisti    He  wu  born  at  Amster- 


dam in  the  beginning  of  the  seventeenth  century,  where  liu 
father   Engelbert  Stapel  practised  as  a  physician.      H« 
finished  his  education  at  the  university  of  Leyden,  i»1r'i.% 
under  the  tuition  of  Vorstius,  he  acquired  a  taste  for  botany . 
and,  in  conjunction  with  this  science,  he  applied  him»elf  to 
the  study  of  the  Greek  language  for  the  purpose  <^fT>^^' 
lishing  a  complete  edition  of  the  botanical  works  of  Tbeo- 
phrastus.    In  the  midst  however  of  his  studies  and  prepa- 
rations for  his  great  work,  he  die<I  at  an  early  age  ia  lb36. 
He  left  materials  enough  for  his  father  to  publish  an  ediUoa 
of  the  ten  books  of  Theophrastus, '  De  Historia  Plantaruin.* 
This  work  was  published  at  Amsterdam  in  1644,  and  ox- 
hibits  great  industry,  being  perhaps  one  of  the  most  Ubv- 
rious  editions  of  Theophrastus  ever  published.    Under  the 
head  of  each  plant  he  has  given  all  that  has  been  said  upon 
it  by  Diosooriaes,  Pliny,  and  other  writers.    In  addition  to 
plants  known  to  the  anlients,  he  has  given  descriptions  cf 
new  ones  from  America  and  the  Capo  of  Good  Hope. 
Among  the  latter  is  a  species  belonging  to  the  genus  wh  ch 
LinnsBus  has  consecrated  to  his  name  and  called  St4xpfinL 
The  original  plant  was  called  by  Stapel  Fiitillaria  cras^a. 
He  had  made  preparations  for  an  edition  of  Tbeophrastuv 
'  Xlria  ^vrucd,^  or  *De  Causis  Plantarum;*  but  his  papers 
were  not  sufficiently  forward  for  publication.     He  was  a 
botanist  of  great  promise,   and  his  early  death  was  much 
lamented  by  his  contemporaries.     (Biog,  Univ.) 

STAPE'LIA,  the  name  of  an  extensive  and  curious  gen  us 
of  African  plants,  given  to  it  by  Linnosus  in  honour  of  John 
Bodnus  a  Stapel.      This  genus  belongs  to  the   natural 
order  AsclepiadacesD,  and  possesses  the  following  characters: 
corolla  rotate,  5-cleft,  fleshy,  in  the  inside  of  which  is  i 
double  nectar}',  consisting  of  two  rows  of  leaves,  the  inner 
leaves,  of  whicn  there  are  five,  are  subulate ;  the  outer  leives 
are  broader  and  undivided  ;  the  anthers  are  simple  at  lop; 
the  pollen  masses  are  fixed  by  their  base,  having  oneof  Ihcr 
edges  cartilaginous  and  pellucid;    follicles  two,   smootii . 
seeds  numerous,  coroose.      Most  of   the  species  of  thi« 
geuus  are  natives  of  the  Cape  of  Good  Hope.    They  arc 
succulent  plants  without  leaves,  frequently  covered  o\er 
with  dark  tubercles,  giving  them  a  very  grotesque  appesr- 
ance.   From  uncertain  points  of  their  succulent  stems  lac«;o 
flowers  expand  themselves,  exhibiting  a  variety  of  coloc^. 
and  marked  in  the  most  grotesque  manner.     In  most  v> 
stances  the  flowers  give  on  very  unpleasant  odours^  vhrh 
have  been  compared  to  carrion,  rotten  cheese,  putrid  wate\ 
and  other  unpleasant  smelling  sub^itances.    These  od^u>> 
however  have  not  prevented  their  being  very  generally  ci/* 
tivated  on  account  of  their  singular  and  beautiful  tlovm 
The  genus  is  at  present  imperfectly  understood,  and  mar> 
species  that  were  originally  referred  to  Stapelia  are  '^   - 
placed  under  a  variety  of  other  genera,  as  Podanthn,  r-:- 
dentea,  Orbea,  Piaranthus,  Huernia,  &o.    The  great  dl'er 
sity  in  the  form,  colour,  size,  and  structure  of  the  flowi  r»  •  ? 
these  plants,  have  afforded  the  means  of  distinguishii.j  & 
large  number  of  species,  but  the  whole  have  a  family  1  lio- 
ness which  is  possessed  by  few  genera.     We  shall  thervi^r- 
only  give  two  or  three  examples.  . 

S.nirsuta,  hairy  Stapelia,  or  Carrion- flower :  corolla  -m:  '- 
the  segments  villously  ciliated  with  white  hairs,   and  i! 
base  villous  from  red  hairs,  the  segments  ovate,  acute,  ^ 
transversely  corrugated ;  segments  of  outer  whorl  of  nectii; 
acute,  lanceolate,  of  the  inner  spreading,    .The  stem  ;s  '   - 
gular  and  erect,  the  flowers  appearing  at  its  base.    T  • 
corolla  is  very  large,  of  a  dark  chocolate-crimson  cs>l  •  * 
streaked  with  yellow,  the  marginal  fringe  resembles  a  ^t.*  - 
fur;  the  nectaries  are  red. .  The  whole  flower  is  the  >ui  . 
a  French  rose.    The  smell  of  this  plant  is  so  like  th.it    . 
carrion,  that  flesh-flies  deposit  their  ova  in  the  flower,  a:  . 
when  the  maggots  are  produced  they  are  starved  f^^r  t' 
want  of  food.    Sir  John  Hill  wrote  an  essay  to  pirove  :«i ''. 
the  fly  whieh  attacked  these  plants  was  a  peculiar  spec  ->. 
whose  larvs  lived  on  the  flower,  which  seems  to  ha\c  b<v . 
an  error  of  observation,  but  for  which  Fabricius.  the  entom  - 
legist,  spoke  of  him  as  *  damnanda  memorise  Johannes  //• 
This  plant  is  a  native  of  the  Cape,  and  is  one  of  the  earUc-: 
species  brought  to  Europe  by  the  Dutch. 

S.  pulvinata.  Cushion-flowered  Stapelia.  has  a  proccTr- 
bent  stem,  with  quadrangular  erect  branches,  at  the  b  «- 
of  which  the  flowers  appear;  the  segments  of  ihe  cc^ri  i 
are  roundish,  wrinkled  transversely,  ciliated,  bottom  . 
corolla  elevated,  covered  with  hulrs.  This  is  the  mo^t  rl*- 
gant  of  the  species,  and,  notwithstanding  ita  unples^t;: 
odour,  the  Dutch  natives  of  the  Cane  eaJl  U  the  jtrab.aa 
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mftrtor  market*'  It  appaan  to  have  been  uaed  to  indicate 
those  maru  both  in  this  country  and  at  Bruges,  Antwerp, 
Calais,  &c.  on  the  Continent,  where  the  principal  products 
of  a  country  were  sold.  Probably  in  the  first  instance  these 
were  held  at  such  plaoes  as  possessed  some  conveniences  of 
situation  for  the  purpose.  Afterwards  they  appear  to  have 
been  confirmed,  or  others  appointed  for  the  purpose  by  the 
authorities  of  the  country.  In  Bngland  this  was  done  by 
the  king  (2  Bdw.  IIL,  c.  9).  All  merchandise  sold  for  the 
purpose  of  exportation  was  compelled  either  to  be  sold  at 
•the  staple,  or  afterwards  brought  there  before  exportation. 
This  was  done  with  the  double  view  of  accommodating  the 
foreign  merobant8»  and  also  enabling  the  duties  on  exporta- 
tion to  be  more  conveniently  and  certainly  collected.  After- 
wards the  word  staple  was  applied  to  the  merchandize 
itself  which  was  sold  at  the  staple.  The  staple  merchan- 
dize of  England  at  these  early  times,  when  little  manufac- 
ture was  carried  on  bete,  is  said  by  Lord  Coke  to  have  been 
wool,  woolfellsor  sheepskins,  leather,  lead,  and  tin.  Incident 
to  the  staple  was  a  court  called  *  the  court  of  the  mayor 
of  the  staple.*  This  court  was  held  for  the  convenience  of 
the  merchants,  both  native  and  foreign,  attending  the  staple. 
It  was  of  great  antiquity ;  the  date  of  its  commencement 
does  not  appear  to  have  been  certainly  known.  Many  early 
enactments  exist  regulating  the  proceedings  at  the  staple 
and  the  court  held  there.  Most  of  these  were  passed 
during  the  reigns  of  the  two  Edwards,  the  first  and  the 
third  of  that  name.  These  kings  appear  to  have  been  ex* 
tremely  anxious  to  ftioilitate  and  encourage  foreign  com- 
merce in  this  kingdom;  and  by  these  statutes  great  immu** 
nities  and  privileges  are  given,  especially  to  foreign,  but 
also  to  native  merchants  attending  the  staple.  Ilie  first 
enactment  of  importance  is  called  the  statute  of  merchants, 
or  the  statute  of  Acton-Bumel,  and  was  passed  in  the  llth 
year  of  Bdw.  Lt  a.d.  1883.  By  virtue  of  it  a  merchant 
might  cause  his  debtor  to  come  before  the  mayor  of  the 
staple  and  make  a  recognizance  acknowledging  his  debt, 
and  the  day  when  the  payment  of  it  was  due.  This  was 
entered  on  a  roll  with  the  seal  of  the  debtor  and  of  the 
king  attached;  the  roll  was  made  double,  one  part  was 
given  to  the  debtor,  the  other  was  to  be  used  for  the  pur- 
pose of  enfoxcing  payment  to  the  creditor.  If  the  deotor 
did  not  discharge  the  debt  within  a  quarter  of  a  year  alter 
the  dav  mentioned  by  the  sale  of  his  lands  and  goods, 
all  his  lands  and  goods  were  to  be  delivered  to  the  creditor, 
to  be  held  by  him  until  the  debt  was  paid.  By  this  process 
the  creditor  became  possessed  of  an  estate  of  fifeehold  in  the 
lands,  defeasible  by  the  payment  of  the  debt.  And  if  the 
land  was  held  over  that  period  by  the  creditor,  the  debtor 
was  entitled  to  a  scire  facias  [Scire  Facias]  to  recover  his 
land.  But  the  statute  more  expressly  directed  to  this  sub- 
ject was  passed  in  the  fifth  year  of  Edw.  IIL,  cap.  8,  and  is 
entitled  the  statute  of  staple.  One  object  of  it  was  to  re- 
move the  staple,  previously  held  at  Calais,  to  various  towns 
in  England,  Wales,  and  Ireland,  which  are  appointed  by 
the  statute  itself.  It  is  interesting  to  be  able  to  ascertain 
what  towns  at  that  period  were  thought  of  sufficient  com- 
mercial importance  to  have  a  staple  assigned  to  them. 
Those  chosen  in  England  were  Neof-Chastell  sur  Tyne 
(Newoastle-on-Tyne),  Bverwyk.  or  Deverwyk  (Eboracum, 
York);  Nicole,  or  Nichole  (Lincoln);  Norwich,  West- 
minstre,  Canterbiers  (Canterbury) ;  Cicestre  (Chichester) ; 
Winceatre  (Winchester);  Excestre  (Exeter):  and  Bristut 
(Bristol) ;  in  Wales,  Karmardyne  (Carmarthen) ;  in  Ire- 
land, Develin  (Dublin),  Waterford,  Corke,  and  Drouzda 
(Drogheda). 

The  staple  merchandize  named  in  this  statute  consists  of 
those  already  mentioned,  with  the  exception  of  tin.  Wool  and 
lead  were  directed  to  be  weighed  there,  and  the  wool  sealed. 
Bach  staple  town  had  a  port  assigned  to  it,  at  which  the 
staple  goods  brought  to  the  town  were  exported,  and  where 
the  duties  were  paid;  and  it  is  remarkable  that  at  this 
period,  so  far  was  the  policy  of  the  navigation  laws  from 
bein^  acted  on,  that  the  whole  of  the  exportation  was  to  be 
earned  on  by  the  foreign  merchants  only.  Native  mer- 
chants were  prohibited  on  pain  of  felony  from  exporting 
any  of  the  staple  commodities.  The  boundaries  of  the 
staple  were  the  walls  of  the  town  in  which  it  was  held ; 
where  it  was  held  in  an  unwalled  town,  they  were  the  same 
as  those  of  the  town  itself.  The  boundaries  of  the  staple  at 
Westminster  began  at  Temple  Bar  and  extended  to  Tothlll. 
All  pmoos  attending  the  itaple  were  exempt  from  pur- 
^tyiMti   Matteri  ooiiMetad  with  It  ww«  not  tnhjMt  to 


the  oognitanoe  of  the  king's  courts,  and  the  king's  otteara 
were  prohibited  ft'om  interfering  in  places  where  the  staple 
was  held.  The  court  consisted  of  a  mayor,  who  was  to  be 
acquainted  with  the  law  merchant,  and  was  elected  ever^- 
year  by  the  merchants  attending  the  staple,  both  native  ana 
foreign ;  he  was  attended  bv  two  constables,  also  elected  by 
the  merchants,  and  who  held  their  office  for  life.  Two  alien 
merchants,  one,  as  the  statute  says, '  towards  the  north/ 
probably  a  Gterman,  *  the  other  towards  the  south.'  Italian. 
were  to  be  chosen  to  be  associate  in  judgment  with  tlMs 
mayor  and  eonstables,  and  also  six  mediators  of  questional 
between  buyers  and  sellers.  Of  these  six  person^  two  were 
to  be  Germans,  two  Lombards,  and  two  Koglish.  Cor- 
rectors also,  as  well  of  strangers  as  of  natives,  were  to  be 
appointed,  having  knowledge  of  several  trades,  to  record  the 
bargains  which  were  made  bv  such  persons  as  desired  to 
have  their  assistance  for|  that  purpose.  A  variety  of 
other  oAcers,  portersi  packers,  winders,  workers,  and  other 
labourers  of  wool,  were  also  to  be  appointed.  Some  lord,  or 
other  person  of  influence,  was  also  to  be  associated  to  tbe 
mayor  of  the  staple  to  advise  and  also  to  assist  him  with  forc« 
where  necessary.  In  matters  of  doubt  reference  was  to  be 
had  to  the  privv  council.  The  mayors.  sheriiSs,  and  bailiffs 
of  the  towns  where  the  staple  was  held,  or  there  adjoining, 
were  also  to  attend  the  mayor  and  ministers  of  the  stapio  to 
execute  their  commands.  Complaints  against  the  mayors 
were  to  be  redressed  by  the  chancellor  and  others  of  the 
privy  council.  A  prison  also  was  to  be  provided  for  the  use 
of  the  staple,  and  the  mayor  and  constables  bad  povct 
given  them  to  keep  the  peace,  and  to  arrest  and  imprison, 
then*  authoritv  extending  throughout  the  town  in  whtcU  the 
staple  waa  held  and  the  suburbs  of  it 

The  law  administered  in  the  court  of  tbe  staple,  so  far 
as  regarded  all  matters  connected  with  the  staple,  was  tbe 
law  merchant,  and  not  the  common  law  of  the  land,  nur 
the  custom  of  tbe  place.  But  pleas  of  land,  matters  of 
felony,  and  maiming  were  to  be  determiued  by  tbe  common 
law,  and  for  this  purpose  the  mayor  of  the  staple  and  other 
suitable  persons  were  to  be  assigned  as  justices.  An  option 
was  also  given  to  the  plaintifreven  in  matters  regarding 
th^  staple  to  bring  his  suit  in  the  courts  of  common  U«  if 
he  preferred  doine  so.  In  all  citses  jQsttce'was  to  be  done 
without  delay.  If  both  parties  in  a  inii  vrere  Ibreigoera. 
all  the  jury  were  to  be  foreigners.  If  one  party  was  nau%e. 
the  other  foreign,  the  jury  was  to  be  half  native,  half  foreigo. 
Each  staple  was  required  to  provide  a  seal;  and  a  power 
similar  to  that  already  conferred  by  the  statute  of  merchanu 
was  given  to  the  mayor  and  one  of  the  constables,  to  Uk« 
recognisances  of  debte  to  be  sealed  by  the  seal  of  the 
staple.  In  London  this  authority  was  given  to  the  chief 
justices,  or,  out  of  term,  to  the  tnayor  and  the  recorder. 
The  provisions  of  this  statute  were  however  more  exteQst%e 
and  stringent  than  those  of  the  statute  of  merehants.  The 
delay  of  a  quarter  of  a  year  after  the  time^aasigned  for  pay- 
ment was  Uken  away,  and  the  mayor  had  power  to  arrest 
and  imprison  the  debtor  upon  non-payment  at  the  end  of 
the  time  assigned.  The  debtor  was  to  remain  impriaocied 
until  the  debt  was  paid.  It  would  appear  that  the  derg? 
at  this  period  were  not  restricted  from  trading,  for  there  u 
a  prevision  that  if  the  debtor  was  an  ccdasiastic,  his  person 
was  to  be  free  from  arrest.  The  mayor  had  power  imme- 
diately to  seixe  the  goods  of  the  debtor  within  the  auple. 
and  to  sell  them  or  assign  them  to  the  creditor.  If  tU* 
debtor  was  not  to  be  found  within  tbe  staple,  nor  his  good* 
of  sufficient  value,  it  was  the  duty  of  Uie  mayor  to  ocstify 
the  matter  under  the  staple  seal  to  the  ehaDcaUor.  who 
thereupon  waa  to  issue  a  writ  to  arrest  the  debtor  without 
fail  wherever  he  might  be,  and  also  to  seise  all  his  lands* 
tenements,  and  chattels  threughoui  the  kingdom.  Upon 
these  execution  was  to  be  done  in  the  mannor  provided  lor 
by  the  statute  merchant.  The  atatute  conlanu  various 
other  enactments  relating  to  tbe  internal  regulations  of 
the  staple.  It  was  maide  highly  pei^l  to  ereai^  anv 
disturbance  within  it  The  rents  of  houses  were  to  b« 
fixed,  &c. 

A  variety  of  other  statutes  were  passed  in  the  aama  and 
succeeding  reigns,  in  some  respects  confirming,  in  others 
altering  the  provisions  of  the  leading  statute.  As  commerce 
became  more  extended,  the  staples  appear  to  have  falleo 
into  disuse.  Lord  Coke,  a  great  worshipper  of  antiquii v. 
complains  that  in  his  time  the  staple  had  beooma  a  ahadov ; 
wa  have  only  aowi  he  sayi^  atapulani  umhratilamv  whanas 
formerly  it  was  said  that  wealth  foUowad  iha  ac^lt.    Th« 
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^  the  Stan,  p.  86.)  The  iioUtod  plMQomena  oonneeted 
with  stars,  as  to  their  appearance  and  changea  of  appear- 
ance, are  probably  very  numerous,  and  would  require  the 
assiduous  altentton  of  many  observers.  This  is  peculiarly 
the  ground  for  the  private  observer ;  the  public  one  is  fully 
occupied  in  determining  the  places  of  the  stars  and  planets 
for  toe  wants  of  navigation  and  the  advancement  of  our 
isnowledge  of  the  system  of  the  universe.    There  does  not 


Star. 

p    Persei . 

8  Cephei 

P  Lyree    . 

tl  Antinoi 

a  Herculis 

*  Serpen  tis 

R.A.  15h-4ln»- 
P.D.  74"  15' 
o    Ceti 
X    Cygni  . 
367  (Bode)  HydrsD 
34   Cyeni  . 
420  (Mayer)  Leonis 
K    Sagittarii 
yjf    Leonis  . 

Leaving  the  general  appearances  of  the  stars,  and  refer- 
ring to  Milky  Wat  for  the  most  probable  view  of  the  pri- 
mary groups  of  the  universe,  we  come  to  the  consideration 
of  the  circumstances  out  of  which  any  future  knowledge  of 
these  bodies  will  most  probably  be  drawn.  When  observa- 
tions of  a  star,  made  at  two  different  periods,  have  been 
cleared  of  the  effects  of  aberration  and  refraction,  the  only 
difference  between  the  two  places  ought  to  be  that  due  to 
precession  and  nutation,  and  any  change  of  place  which  id 
not  deducible  from  the  latter  is  either  error  of  observation, 
some  unknown  motion  of  the  earth,  or  motion  proper  to  the 
star.  Ifthe  first  be  impossible  or  exceedingly  unlikely,  and  if 
the  same  sort  of  discrepancy  is  found  not  to  affect  other  stars, 
so  that  the  second  is  not  admissible,  there  remains  only  the 
third  supposition.  For  example,  there  is  a  large  number  of 
stars  which  certainly  have  a  slight  apparent  motion  not 
attributable  either  to  precession  or  nutation.  It  might  first 
strike  an  investigator  that  this  change  might  arise  from  a 
motion  of  the  solar  system  in  space,  the  effects  of  which 
might  be  perceptible  on  some  stars  and  not  on  the  rest,  on 
account  of  the  much  greater  nearness  of  the  former  to  our 
system.  If  the  motion  of  the  solar  system  were  the  cause, 
it  is  obvious  that  the  stars  towards  .'which  we  are  moving 
would  appear  to  open  and  recede  from  each  other,  while 
those  which  we  are  leaving  would  appear  to  approach  each 
other.  No  such  things  take  place ;  there  is  no  part  of  the 
heavens  in  which  the  unexplained  motions  cause  uniform 
increases  or  uniform  diminutions  of  distance.  All  other  so- 
lutions of  the  difficulty,  which  depend  on  the  earth  or  solar 
system',  are  found  eaually  inefficient;  and  there  remains 
only  the  supposition  that  a  great  many  stars,  perliaps  all,  are 
actually  in  motion.  It  has  been  reasonably  supposed  that 
those  which  have  most  motion  are  comparatively  near  to 
the  earth,  and  when  it  was  requisite  to  choose  a  double 
star  for  the  determination  of  the  question  of  Parallax,  6 1 
Cygni  was  selected,  as  being  a  star  with  a  large  proper 
motion  ;  in  fact,  its  right  ascension  alters  yearW  5^  *46,  and 
its  declination  3"  M9.  The  experiment  turned  out  favour- 
ably, and  the  parallax  was  discovered,  and  with  it  (roughly) 
the  distance  of  the  star  from  the  solar  system.  And  though 
li^ht  takes  more  than  ten  years  to  travel  from  this  star 
to  the  earth,  at  the  rate  of  two  hundred  thousand  miles  a 
second,  )et  so  far  from  this  being  anything  enormous,  it 
rather  cuts  down  the  idea  which  was  entertained  of  the  dis- 
tance of  these  bodies.  The  absence  of  all  parallax,  in  spite 
of  repeated  efforts  to  obtain  it,  made  many  speculations 
upon  the  possibility  of  the  nearest  starlight  being  hundreds 
of  vears  in  reaching  us.  Among  other  stars  wtiieh  have  a  de- 
ci(ied  proper  motion,  we  may  notice  Sirius,  Procyon,  61 
Virginis,  a  Bootis,  A  Ophiuchi,  p  Ophiuchi,  and  /a  Cassio- 
peiflD. 

The  particular  objects  which  are  seen  in  the  heavens  arc 
slar$t  simple  points  of  light,  and  nebuUt,  patches  of  an  ap- 
pearance of  cloudy  light.  Single  stars,  under  the  telescope, 
very  frequently  become  double,  triple,  quadruple,  or  even  a 

rge  duater ;  nebul»  are  in  some  cases  found  to  consist 
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exist  any  great  work  of  detail  on  the  phenomena  of  tlie  side* 
real  heavens,  but  the  inquirer  must  learn  for  himself  from 
the  original  writings  of  those  who  have  been  most  famtliar 
with  tlie  actual  appearances  of  the  stars.  The  papers  of  W. 
Herschel  [Hbrschel],  in  the  Philosophical  Traosaciions, 
would  be  the  first  preliminary  study  for  any  one  who  is  de- 
sirous of  adding  his  oontrtbution  to  the  knowledge  of  the 
simple  phenomena  of  tlie  heavenly  bodies. 
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entirely  of  stars,  but  many  remain  which  either  are  net 
composed  of  stars, "or  will  not  show  themselves  as  such  to 
the  power  of  our  present  telescopes.  It  is  necessary  to  sav. 
in  speaking  of  double  stars,  that  they  have  been  long  Kno^  n 
to  exist,  and  that  scores  of  observers  have  been  diligentS 
employed  upon  them  during  the  last  century  and  a  quarter. 
So  slowly  however  does  Ihe  knowledge  of  the  hea%ei.&  ex- 
pand itself,  that  in  our  own  day,  and  within  these  T.  i.r 
years,  a  periodical  critic,  in  a  learned  review,  auixzed  t  o 
idea  of  there  being  such  things  as  double  stars,  thinking  l. 
had  eot  hold  of  a  most  amusing  mistake  of  some  writer  -. 
the  Library  of  Useful  Knowledge,  and  little  dreanj.r^ 
that  himself  was  destined  to  be  handed  down  as  a  speci!;i.  \ 
of  the  ignorance  which  was  possible  in  the  middle  of  ^ 
nineteenth  century  upon  a  point  on  which  metrical  l' 
servations  had  been  made  from  the  time  of  Bradley. 

When  two  stars  are  so  close  together  that  the  nakol  i  ^ 
shows  them  only  as  one,  it  is  possible  that  the  coinctdi  :.i 
may  be  merely  optical :  that  is,  that  (he  lines  of  their  lUnrr 
tions  may  be  so  close  as  to  make  an  apparent  coinciilcb^ 
such  as  takes  place  between  the  sun  and  moon  in  an  e<>l.p*  * 
of  the  former,  though  the  real  distances  may  he  very  gn  st. 
Such  optical  coincidence  is  suspected  in  various  double  su  « 
but  only  a  long  course  of  obser\'ation  can  settle  the  su»p..    . 
in  either  way.     But  it  is  now  found  that  many  double  »' .  « 
are  connected  with  each  other  by  the  law  of  gravita;.-  ... 
each  revolving  in  an  ellipse  about  their  common  centre  • . 
gravity,  and  showing  every  evidence  of  each  being  reta::.    ; 
by  the  other,  according  to  the  Newtonian  law  of  grarisat    . . 
The  following  stars,  y  Leonis,  c  Bootis,  t  Herculis,  c*  ^y.  - 
pentis,  and  y  Virginis,   were  made  out  to  be   re\ol\:.  .: 
double  stars,  by  W.  Herschel,  in  1803;  he  had  been  t\.>- 
mining  tliese  pairs  under  the  idea  of  detecting  the  pais    .^ 
from  them,  and  in  so  doing  he  recognised  their  change^     ' 
relative  position.  Since  that  ti^me,  Castor,  I  Ursae.  70  ^^  t   • 
uchi,  <r  CoronsD,  17  Coronse,  i  Bootis,  if  Cassiopeise,  ^  Ct^r.: 
II  Bootis,  t  (A)  and  c  (5)  Lyra,  X  Ophiuchi,  fL  DracJ^i<;-, 
I  Aquarii,  C  Cancri,  and  others,  have  been  added  to  the  lr>i 
The  periods  of  revolution  of  several  have  been  determir.i  !. 
ranging  from  43  to  1200  years,  and  the  other  elements     : 
several  orbits  have  been  established.    The  star  i|  Cor  nx 
has  completed  a  revolution  since  it  was  first  observeil ;  1  v;: 
the  triumph  of  prediction  is  the  star  y  Virginis.    The  t  * 
individuals  composing  this  binary*  star,  and  which,  at  tbr-  r 
greatest  distance,  are  nearly  10^'  apart,  wet%  computed 
Sir  J.  Herschel  as  being  to  come  to  their  nearest  appr^vi. 
about  the  middle  of  1834  or  beginning  of  1835.     The  w::^ 
time  of  revolution  is  upwards  of  900  years,  and  the  comp.- 
neut  stars  had  been  gradually  nearing  each  other  since  17 . .'. 
when  thev  were  more  than  7^'  apart.    In  his  paper  on  t  r  ? 
orbits  of  binary  stars  {Mem,  Astron,  Soc.,  vol.  vii.),  writtc  -. 
in   1831,  Sir  J.  Herschel  says,  'These  elements  arer\- 
tremely  remarkable.    If  they  be  correct,  the  latter  end  « . 

*  A  »Ur  if  called  doMi  whca  th«  two  eorapooects  an  loo  tlUtn  to  b«  *9^  - 
by  the  naked  eye ;   it  iMoonet  MiMry  whea  ihMf  m  di«Bov«i«4  |o  be  ( 
netted  by  graritnUoa. 
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^^i}  year   JS33,  or  ibe  hei^inning  of  the  year  1S3-4'  (siunse- 
•  jiu'Ui  observations  made  the  correction  above  noted),  *  will 
u  iiiie.<s  one  of  the  most  striking  phenomena  which  sidereal 
'a:>trunomy  has  yet  afTorded,  viz.  the  perihelion  passage  of 
one  star  round  another,  with  the  immense  angular  velocity 
o(  between-  60®  and  70**  per  annum,  this  is  to  say,  of  a  degree 
Ml  five  days.     As  the  two  stars  will  then  however  be  wiihin 
little  more  than  half  a  second  of  each  other,  and  as  they  are 
liDth  large  and  nearly  equal,  none  but  the  very  finest  tele- 
scopes will  have  any  chance  of  this  magnificent  phenome- 
non.'    Towards  the  end  of  1835  the  stars  were  found,  by 
observations  in  England,  to  be  united  so  closely  that  good 
telescopes  would  no  longer  show    them  separate.     And  a 
li-tier  from  Sir  J.  Hersehel  (dated  from  the  Cape  of  Good 
Hope,  in  February,   lb3G,  piinted  in  the  monthly  notice  of 
I  lie  Astronomical  Society  for  June  10th  of  the  same  year), 
runs  as  follows:  '  y  Vir^inis  is  at  this  time,  to  all  appear- 
ance, a  single  star.     1  have  tormented  it,  under  favourable 
circumstances,  with  the  highest  powers  I  can  apply  to  my 
leleacopcs.  consistently  with  seeing  a  well  defined  disc,  till 
my  patience  has  been  exhausted  ;  and  that  lately,  on  several 
occuhions,  whenever  the  definition  of  the  stars  generally,  in 
:hut  quarter  of  the  heavens,  would  allow  of  observing  with 
any  cliance  of  success:  but  have  not  been  able  to  procure 
any  decisive  symptom  of  its  consisting  of  two  individuals.  On 
the  I  7th  instant,  being  a  night  of  uncommonly  gool  defi- 
nition for  the  season,  1  turned  the  twenty-feet  retlector,  as 
a  preliminary  trial,  on  y  Centauri,  which  was  seen  double, 
\\  it  bout  ditiiculiy,  under  a  power  of  320,  and  with  the  whole 
aperture  0|ien;  and  afterwards  on  Saturn,  which  was  also 
SL'tu  vviih  uncommon  distinctness.    It  was  then  directed  to  y 
Vn>;inis,  and  the  ni^lit  being  farther  advanced,  the  air  tran- 
quil, and  vision  much  improved,  I  fully  expected  to  have 
lu'cn  enabled  to  divide  it,  at  least  with  the  aid  of  a  dimi- 
iiKJied   triangular  aperture,  and  all  the  magnifying  power 
liic  night  would  bear.     I  was  however  disappointed.  It  bore 
a  mai^uifyiiig  powerof  480  with  suflicieiit  distinctness,  but 
witiiout  indicating  the  slighest  elongation,  or  giving  any 
:>>niptom  of  its  bemg  otherwise  than  a  single  star.  Had  the 
<  (Mitres  of  the  two  stars  been  only  half  a  second  asunder,  I 
rhihiv  1  could  not   have  failed  to  see  a  division   between 
ii'iom.*     It  had  been  predicted  that  there  would  be  half  a 
j>econd  between  the  stars  when  at  their  nearest;  it  turned 
<»ui  iluu  there  was  no  perceptible  distance,  or  that  the  stars 
-et'ined  united.     Before  the  lime  of  Newton  it  would  have 
laUeii  thousands  of  years  of  observation  to  make  as  good  a 
p.LMhciion  as  was  procured  from  one  single  century. 

Before  Sir  J.  HerschePs  letter  arrived  in  England,  Cap- 
t  liii  Smyth  had  most  distinctly  announced  that  he  conld 
Ui)l  separate  the  two  stars  of  y  Virginis,  under  favourable 
riicuuislances,  and  with  magnifying  powers  of  from  240 
to  IJdO.  The  following  is  tbe'resuli  of  that  gentleman's  ob- 
servations, the  anale  of  position  meaning  the  angle  made  by 
liie  line  joining  the  two  stars  with  the  direction  of  diurnal 
roUition  at  the  meridian;  and  1631, 3S  meaning  the  time 
wlien  3S-hundredihs  of  the  year  1831  hadelap-ed,  and  so  on. 
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•               • 
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l"-02 
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ti"'ao 

1838,  28 

233°  41' 

0"-85 

l"^  16,  41) 

1 4"  6U' 

0"'30* 

l&3'J,  40 

2\r*  12' 

I"- 00 

!  -  :•.,  t'6 

»      • 

round 

1 1:0  very  great  increase  of  angular  motion  as  the  one  star 
a.'iuoache'l  to  its  nearest  point  to  the  other  (railed  its  peri- 
u^.n'),  was  at  last  more  than  30°  in  a  year :  the  ^reci/est  rate 
u:ven  by  Sir  J.  Hersehel,  mentioned  above,  continuing  of 
r  .iir-e  only  a  short  time.  This  great  point,  the  revolution 
oi  the  individuals  of  a  double  star  about  each  other,  accord- 
in  :i  to  the  Newtonian  law  of  gravitation,  is  now  therefore 
\\t  !l  ascertained  by  the  verification  of  predictions  founded 
ii,.'n  that  law,  tho  most  decisive  of  astronomical  tests. 
'1  ntiu^ands  of  stars  have  been  well  ascertained  to  be  double, 
and  m  all  probability  the  determination  of  their  orbits  will 
g.i  on  until  the  research  loses  its  interest,  and  the  orbital 
iii.jiion  is  reasonably  uiferred  to  be  a  rule  without  exception. 
A  list  of  writings  on  double  stars  will  be  found  in  the  ap- 
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pcndlx  lo  the  Explanation  of  the  Society's  Maps  of  the  ^lars 
already  cited. 

It  is  as  difficult  to  say  where  the  subject  of  nehulno  should 
begin  as  it  is  impossible  lo  prophesy  where  it  will  end. 
Clusters  of  stars,  which  are  visibly  clusters  to  the  naked 
eye,  are  found  in  different  parts  of  the  heaVens.  of  which  we 
suppose  it  must  be  assumed  that  they  belong  to  the  great 
stratum  in  which  our  system  is  situated.  [Milky  Way.I 
There  are  clusters  of  stars  which  ai'e  not  such  to  the  naked 
eye,  but  take  that  character  in  telescopes  of  the  most  mode- 
rate power ;  there  are  others  again,  of  more  and  more  diffi- 
culty, or  requiring  better  and  better  telescopes  to  resolve 
them  into  cluster^,  some  of  which  are  visible  to  the  naked 
eye  as  nebula),  or  slight  cloudy  patches  of  light.  Many  of 
them,  when  resolved  into  clusters,  exhibit  their  thousands 
and  millions  of  stars,  incrca.'^ed  in  closeness  and  collective 
efiect  from  the  borders  to  the  centre.  Lastly,  there  are 
nebulous  appearances  which  remain  nebulous  under  the 
best  telescopes  yet  constructed;  but  whether  thes-e  are 
really  clouds  of  luminous  matter,  or  whether  belter  tele- 
scopes would  lesolve  them  also  into  stars,  is  of  course  unde- 
cided. The  most  complete  list  of  these  objects  is  the  great 
catalotzue  of  Sir  John  Hersehel,  published  in  the  Philo- 
sophical Transactions  in  1833,  embracing  all  that  can  be 
seen  in  our  laiitutle.  The  author  of  this  catalogue  spent 
soiue  years  at  the  Cape  of  Good  Hope  in  making  a  survey 
of  the  southern  hemisphere,  the  results  of  which  are  not  yet 
published.  Hardly  anything  in  fact  is  known  of  the  tele- 
scopic objects  of  the  southern  parts  of  the  heavens,  or  of  the 
telescopic  appearance  of  remarkable  visible  objects :  for 
example,  there  is  no  account  of  the  celebrated  NtibecuItP 
(major  Siud  rnino?-),  two  very  large  patches  oi  Milky  JVay  not 
far  from  the  j-outh  pole. 

William  Herschel's  subdivision  of  these  objects  is  into — 
1,  Clusters,  subdivided  into  globular  and  irregular;  2,  Re- 
solvable Nebula',  susjiected  of  being  one  day  redu<*ible  to 
clusters  by  better  telescopes;  3,  Nt-bul^p,  which  give  no 
appearance  of  stars;  4.  Planetary  NebuUc,  with  round  discs 
and  equable  light;  5,  Stellar  Acbulcc,  round,  with  increas- 
ing brilliancy  towards  the  centre;  6,  Nebulous  Stars,  sharp 
and  brilliant  stars  surrounded  by  discs  of  faint  li^ht.  But 
this  is  only  a  first  approximation  to  a  classification.  Sir 
John  Hersehel  has  added  annular  nebuUe,  presenting  the 
appearance  of  a  ring;  lon^  nebulce,  pre-icntinK  the  appear- 
ance of  elongated  ellipses  of  light ;  double  nebula,  or  nebulaj 
very  close  together  in  the  manner  of  double  stars.  He 
has  also  remarked  the  frequent  occurrence  of  stars  very 
near  to  planetary  nebulae,  which  he  suspects  to  be  real 
satellites. 

When  the  elder  Hersehel  began  his  observations,  the 
idea  entertained  of  the  stellar  universe  was  that  of  stars  dis- 
tributed in  numbers  throughout,  if  not  infinite  space,  at 
least  an  extent  which,  com)  ared  with  our  own  system, 
might  justify  such  a  mode  of  speaking.  The  observations 
of  the  Milky  Way,  and  Hkrschel's  theory  of  it,  give  the 
notion  that  many  nebula?  may  be  such  sirata  of  t-tais  as 
that  one  in  winch  we  are  ])laced :  perhaps  at  such  a  dis- 
tance that  the  whole  of  our  system,  to  the  farthest  boundury 
of  the  Milky  Way,  may  be  seen  from  thence  as  nothing  but 
a  minute  telescoj-ic  nebula.  In  our  day,  when  the  proper 
use  of  words  is  comparatively  well  understood,  we  are 
piepared  to  extend  the  meaning  of  the  word  universe 
to  any  necessary  point,  and  the  farther  discovery  leads 
us,  the  more  are  we  prepared  to  admit  into  the  univei>e. 
But  if,  having  a  notion  of  the  univer.-e  as  an  enormous  ex- 
tent of  stars,  and  afterwards  learning  that  our  duster,  whuh 
we  supposed  to  be  the  whole,  proves  lo  be  only  one  of  many, 
we  were  to  follow  an  anlient  practice,  we  should  call  such  a 
cluster  a  universe,  and  say  that  there  are  many  universes. 
And  this  mode  of  speaking  is  a  very  intelligible  one;  if  we 
adopt  it,  we  may  thus  express  the  following  well  grounded 
conjectures  (but  of  course  only  as  strong  conjectures)  which 
arise  from  the  appearances  of  clusters  and  nebulao. 

1.  Clusters  and  Nebultc.  The  universe,  properly  speak- 
ing, contains  many  universal  s\  stems,  or  minor  universes,  at 
distances  so  great  from  each  other,  that  what  an  ant  lent 
astronomer  might  have  supj)oscd  to  bo  the  whcde  leni^lh  of 
tenanted  space  sinks  into  nothing  as  compared  with  the 
distance  between  two  such  minor  universes  or  stellar  svs- 
terns. 

2.  Double  Stars.  It  was  formerly  thought  reasonable  to 
suppose  that  eavh  star  was  the  sun  of  a  solar  system.  To 
this  it  must  now  be  added,  that  we  have  suns  re\olving 
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round  each  other,  each  prohably  attended  by  its  planetary 
system ;  and  in  the  case  of  triple  and  multiple  stars,  three 
or  more  suns. 

3.  Double  Nebulae.  Should  it  be  discovered,  as  is  by 
no  means  unlikely,  that  the  component  individuals  revolve 
round  each  other,  there  may  be  stellar  systems  each  revolving 
round  the  other;  each  a  universe  according  to  antient  no- 
tions. 

4.  Planetary  NebulsD.  There  is  reason  to  doubt  that  these 
bodies  are  composed  of  stars :  but  if  not,  they  are  masses 
of  some  material,  each  of  the  extent  of  a  universe  according 
to  antient  notions,  attended  perhaps  by  satellite  stars. 

The  number  of  stellar  dispositions  seems  to  be  very  varied, 
if  appearances  may  be  relied  on ;  and  the  modes  in  which 
the  mutual  attractions  are  prevented  from  causing  the  uni- 
versal destruction  of  any  system  are  wholly  beyond  conjec- 
ture. On  this  point  Sir  J.  Herschel  remarks :  '  If  a  nebula 
be  nothing  more  than  a  cluster  of  discrete  stars  (as  we  have 
every  reason  to  believe,  at  least  in  the  generality  of  cases), 
no  pressure  can  be  prapagated  through  it ;  and  its  equi- 
librium, or,  to  speak  more  correctly,  the  permanence  of  its 
form,  must  be  maintained  in  a  way  totally  diflPerent  It 
must  rather  be  conceived  as  a  quiescent  form,  comprising 
within  its  limits  an  indefinite  multitude  of  individual  con- 
stituents, which,  for  ought  we  can  tell,  may  be  moving  one 
among  the  other,  each  animated  by  its  own  inherent  pro- 
jectile force,  and  deflected  into  an  orbit  more  or  less  compli- 
cated, by  the  influence  of  that  law  of  internal  gravitation 
which  may  result  from  the  compounded  attractions  of  all 
its  parts.  I  have  shown  elsewhere'  (Sir  J.  H.  here  refers 
to  his  Astronomy,  in  the  Cabinet  Cyclopffldia,  p.  415), 
'  how  a  quiescent  spherical  form  may  subsist  as  the  bounding 
outline  of  an  immense  number  of  equal  stars  uniformly  dis- 
tributed through  its  extent,  each  of  which  individually  at- 
tracts all  the  others  with  a  force  inversely  as  the  square  of 
the  distance,  and  whose  united  attractions  compose  an  in- 
ternal force  on  each,  directly  proportional  to  the  distance 
from  the  centre  of  the  sphere.  In  such  a  state  of  things 
each  star  might  describe  an  ellipse  in  any  plane,  and  in  any 
direction  in  that  plane,  about  the  common  centre,  without 
the  possibility  of  collision ;  but  the  sphere,  regarded  as  a 
whole,  would  have  no  rotation  about  any  axi*i.  If  the  form 
bo  not  spherical,  and  the  distribution  of  the  stars  not  ho- 
mogeneous, the  dynamical  relations  become  too  complicated 
to  be  distinctly  apprehended ;  yet  we  may  still  conceive  that 
something  of  an  analogous  result  may  subsist,  and  that 
both  the  external  form  and  the  internal  density  may  be 
maintained  (at  least  under  certain  conditions)  for  the  mass 
as  a  quiescent  whole,  while  all  its  elements  are  in  a  state 
of  unceasing  transfer  and  interchange.* 

In  the  articles  Constellation,  Catalooite.  &c.,  we 
have  given  some  slight  idea  of  the  state  of  sidereal  astronomy 
as  to  designation  and  nomenclature.  The  boundaries  of 
the  constellations  are  so  ill  defined,  the  ways  in  which  the 
descriptions  of  catalogues  clash  with  each  other  are  so  nu- 
merous, and  the  points  on  each  of  which  there  should  be, 
and  is  not,  common  consent,  increase  so  fast,  that  unless  a 
remedy  be  applied,  a  limit  can  be  foreseen  to  the  diffusion, 
and  perhaps  even  to  the  progress,  of  sidereal  astronomy. 
One  constellation  will  sometimes  contain  an  isolated  portion 
of  another,  just  as  a  county  or  diocese  sometimes  actually 
surrounds  a  parish  which  belongs  to  another.  Stars  occur 
under  different  names;  some  catalogue-stars  have  never 
existed,  or  owe  their  creation  to  a  wrong  entry  or  a  mistake 
in  reading  an  instrument.  Constellations  are  recognised 
by  some  astronomers  and  not  by  others,  while  the  same 
names  are  repeated  in  different  parts  of  the  heavens.  These 
defects  are  most  conspicuous  in  the  southern  hemisphere. 
Some  disposition  to  search  for  a  remedy  begins  at  length  to 
be  exhibited.  In  a  communication  lately  made  to  the  As- 
tronomical Society,  Sir  J.  Herschel  has  proposed  a  plan  for 
a  reconstruction  of  the  southern  hemisphere,  with  a  proposal 
that  the  same  thing  should  be  done  for  the  northern.  This 
paper  sets  forth  the  defects  of  the  present  system,  and  we 
extract  the  description  of  the  disadvantages  which  that 
system  imposes  on  such  observers  as  many  of  our  readers 
may  be,  or  may  think  of  becoming. 

'  There  is  however  another  and  a  very  important  class  of 
observers  to  whom  the  present  system  of  constellations,  and 
the  actual  state  of  the  charts  generally  accessible,  is  a  real 
and  most  serious  grievance ;  I  mean  those  who  devote  their 
attention  to  the  physical  departments  of  practical  astronomy, 
such  as  require  a  perfect  &miliarity  with  the  aspect  of  the 


heavens,  as  seen  by  the  naked  eye  in  the  open  air,  whether 
for  the  purpose  of  pointing  reflecting  or  other  le!cscopr% 
not  mounted  roeridionally  or  equatorially,  to  |»artirular  ob- 
jects (such  as  double  stars,  nebulse,  &e),  or  for  that  of 
photometrical  determinations,  and  for  the  investigation  nf 
variable  or  periodic  stars.    These  last  are  subjects  of  great 
and  growing  interest ;  and  there  is.  I  think,  no  exaggeraiiuii 
in  declaring  it  impossible  io  go  fully  into  them  under  the 
present  system  of  nomenclature  and  distribution.^    Tlio 
constellations  are  so  numerous,  and  of  such  exceasive  in- 
equality in  extent— their  boundaries  interlock  and  interlace 
one  another  in  a  manner  so  capricious,  and  so  impossible  v> 
follow  out  by  the  eye  among  the  stars,  that,  if  only  for  thi^ 
reason,  the  map  has  to  be  referred  to  at  every  instant : 
and  where,  as  is  the  case  with  every  map  I  have  ever  u«k«1, 
the  leading  stars  in  the  map  are  not  those  tthieh  catrh  th^ 
eye  by  their  brightnets  in   the  heavens,  there  ari>es  a  ne- 
cessity of  alternately  poring  over  the  maps  by  candle-lij:!.*, 
and  rushing   out  into   the   darkness  to  compare  the   im- 
pression (usually  a  most  erroneous  one)  left  on  the  mem-Tv 
by  such  inspection  with  the  reality  as  exhibited  in  the  sk)  ; 
a  necessity  not  only  fatal  to  all  delicacy  of  vision,  but  actu- 
ally injurious  in  a  liigh  degree  to  the  organ  itself;  producing 
a  painful  irritation  when  pursued  some  hours  in  »ucce>«!.>n. 
which  continues  long  after  the  exciting  cause  has  cea^td. 
The  loss  of  valuable  time  moreover  so  arising  is  deplorable  : 
and  the  want  of  satisfactory  agreement  in  the  result  of  suc- 
cessive nights*  observations  proves  but  too  distinctly  ti.e 
influence  of  such  unfavourable  circumstances;    while,  in 
addition  to  these  sources  of  annoyance,  the  mistakes  kn^^.n^ 
from  confusion  of  nomenclature  have  stdl  to  be  ^ardcJ 
against  with  anxious  vigilance.    Considerable  expenence  in 
this  line  enables  me  to  say  that  I  know  of  no  class  of  a»tn»- 
nomical  observations  more  painful,  laborious,  and  unsa'i<^ 
factory;  while  on  the  other  hand,  with  reformed  constella- 
tions and  charts  adapted  to  the  object  in  view,  I  am  equally 
prepared  to  say  that  hardly  any  would  prove  more  agre^ab  r. 
easy,  and  popular.    What  is  worst  about  the  present  sy«t<>iii 
is,  that  all  its  difliculties  and  annoyances  have  to  be  undcr- 
g'^ne  by  every  new  observer,  and  by  each  at  every  resumption 
of  ois  observations,  after  the  lapse  of  any  considerable  inter- 
val of  time;    it    being  not  merely  familiarity  with   ih.* 
heavens,  but  also  with  all  the  caprices,  uncertainties,  arrl 
errors  of  our  artificial  systems  of  representing  them,  whu  \i 
is  required  of  him.' 

It  is  obvious  enough,  to  any  one  acquainted  with  \\  y 
heavens,  that  no  reformation  of  the  constellations  would  U* 
endurable,  except  one  which  made  the  boundaries  of  tb<> 
new  constellations  to  be  parallels  and  secondaries  to  tr  . 
equator,  or  parts  of  them.  The  only  question  is,  whcth«-r 
the  whole  of  the  sphere  should  be  mapped  out  in  a  re^ii!  ir 
manner,  or  whether  constellations  should  be  of  ditTcicit 
extents  of  right  ascension  and  declination,  so  as  always  r  • 
enclose  all  the  stars  of  a  remarkable  group  in  the  same  c<  .- 
stellation.  The  latter  plan  is  proposed  in  the  paper  fn-n 
which  we  have  cited.  The  subject  is  one  which  mu-: 
undergo  a  good  deal  of  discussion  before  any  plan  is  t\»  •{ 
upon,  and  it  will  be  long  before  the  new  mode  is  famil.^r 
to  any  but  astronomers. 

For  maps  of  the  stars  we  know  of  none  which  are  bet* or 
for  the  ordinary  reader  than  the  smaller  set  published  h\ 
the  Society  for  the  Diffusion  of  Useful  Knowledge.  T:  c 
gnomonie  projection  on  which  they  are  made,  and  which  i« 
explained  in  the  accompanying  treatise,  has  its  disadvamtaci-^ 
as  has  every  other ;  but  for  representing  the  whole  heave'** 
in  few  maps,  we  know  of  none  superior  to  it  The  Plaxi* 
SPHERB  combines  some  of  the  advantages  of  a  toap  muii 
some  of  those  of  a  globe ;  but  there  is  of  course  nothinir  cum- 
parable  to  the  globe  itself.  An  ingenious,  and,  considon:  ^ 
its  construction,  by  no  means  an  expensive  apparatus*  uj« 
recently  invented  by  Mr.  Winter  (and  sold  by  Carj^,  .  ' 
which  we  are  credibly  assured  the  results  are  useful  in  .!  - 
taining  a  knowledge  of  the  stars.  A  hollow  twelve-t.- '« 
globe  h  pierced  for  stars,  and  a  lamp  is  placed  inside  tl.  - 
ulobe.  Through  the  holes  in  which  the  globe  is  pierr<sl  ti  o 
light  of  the  lamp  is  thrown  on  a  hollow  hemisphere  of  papi-r 
or  calico  of  from  four  to  six  feet  diameter,  allowing  from  t.  .i 
to  twenty  persons  to  see  the  representation  of  the  starry 
heavens  which  obviously  results.  The  visible  hemi<phvr<* 
mav  thus  be  made  apparent  for  any  latitude  and  any  turo 
of  (Jay. 

STAR-CHAMBER.    The  Star-Chamber  is  said  to  hat  c 
been  in  early  times  one  of  the  apartments  of  the  kin^  » 
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ore  tenus,  in  the  S tar-Chamber,  for  being  privy  to  the  Gun- 
}M  wdcr  Plot,  and  vras  sentenced  to  pay  a  fine  of  30,000/. 
and  to  be  imprisoned  for  life ;  *  but  by  what  rule,'  says 
Hudson  {CollJurid.,  vol.  ii.,  p.  63),  'that  sentence  was,  I 
know  not,  for  it  was  ore  ienus,  and  yet  not  upon  confession.* 
And  it  frequently  happened  during  the  last  century  of  the 
existence  of  the  Stnr-Chamber,  that  enormous  fines,  im- 
prisonments for  life  or  'during  the  king's  pleasure,  banish- 
ment, mutilation,  and  every  variation  of  punishment  short 
of  death  were  inflicted  by  a  court  composed  of  members  of 
the  king's  council,  upon  a  mere  oral  proceeding,  without 
hearing  the  accused,  without  a  written  charge  or  record  of 
any  kind,  and  witliout  appeal. 

The  judges  of  the  Court  of  Star-Chamber  were  the  lord 
chancellor  or  lord  keeper,  who  presided,  and  when  the  voices 
were  equal  gave  a  casting  vote,  the  lord  treasurer,  the  lord 
privy  seal,  and   the  president  of  the  council,   who   were 
members  of  the  court,  ex  officio,  probably  by  usage  since 
the  statute  of  3  Henry  VII.     In  addition  to  these  were  as- 
sociated, in  early  periods  of  the  history  of  the  court,  any  peers 
of  the  realm  who  chose  to  attend.  According  to  Sir  Thomas 
Smith,  ihe  judj^es  in  his  time  were  the  *  lord  chancellor,  the 
lord  treasurer,  all  the  king's  majesty's  council,  and  the  barons 
of  this  land.*     {Commonwealth  of  England,  b.  iii.,  c.  5.) 
Hudson  states  that  the  number  of  nttendant  judges  '  in  the 
reigns  of  Henry  VII.  and  Henry  Vlll.  have  been  well  near 
to  forty:   at  some  one  time  thirty;   in  the  reign  of  Queen 
Elizabeth  often  times,  but  now  {i  c.  in  the  time  of  James 
I.)  much  lessened,  since  the  barons  and  earls,  not  being 
privy  councillors,  have  forborne  their  altendance.'     He  fur- 
ther slates,  that  *  in  the  times  of  Henry  VII.  and  Henry 
VIII.  the  court  was  most  commonly  frequented  by  seven 
or  eight  bishops  and  prelates  every  sitting-day;*    and  adds, 
*  that  in  those  times,  the  fines  trenched  not  to  the  destruc- 
tion of  the  offender's  estate,  and  utter  ruin  of  him  and  his 
prosperity,  as  now  they  do,     but  to  his   correction    and 
amendment,    the  clergy's   song  being  of  mercy.*      {Coll. 
Jurid.y  vol.  ii,  p.  36.)     The  settled  course  during  the  latter 
part  of  the  reign  of  Elizabeth  and  the  reigns  of  James  I.  and 
Charles  I.,  seems  to  have  been  to  admit  only  such  peers 
as  judges  of  the  court  as  were   members   of  the  privy 
council. 

The  civil  jurisdiction  of  the  SlarChamber  comprehended 
mercantile  controversies  between  English  and  foreign  mer- 
chants, testamentary  causes,  and  differences  between  the 
heads  and  commonalty  of  corporations,  both  lay  and  spiritual. 
The  court  also  disposed  of  the  claims  of  the  king*s  almoner 
to  deodands,  as  above  referred  to,  and  also  such  claims  as 
were  made  by  subjects  to  deodands  and  catalla  felonum  by 
virtue  of  charters  from  the  crown.  The  criminal  jurisdiction 
of  the  court  was  very  extensive.  If  the  king  chose  to  remit 
the  capital  punishment,  the  court  had  jurisdiction  to  punish 
as  crimes  even  treason,  murder,  and  felony.  Under  the 
comprehensive  name  of  contempts  of  the  king's  authority,  all 
olfences  against  the  state  were  included.  Forgery,  perjury, 
riots,  maintenance,  embracery,  fraud,  libels,  conspiracy,  and 
false  accusation,  misconduct  by  judges,  justices  of  the 
peace,  sheriffs,  jurors,  and  other  persons  connected  with  the 
administration  of  justice,  were  all  punishable  in  the  Star- 
Chamber. 

The  Court  of  Star-Chamber  was  also  occasionally  used  for 
declarini^  to  the  people  occun-ences  of  state.  Thus  in  the 
limes  of  Henry  VII.  and  Henry  VIII.,  the  marriages  and 
births  of  the  king's  children  were  here  solemnly  published  ; 
in  like  mannerQueen  Mary's  marriage  to  Philip  of  Spain,  the 
imputed  treasonable  practices  of  the  Queen  of  Scots,  and  the 
particulars  of  the  Earl  of  Essex's  tumult,  were  otTicially 
declared  in  the  Star-Chamber.  It  was  also  usual  for  the 
judges  of  assize  previously  to  their  circuits  to  repair  to  the 
Star-Chamber  and  there  to  receive  from  the  court  directions 
respecting  the  enforcement  or  restraint  of  penal  laws.  Nu- 
merous instances  of  this  unwarrantable  interference  with 
the  administration  of  the  criminal  law  occur  with  reference 
to  the  statutes  against  recusants  in  the  reigns  of  Elizabeth 
and  James  I. 

A  court  of  criminal  judicature,  composed  of  the  imme- 
diate agents  of  prerogiitive,  possessing  a  jurisdiction  very 
extensive,  and  at  the  same  time  imperfectly  defined,  and 
authorized  to  indict  any  amount  of  punishment  short  of 
death,  must,  even  when  best  administered,  have  always  been 
viewed  with  apprehension  and  distrust;  and  accordingly  in 
the  earlier  periods  of  its  history  we  find  constant  remon- 
strances by  the  Commons  against  its  cncroachmenti.    As 


civilixation,   knowledge,  and  power  increased  among  the 
people,  the  jurisdiction  of  the  loi-ds  of  the  council  became 
more  odious  and  intolerable.      Unfortunately,  too,  the  cuuri 
of  Star-Chamber,  which  at  one  time  appears  to  have  bet^n 
serviceable  in  the  manner  described  by  Sir  Thomas  Smith. 
'  as  bridling  such  stout  noblemen  or  gentlemen  which  would 
offer  wrong  by  force  to  any  manner  of  men,  and  could  not 
be  content  to  demand  or  defend  the  right  by  order  of  law,* 
degenerated  in  the  reigns  of  James  I.  and  Charles  I.  into  a 
mere  engine  of  state,  and  was  employed  at  one  of  \\m 
main  instruments  for  the  assertion  of  prerogative  preten- 
sion and  the  enforcement  of  illegal  taxation.    '  Having  ex- 
tended their  jurisdiction,*  says  Clarendon,  *  frpm  riots,  per- 
jury, and  the  most  notorious  misdemeanour^  to  the  assert- 
ing of  all  proclamations  and  orders  of  slate ;  to  the  vindi- 
cating illegal  commissions  and   grants  of  monopolies  r.o 
man  could  hope  to  be  longer  free  from  the  inquisition  of 
that  court,  than  he  resolved  to  submit  to  those  and  the  like 
ex traord i n  ary  co urses.*   ( History  of  the  Rebellion^  book  t  u. ) 
A  measure  which  was  introduced  into  the  House  of  Com- 
mons in  the  la'st  parliament  of  Charles  I.,  to  limit  and  re- 
gulate the  authority  of  this  court,  terminated  in  a  propohal 
for  its  entire  abolition,  which  was  eventually  adopted  with- 
out opposition  in  both  Houses.  The  statute  16  Car.  I.,  c.  lU, 
after  reciting  Magna  Charta  and  several  early  statutes  in 
support  of  the  ordinary  system  of  judicature  by  the  common 
law,  goes  on  to  slate  that  *the  juages  of  the  8tar-Chamb»-r 
had  not  kept  themselves  within  the  points  -limited  b}  the 
statute  3  Henry  VII.,  but  had  undertaken  to  punish  where 
no  law  warranted,  and  to  make  decrees  having  no  surh 
authority,  and  to  inflict  heavier  punishments  than  by  an> 
law  was  warranted;  and  that  tne  proceedings,  censure*-, 
and  decrees  of  that  court  had  by  experience  been  found  tn 
be  an  intolerable  burthen  to  the  subjects,  and  the  mean*  :  > 
introduce  an  arbitrary  power  and  government.*    The  statute 
then  enacts,  *  that  the  said  court  called  the  Star-Chamber. 
and  all  jurisdiction,  power,  and  authority  belonging  ui.^o 
or  exercised  in   the  same  court,  or  by  any  of  the  jud;:e>. 
officers,  or  ministers  thereof,  should  be  clearly  and  ab>  • 
lutely  dissolved,  taken  away,  and  determined,  and  that  a., 
stat  ites  giving  such  jurisdiction  should  be  repealed.* 

STAR  FORT,  a  kind  of  redoubt  enclosing  an  area«  a^  \ 
having  its  lines  of  rampart  or  parapet  disposed,  on  Ihe  pljii. 
in  directions  making  with  each  other  angles  which  are  alter- 
nately salient  and  re-entering,  as  a  star  is  usually  refn*- 
sented.  This  construction  is  adopted  when  the  work  :« 
intended  to  contain,  for  some  time,  the  stores  of  an  arm^. 
or  to  secure  some  important  part  of  the  position  which  tl.\> 
army  occupies.  The  magistral  line  of  the  work  may  U 
traced  by  first  laying  down  a  polygonal  figure,  regular  i  : 
irregular,  as  the  ground  may  permit,  and  then  upon  each  i.f 
its  Sides  forming  an  equilateral  triangle:  the  interior  ca>  «* 
city  and  the  quantity  of  fire  will  evidently  be  increased  -• 
the  polygon  has  a  greater  number  of  sides,  but  the  imp  .:- 
ance  of  the  work  is  seldom  so  great  as  to  render  it  necc^-<r  f 
to  form  it  on  a  polygon  superior  to  a  hexagon  or  an  <<  ..• 
gon;  and  the  latter  t^olygon,  while  it  admits  of  being  e.iv.:. 
traced,  allows  the  re-entering  angles  between  the  »i(k>  • 
the  triangles  to  have  a  degree  of  obtusencss  sufTicient  *  • 
avoid  the  risk  that  the  defenders  of  the  faoes  on  each  &  I. 
of  such  an  angle  might  fire  upon  one  another.  As  suldKi- 
are  supposed  to  fire  nearly  perpendicularly  to  the  face  o! ;:  c 
parapet  behind  which  they  stand,  a  greater  oblu*c:jt?' 
would  cause  the  lines  of  fire  to  diverge  so  far  from  the  di.ti 
tion  of  the  adjacent  face  as  to  prevent  the  ditch  cf  r  . 
latter  from  being  effectually  flanked. 

A  star-fort  on  an  octagon  may,  if  the  ground  is  le\cl.  V 
traced  by  laying  down  a  square,  and,  upon  the  middle     : 
each  of  its  sides,  an  equilateral  triangle,  whose  ba&e  i»  cr.c 
third  of  the  length  of  such  side ;  or,  more  regularly.  l*« 
transferring  half  the  diagonal  of  the  square  to  eQch%;^*. 
from  the  four  angles;  the  distances  between  the  exttemit-.- 
of  these  half  diagonals  are  the  sides  of  an  equilateral  t>c*  .- 
gon,  and  upon   these  sides  equilateral   triangles  ma)    U 
formed.    The  subjoined  cut  represents  the  magistral  hn/    r 
half  a  star-fort  with  eight  points,  constructed  in  tin*  U-; 
manner.    If  the  polygon  had  more  than  twelve  sides,  \\  - 
re-entering  angles  would  be  acute;  and,  nj^reeably   lo  i. . 
above  supposition  concerning  the  direction  m  x\hich  Sv.U    -^ 
fire,  the  defenders  on  the  adjacent  faoes  might  auiioy   ^ 
another. 

That  the  fire  of  musketry  may  be  suflTicieutly  efiVclMr    it 
is  considered  proper  that  the  lengths  of  the  84:\cral  f*.. . 
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bhould  not  be  less  than  thirty  yards ;  and  a  star-fort  vhose 
facps  are  of  much  greater  length  is  capable  of  containing  a 
gaiTisjti  more  numerous  than  that  which  would  be  required 


for  the  end  proposed  by  such  a  work.  A  star- fort  with  six 
or  ei^'ht  points  has  a  great  advantage  over  a  simple  redoubt. 
ili)ugh  its  construction  is  less  simple:  the  crossing  fires 
from  the  faces  seriously  impede  the  advance  of  the  enemy 
towards  the  salient  points;  and  the  assailants,  in  passing 
the  ditch,  are  completely  exposed  to  the  view  of  the  de- 
fenders. 

During  the  Seven  Years'  war,  the  king  of  Prussia's  in- 
trenched camp  at  Jauernick  contained  astar-fort  on  a  rising 
LMound  in  its  centre,  from  whence  the  movements  of  the 
A u-»irians  could  be  observed;  and  in  this  work  the  kinj^'s 
tent  was  pitched.  The  position  taken  up  on  the  Nivelle  by 
Marshal  Soult.  while  the  British  army  was  acting  in  the 
south  of  France  (1813),  was  protected  by  a  strong  star- fort: 
the  work  was  constructed  on  a  terrace  below  the  summit  of 
a  mountain  called  the  Smaller  Rhune,  and  was  intended  to 
tli'fend  the  entrance  of  a  ravine.  A  platform  below  the 
summit  of  a  ridge  of  high  ground  near  the  Bidassoa  was, 
in  like  manner,  Ibrtified  by  a  star-fort.  (Napier's  History, 
vol.  vi.) 

STAR-FISH.    [AsTERiAs ;  Stelliridians.] 

STARCH  (called  also  farina  and  ftrculum)  is  a  proxi- 
iriute  principle  of  plants,  beinj?  chietiy  found  in  the  seeds  of 
tlie  lar<;er  grasses,  or  cereal  grains,  such  as  wheat;  of  many 
le^'timinous  plants,  such  as  peas  and  beans ;  and  in  the  tubers 
of  potatoes,  and  those  of  the  New  Holland  (Drchidaceeo  (Lind- 
lev,  in  Trans.  Linn.  SoCt  vol.  xviii.,  p.  426),  and  in  the  rhi- 
zomes of  maranta,  curcuma,  zinc^iber,  and  several  others  ; 
Mimetimcs,  but  rarely,  in  the  wood  or  bark  of  trees  ;  and  oc- 
casionally in  the  leaves  of  dilTerent  plants.  In  ill  these  in- 
stances it  is  associated  with  other  principles,  which  are  either 
employed  along  with  it,  or  separated  by  different  processes, 
according  to  the  use  intended  to  be  made  of  it.  In  wheat  it 
IS  associated  with  variable  proportions  of  gluten,  sugar,  and 
pum  ;  in  potatoes,  cliietly  with  gum  and  sui^ar.  It  is  mostly 
io(l;;ed  iivihe  cells  of  the  cellular  tissue,  and  consists  of  gra- 
nulcs  always  white,  generally  of  a  roundish  and  seldom 
uf  an  angular  figure.  The  granules  differ  in  size,  often  in  the 
same  seed,  being  generally  smallest  near  the  circumference. 
They  differ  also  in  different  plants  ;  and  a  table  of  their  rela- 
tive size  has  been  constructed  byRaspail  (Organic  Chemis- 
try),  chiefly  with  a  view  to  distinguish  the  piesetjce  of  one 
kind  used  to  adulterate  another.  This  test  is  nvt  easy  of 
u}>plicalion,  as  it  requires  a  familiarity  with  microscopes  and 
micrometer*;  and  is  moreover  not  to  be  implicitly  relied  up- 
on, as  the  age  of  the  plant,  as  well  as  the  situation  of  the 
part  from  which  they  have  been  obtained,  inlluences  their 
s-ize.  The  form  of  the  granules,  which  is  definite  in  each 
tribe,  hke  the  blood-discs  in  each  tribe  of  animals,  would 
\)o  a  more  certain  criterion,  were  not  the  difficulties  of  its 
a|i]'lication  as  great. 

The  granules  arc  lodged  mostly  in  the  cells  or  comparl- 
Tncnts  of  the  cellular  tissue ;  and  each  granule  consists  of  a 
riKMubnine  (beautifully  marked,  in  some  plants,  such  as  the 
]  otato,  with  concentric  circles:  see  Link,  Anatomisch-Bo- 
tauische  Ahbildungen,  tall.  \v\.,Jig.  1),  contaming  a  trans- 
pi  rent  colourless  material  resembling  gum.  The  mem- 
iaaiie  is  insoluble  in  cold  water  or  alcohid,  but  soluble  in 
vrater  of  the  temperature  of  IG0°  Fahr.  In  the  process  of 
LM'rmination  of  seeds,  and  the  sproutinp^  of  potatoes  and 
o:her  tubers,  the  membrane  is  ruptured  by  the  develop- 
niL-nl  of  a  principle  termed  diastase,  and  the  contents  ren- 
(letvd  available  for  the  growth  of  the  plant. 

The  insolubility  of  the  membrane  in  cold  water  affords  a 
rieans  ofseparatin-jthe  starch  from  the  gluten  in  wheat-tiour, 
'.iV.f'x  fr»ra  the  fibrous  matter  in  potatoes  and  other  tubers. 
Wiicatflour  is  forme«l  into  a  paste  with  water,  and  then 
Liuaded  under  a  sJream  of  water  so  lonj;  as  the  water  runs 
cii  of  a  milky  appearance;  what  remains  behind  is  chiefly 


gluten,  while  the  water  has  carried  off  the  starch  suspended 
in  it ;  and  gum/  sugar,  and  some  phosphatic  salts,  either 
dissolved  or  suspended  in  it.  The  water  charged  with  these 
matters  is  permitted  to  stand  for  a  few  days  in  summer,  but 
fur  a  week  or  two  in  winter,  to  allow  the  acetous  fermenta- 
tion to  occur,  by  which  the  sugar  and  other  principles  are 
got  rid  of.  The  acid  liquor  termed  tours  is  drawn  off,  and 
the  starch  thrown  upon  sieves,  and  washed;  the  bran  and 
other  impurities  are  retained  on  the  sieves,  while  the  starch 
is  carried  forward  into  large  vessels  called  frames.  In 
these  the  starch  subsides,  and  the  water,  which  has  become 
perceptibly  sour,  drawn  off,  and  the  siimes  removed.  The 
starch  is  then  washed,  passed  through  a  sieve,  and  £?:£•! ly 
allowed  to  subside.  Thus  purified  it  is  put  into  boxes 
lined  with  canvass  and  perforated  with  holes,  by  which  the 
superfluous  water  escapes.  Afterwards  it  is  cut  into  suuares, 
put  on  bricks,  and  exposed  to  the  heat  of  an  oven,  wnere  it 
splits  into  irregular  prisms.  When  free  from  any  artificial 
admixture,  it  is  perfectly  white,  and  termed  white ot  French 
starch ;  but  in  general  azure  (smalt)  or  indigo  is  added, 
when  it  is  employed  for  stiffening  linen,  to  which  it  imparts 
a  more  agreeable  hue  than  the  dull  white  of  that  material. 

Starch,  when  pure,  is  nearly  devoid  of  odour  and  taste, 
and  is  possessed'  of  demulcent  properties  when  boiled  in 
water,  with  which  it  forms  a  hydrate  of  a  jelly-like  cha- 
racter. Itfi  insipidity  however  hinders  it  from  being  very 
digestible  in  this  state,  or  even  when  kneaded  with  cold 
water,  and  exposed  to  heat,  to  form  biscuits.  Its  digestibi- 
lity is  greatly  increased  by  fermentation,  and  hence  bread 
oV  rusks  are  much  more  suitable  to  invalids  than  any  unfer* 
mented  preparations  of  tlour.  The  best  bread  is  formed  by 
Hour  which  contains  the  greatest  proportion  of  gluten.  The 
relative  proportions  of  starch  and  gluten  differ  not  only  in 
the  different  cereal  grains,  but  in  the  same  species  or  va- 
riety, according  to  the  season  when  they  are  sown,  or  the 
manure  which  has  been  applied  to  the  land.  Spring-sown 
wheat  yields  in  the  100  parts— starch  70  parts,  gluten  24; 
while  autumn-sown  wheat  yields — starch  77  parts,  gluten 
19.  (Davy,  Agricultural  Chemistry,  p.  135  and  142.)  The 
proportion  of  gluten  is  larger  when  the  ground  is  manured 
with  human  urine,  and  as  gluten  is  a  compound  of  carbon, 
oxygen,  hydrogen,  and  nitrogen,  it  is  natural  to  expect  that 
the  application  of  so  highly  nitrogenous  a  liquid  as  human 
urine  should  furnish  a  larger  produce.  Nitrate  of  soda,  or 
for  some  soils  nitrate  of  potash  (saltpetre),  as  manures,  in- 
crease the  quantity  of  gluten  and  albumen,  another  nitro- 
genous constituent  of  wheat,  as  well  as  the  absolute  quan- 
tity of  produce  per  acre  of  hay  and  straw.  The  flour  is  of 
a  superior  quality  for  making  bread,  and  absorbs  more 
water,  yielding  a  larger  and  more  digestible  bread  from  the 
same  q uantity  of  fiour.  (Daubeny*s  Three  Lectures  rm  Agri- 
culture, p.  73  and  76.)  Were  a  scientific  system  of  agricul- 
ture to  prevail  in  this  country,  one  kind  of  wheal,  treated 
with  proper  manure,  would  be  raised  and  sold  exclusively  to 
the  starch-manufacturer;  while  another  kind,  treated  with 
its  proper  manures,  would  be  raised  for  and  sold  only  to  the 
baker. 

Starch  exists  in  larger  proportion  in  Carolina  rice  than  in 
any  other  grain.  As  this,  from  the  small  portion  of  gluten 
which  it  contains  (not  more  than  3)  per  cent.),  is  not  well 
suited  to  form  bread,  it  would  be  well  to  use  it  for  the  manu- 
facture of  starch,  and  leave  wheat  to  be  consumed  as  bread. 

Potatoes  yield  the  purest  starch,  and  it  is  procured  with 
great  ease,  by  simply  rasping  down  the  potatoes  over  a 
sieve,  and  passing  a  current  of  water  over  the  raspings. 
Tlie  water  passes  through  the  sieve  milky  with  the  starch. 
By  rest  the  starch  subsides ;  it  is  then  two  or  three  times 
washed  with  pure  water,  and  afterwards  allowed  to  dry.  The 
quantity  of  starch  varies  with  the  kind  of  potato  used,  the 
mode  of  cultivation,  the  time  of  setting,  and,  above  all,  the 
time  of  year  when  the  process  is  applied.  Potatoes  in 
general  afford  from  one-fifth  to  one-seventh  of  their  weight 
of  dry  starch.  (Davy's  Agricultural  Chemistry,  p.  133.) 
The  quantity  of  starch  is  at  its  maximum  in  the  winter 
months,  but  as  soon  as  the  potato  begins  to  sprout,  the 
starch  lessens,  as  does  also  the  proportion  of  nitrogen,  so 
that  its  nutritive  properties  are  impaired.  If  however  the 
process  of  isolating  the  starch  be  followed  in  the  winter 
months,  the  result  is,  a  sixth  portion  of  the  weight  of  the 
potatoes  employed,  in  a  condition  fit  not  only  for  immodiato 
use,  but  of  easy  transport,  and  capable  of  preservation  for 
years.  *To  those  who  live  solely  or  even  principally  on  po- 
tatoes, <t  must  be  of  immense  importance  to  have  the  nutii- 
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tiouB  part  preserved  when  it  ii  in  the  greatest  perfection,  in- 
stead of  leaving  it  exposed  to  injury,  decomposition,  and 
decay.'  (On  the  Culture  and  Uses  qflhtatoest  by  Sir  John 
Sinclair.) 

Starch  is  most  extensively  used  in  the  arts,  but  it  is  little 
employed  in  medicine,  except  for  its  demulcent  properties, 
and  as  a  vehicle  for  opiate  injections.  Patent  white  starch 
should  alone  be  usea  in  such  a  case.  Starch  forms  with 
iodine  a  beautiful  blue  compound  (iodide  of  starcn) ;  hence 
iodine  is  commonly  employed  as  a  test  of  the  presence  of 
starch.  Rannail  thinks  that  the  blue  colouring  principle  is  of 
a  volatile  nature ;  and  this  is  very  probable,  because  a  cold 
iodide  of  starch  becomes  colourless  on  the  addition  of  boiling 
water.  The  blue  colour  is  also  destroyed  by  alkalis.  It  is 
of  importance  to  bear  in  mind,  that  many  vegi'table  sub- 
stances, particularly  such  as  contain  f^um  and  starch,  render 
the  tincture  of  guaiac  blue ;  but  starch  is  always  precipitated 
from  its  watery  solution  by  the  addition  of  alcohol ;  while 
ffuaiacum  is  precipitated  from  its  alcoholic  solution  by  the 
addition  of  water. 

STARGARD,  or  NEW  STARGARD,  is  a  city  in  the 
Prussian  government  of  Stettin,  in  the  province  of  Pomerania. 
It  was  formerly  the  capital  of  the  government,  and  is  now 
the  capital  of  the  circle  of  Saatz.  It  is  situated  in  53°  20' 
N.  lat.  and  1d^  20'  E.  long.,  in  a  feriile  and  pleas^ant 
country,  on  the  left  bank  of  the  navigable  river  Ihna,  which 
Hows  through  one  of  its  suburbs,  and  falls  into  the  Oder 
about  20  mUes  below  the  town.  It  is  one  of  the  best  towns 
in  Pomerania;  is  surrounded  with  a  wall,  and  has  three 
'ffites  and  three  posterns.  With  the  three  small  suburbs  it 
has  about  12,000  inhabitants,  who  have  manufactures  of 
woollens,  linen,  hats,  stockings,  leather,  soap,  tobacco,  and 
also  breweries  and  distilleries.  There  are  in  the  town  four 
churches,  a  gymnasium,  an  orphan  asylum,  three  poor- 
houses,  seven  hospitals,  and  several  schools,  among  which 
IS  a  school  for  the  education  of  land-surveyors,  a  provincial 
horticultural  school,  and  a  school  for  the  instruction  of  me- 
chanics. It  is  the  seat  of  several  public  offices;  among 
others,  of  the  provincial  board  of  the  general  commission 
for  regulating  the  relations  of  the  landlords  and  peasants, 
and  the  division  of  the  commons  in  Pomerania.  There  are 
six  annual  horse  and  cattle  fairs,  two  wool-fuirs,  one  hnen 
and  two  general  fairs.  The  town  has  a  good  export  trade  in 
the  productions  of  the  country,  especially  corn,  which  goe» 
down  the  Ihna  to  the  Oder,  and  so  to  the  Baltic. 

STARGARD.  a  lordship,  now  called  the  Duchy  of  Meck- 
lenburg StrelitZt  is  the  most  considerable  of  the  two  pro- 
vinces of  the  grand-duchy  of  the  same  name,  having  an  area 
of  630  square  miles,  with  70,000  inhabitants.  There  are  eight 
towns,  including  Streliti,  the  capital. 

STARGARD  (called  Old  Stargard)  is  a  small  town  with 
about  1000  inhabitants. 

STARK,  WILLIAM,  M.D.,  was  born  at  Birmingham, 
in  1740,  and  educated  for  the  medical  profession,  tirst  at 
Glasgow,  and  then  successively  at  Edinburgh,  London,  and 
Ivcyden,  at  which  last  place  betook  his  degree  in  17t>7. 
Returninir  to  London  in  17G9,  he  commenced,  chietly  at  the 
iiTommendation  of  Sir  John  Pringle  and  Dr.  Franklin,  the 
course  of  experiments  on  diet,  of  which  the  termination, 
raiher  than  the  scientific  results,  has  rendered  him  cele- 
brated. To  ascertain  the  effects  of  different  quantilics  and 
kinds  of  food  upon  the  human  economy,  he  confined  himself 
i")r  periods  of  from  four  to  fourteen  days  to  certain  articles 
»)f  diet,  and  carefully  registered  the  intluence  which  they 
j-cerncd  to  exercise  on  the  several  functions  of  the  body.  He 
i)c^an,  for  instance,  with  bread  and  water ;  then  he  added 
I.)  them,  in  succeeding  periods,  sugar,  olive-od,  and  miik; 
.'icn  he  look  difleient  kinds  of  animal  food,  and  each  in  dif- 
Icrcnt  quantities.  His  lust  plan  {w  hen  his  previous  experi- 
ments had  already  rather  disiuibed   his  health)  was  to  try 

I  he  effects  of  a  diet  of  bread  or  tlour,  with  honey  and  infu- 
^  ii»n  of  tea  or  rosemury.    After  continuing  this  for  ten  days, 

II  brought  on  diarrhwa  and  considerable  weakness,  and  to 
lemedy  the  former  he  immediately  adopted  a  diet  consisting 
exclusively  of  bread,  cheese,  and  infusion  of  rosemary. 
This  produced  a  totally  opiH}site  state  of  the  intestines,  and 
was  speedily  followed  by  u  condition  of  low  fever,  with  great 
disturbance  of  the  general  health,  and  inflammation  of  the 
glands  of  the  small  intestines,  of  which,  after  five  days'  severe 
illness,  he  died. 

The  termination  of  Dr.  Stark's  labours,  within  seven 
months  of  their  commencement,  is  the  more  melancholy  for 
the  few  results  to  which  they  led.      Had  he  been  able  to 


continue  them  for  as  many  years,  it  is  probable  they  mtzht 
have  led  to  some  valuable  conclusions;  though  indeed  iiivy 
were  but  roughly  conducted,  and  open  to  all  the  fallacM&ft  k*( 
experiments  performed  on  one  person  for  the  purpose  <>( 
ascertaining  rules  to  be  applied  to  all.  His  work*  wcie 
published  by  Dr.  J.  Carmichael  Smyth,  in  I7b8  (m  one  \<d. 
4to.,  London):  they  include  the  *  Journal  of  his  Kxp«ri- 
ments,'  and  his  'Clinical  and  Anatomical  Obuerraiiuut.' 
which,  though  few,  give  proof  of  much  acutenesa  m  xUa 
study  of  disease.  Had  their  author's  judgment  equaibd 
his  devotion  to  the  cause  of  science,  he  might  weil  lia\e 
been  expected  to  rise  to  the  highest  eminence  in  medicine. 

STARKENBURG.    [Hrssk  Dabmstadt.] 

STARLING.    [Stubnida.] 

STARS,  DOUBLE.    [Star.] 

STARS  AND  NEBULAE.    [Star.] 

STASZIC.  STANISLAV,  president  of  the  Poh^ii 
Royal  Society  of  Arts,  and  a  distinguished  patriot  and  ph.t- 
anthropist,  was  born  in  November,  1765.  at  Pila,  of  which 
place  both  his  grandfather  and  father  had  been  burgomaster. 
After  studying  at  Gottingen  and  Leipzig^  he  passed  tv^o 
years  at  Paris,  where  he  applied  him&elf  very  sedulously  lu 
natural  history  and  physics,  and  became  acquainted  wiiU 
Buffon,  D*Alembert,  Raynal,  and  other  eminent  men.  On 
leaving  France,  he  made  a  tour  through  Switzerland,  Itai%, 
and  Sicily,  chiefly  for  the  purpose  of  studying  the  geolu.:y 
of  those  countries.  Furnished  with  considerable  acqu:<»;- 
tions  in  various  departments  of  science,  he  returned  to  his 
native  land,  with  the  hope  that  his  talents  would  procure  ',  r 
him  some  distinction  and  favour;  but  meeting  with  on.y 
coolness  and  indifference,  which  grieved  him  more  on  the  ao« 
count  of  his  countrymen  than  on  his  own,  he  withdrew*  frvxu 
society,  devoting  himself  entirely  to  study,  to  the  ex«rc:»«;  k»( 
private  benevolence,  exhortation,  and  advioe  id  bit  iaime> 
diate  sphere.  Notwithstanding  his  numerous  bottnlie«  tn 
others,  he  was  so  frugal  in  all  that  concerne<l  himself  as  to 
be  enabled  to  amass  a  very  considerable  capital,  with  «htt*u 
he  purchased  an  estate,  of  which  be  made  grants  to  seveial 
families,  among  whom  he  parc^elled  it  out.  Although  h« 
never  took  an  active  part  in  public  affairs,  be  was  always 
ready  to  aid  with  his  pen  the  best  interests  of  his  couaixy. 
Among  his  writings  of  a  political  or  statistical  character,  aie 
his  'narnjAgs  for  Poland,'  'Statistics  of  PolamV  and  tie 
'  Political  Balance  of  Europe  ;*  to  which  may  be  added  his 
'Geography  of  the  Carpathian  Mountains,'  and  his  *Retle-^ 
tions  on  the  Life  of  tiie  Ctiancellor  Andrew  Zamouki,'  ««u« 
which  distinguished  and  enlinhtened  patriot  Stasiic  h±i 
for  some  time  lived  in  daily  and  familiar  intercourse,  ha\r  ^ 
been  preceptor  to  his  sons  shortly  after  his  return  fn*:.. 
abroad.  Of  purely  literary  productions  he  left  but  few,  a  . 
even  those  were  chietly  translations,  viz.  a  prose  ver»iou  <•: 
Homer,  Buffon*s  *  Epochs  of  Nature,*  and  Racine's  {m>  u- 
on  Religion,  which  last  he  translated  at  the  age  of  fifttxn. 

More  in  compliance  with  the  earnest  desue  of  his  nitiii..; 
than  with  his  own  inclination,  Stasxic  had  taken  huly  urdc:*, 
and  therefore  exemplary  as  the  general  teuour  of  hU  c*ii. 
duct  was,  he  did  not  display  any  great  religious  zeaL  «iih  \[,^ 
want  of  which  he  was  accordingly  reproached  by  hi»  ect- 
mies,  yet  there  is  no  reason  whatever  for  suspecting  him  i 
religious  indifference;  and  most  assuredly  his  personal  \.i- 
tues  were  of  the  highest  kind,  and  his  patnotistD  of  li  .• 
noblest  stamp.  He  died  January  *20th,  lb06  ;  and,  in  a  .• 
dition  to  the  disposal  of  his  estate  at  RubieaOEow,  as  bi'f  ^ 
mentioned,  left  considerable  benuests  to  various  publ.c  ...- 
stitutions  and  churches,  including  2U0,UU0  zlou  to  ii  < 
Hospital  of  Jesus,  100.000  to  the  Chemical  In^lituti.^  a;.j 
45.000  to  the  Institute  for  the  Deaf  and  Dumb  at  \Vai^«. 

STATE.       [SOVKUEIGNTY.] 

STATEN  ISLAND.     [Nkw  York.] 

STATER  {<TTan)f},  a  standard  of  value),  or  CArysia 
(XpwyoDc.  gold  moneys  was  the  name  of  a  Greek  gold  c  j.., 
which,  after  being  used  from  a  very  early  period  in  souk 
states,  became,  in  the  time  of  Pliilip  IL  and  Alexander  luc 
Great,  the  general  gold  currency  of  Greece. 

It  is  ^aid  to  have  been  first  coined  in  L>dia,  to  which  \\  ^ 
origin  of  silver  money  aUo  is  attributed  by  an  aniienl  un  li- 
tion.  (Herod.,  i.  94.)  The  stater  of  Croesua  seems  to  hare 
been  tlie  first  gold  money  seen  in  Greece.  (Herod.,  i.  i4.  • 
No  undoubted  specimen  of  this  Lydian  stater  i^  \u  ex- 
istence. According  to  Bockh,  it  was  formed  of  the  j^iii- 
gold  or  electrum  CJ  gold  and  {  silver)  contained  in  lfa«  sguM> 
of  the  Pactolus. 

Of  the  better  known  gold  coins,  most  were  of  the  ^amc 
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there  be  anything  likely  to  be  roittunderetood  in  the  latter 
[StTFFiciBNT  Reason],  it  applies  as  much  to  the  former  in 
aU  the  cases  which  ve  have  seen. 

Statics,  like  all  other  mechanical  sciences,  is  usually 
placed  among  mixed  Matrem atics.  But  the  line  which 
separates  it  from  the  pure  sciences  is  almost  imperceptible, 
and  it  would  seem  more  reasonable  to  invent  a  third  and 
intermediate  distinctive  term,  than  to  place  statics  and  elec- 
tricity under  the  same  name,  to  distinguish  them  from 
geometry.  It  would  be  easy  to  show  that  all  which  is  com> 
mon  to  geometry  and  statics,  and  not  to  electricity,  is  more 
extensive,  more  striking,  and  more  easily  described,  than 
the  little  which  is  common  to  statics  and  electricity, 
and  not  to  geometry.  In  fact,  when  we  say  that  both 
statics  and  electricity  are  concerned  with  properties  of 
matter  as  distinguished  from  space,  we  have  stated  the 
whole  of  the  common  tie  by  which  the  two  sciences  are 
united:  while  geometry  and  statics  possess  in  common 
almost  e<)ual  degrees  of  evidence  in  their  axioms,  al- 
together the  same  rigour  of  deduction,  and  strong  analogies 
in  their  theorems.  As  far  as  we  know,  Mr.  Whewell  is  the 
only  writer  on  this  subject  who  has  contended  for  the  altera- 
tion of  the  location  of  statics :  but  he  caiTies  the  idea  far- 
ther than  we  can  follow  him,  for  {Mechanical  Euclid,  p. 
159)  he  asserts  that  the  axioms  of  statics  are  'sclf-evidently 
true,'  *not  to  be  learnt  from  without,  but  from  within.*  We 
shall  enter  further  upon  this  point  in  the  article  Sufficient 
Reason. 

STATIONARY.  This  term  requires  introduction  into 
mechanics  in  a  manner  corrective  of  the  mistakes  which 
have  sometimes  been  made.  One  of  these  is  pointed  out  in 
Stable  and  Unstable.  Instead  of  saying  that  a  system 
acted  on  by  its  weight  is  in  equilibrium  only  when  the  cen- 
ter of  gravity  is  highest  or  lowest,  it  is  there  pointed  out 
that  all  thai  is  necessary  is  that  the  motion  which  the  centre 
tends  to  take  should  be  horizontal:  or  that  the  centre 
should  be  stationary  as  to  ascent  or  descent,  for  the  moment. 
Again,  there  is  wliat  is  called  the  principle  of  least  action 
[Virtual  Velocities],  which  tne  mathematician  will 
recognise  in  the  theorem  that  the  motion  of  a  system  is 
always  such  that  2  m/vds  is  a  minimum.  Now  all  that  is 
proved  is  that  in  the  motion  of  a  system,  in  the  language  of 
the  calculus  of  Variations,  i  21  m/v  ds  is  =  0.  Now  all 
that  this  requires  is  Will's  m/v  ds  should  be  stationary; 
or  that  if  a  path  infinitely  near  the  path  of  motion  should 
be  chosen,  S  mfvds,  calculated  for  the  new  path,  should 
differ  from  the  same  calculated  for  the  old  path,  by  a  quantity 
of  an  order  inferior  to  those  on  which  the  diflference  of  the 
paths  depends.  Sir  W.  Hamilton  proposes  to  call  this  the 
principle  of  Wa/tonary  action,  instead  of  that  of  least  action  ; 
the  action  of  a  particle  whose  mass  is  m  moving  over  an  arc 
#  being  a  name  given  to  m/vds,  taken  from  one  end  of  the 
arc  to  the  other,  where  v  represents  the  velocity. 

STATIONARY  (Astronomy).  All  the  planets  appear 
at  the  earth  to  move  alternately  forwards  and  backwards  in 
the  heavens,  the  retrograde  motion  not  continuing  so  long 
as  the  direct  motion.  For  a  little  time  at  the  beginning  and 
end  of  the  retrogradation,  the  planet  appears  to  have  no 
motion.  This  arises  when  the  relative  Motion  of  the  planet 
is  really  towards  the  earth.  The  planet's  velocity  may 
always  be  decomposed  into  two,  one  in  the  direction  of  the 
earth*8  motion,  or  its  opposite,  the  other  towards  or  from 
the  earth.  When  it  happens  that  the  former  motion  is  not 
only  parallel  to  that  of  the  earth,  but  equal  to  it,  the  planet 
cannot  change  its  place  in  the  heavens,  but  all  its  apparent 
motion  is  the  remaining  motion,  directly  to  or  from  the 
earth.  If  the  planet  were  so  near  that  we  could  readily  see 
alterations  of  its  distance,  we  should  say  it  was  directly 
approaching  or  recedhig:  but  as  we  cannot  see  this  pheno- 
menon, we  pronounce  it  stationary,  and  for  some  nights  we 
lose  the  distinction  between  it  and  the  fixed  stars.  [Tro- 
CHOiDAL  Curves.] 

STATISTICS  is  that  department  of  political  science 
which  is  concerned  in  collecting  and  arranging  facts  illus- 
trative of  the  condition  and  resources  of  a  state.  To  reason 
upon  «uch  facts  and  to  draw  conclusions  from  them  is  not 
within  the  province  of  statistics ;  but  is  the  business  of  the 
statesman  and  of  the  political  economist.  In  order  to 
exemplify  the  precise  character  and  limits  of  statistics,  the 
Statistical  Society  of  London  have  aptly  chosen  for  their 
omhlem  a  wheat-sheaf,  with  the  motto  *  aliis  exterendum.' 

That  it  is  necessary  for  a  government,  in  order  to  govern 
velli  to  acquire  iafonnation  upon  matters  affecting  the  con« 


dition  and  interests  of  the  people  is  ohvioL*.  Tndrcl  : 
civilization  of  a  country  may  almost  be  measured  h\  r  • 
completeness  of  its  statistics;  for  where  valuable  staif^ir^i 
records  of  antien!  date  are  found  concerning  a  country  n  >: 
yet  advanced  in  civilization,  which  would  appear  to  coniia- 
diet  this  position,  we  owe  them  to  soveieigns  orgoveniiner.M 
of  uncommon  vigour  and  sagacity.  However  rude  the  ^(»- 
vernment  of  a  country  may  be,  it  cannot  attempt  to  m'i*.f 
laws  without  having  acquired  the  means  of  forming  a  jt.  la- 
ment, however  imperfect,  as  to  the  matters  brought  ui»<'<.t 
its  consideration.  In  this  sense  statistics  mav  be  i«aid  to  »* 
coeval  with  legislation ;  but  as  the  latter  has  rareli  be-  •*. 
conducted  upon  any  fixed  principles,  or  partaken  of  the  riu- 
racter  of  science,  in  the  earlier  ages  of  the  world,  we  tii'.*: 
attribute  to  statistics,  as  a  department  of  political  stzcmk-i-.  a 
much  later  origin.  It  is  chiefly  to  the  ri>e  of  political  c(v>t.< 
my  that  we  are  indebted  for  the  cultivation  of  statt>\r.. 
The  principles  of  that  science,  which  are  directly  concern*.  1 
about  the  prosperity  and  happiness  of  mankind,  vere  n  it 
reduced  to  any  system  until  the  middle  of  the  last  rcnturv  : 
since  that  time,  political  economy  has  been  rultivatctl  a>  .^n 
inductive  science.  The  corrertness  of  preconceived  th*Hir;«*- 
has  been  tested  by  the  observation  and  analysis  of  fji-t^: 
and  new  principles  have  been  discovered  and  establish^  ' 
by  the  same  means.  A  limited  knowledge  of  faci.«  h  •! 
previously  been  an  obstacle  to  the  progress  of  polittcil  eco- 
nomy;  and  on  the  other  hand  the  neglect  of  that  ^^Ic•:  r^ 
caused  indifference  to  statistical  inquiries.  It  is  ut  ! 
remarked  by  Mr.  M'Culloch  that  *  observations  are  scarr*  .\ 
ever  made  or  particulars  noted  for  their  own  sake*.  It  :« 
not  until  they  begin  to  be  in  request  as  furnishing  the  v\  \ 
test  by  which  to  ascertain  the  truth  or  falsehood  uf  »  ti  •> 
popular  theory,  that  they  are  made  in  sufficient  numt«'^:<. 
and  with  sufRcient  accurai^y.*  For  this  reason,  stati»  • 
which  had  been  neglected  until  political  economy  rose  •:.  . 
favour,  have  since  been  cultivated  with  continually  increa*.  > 
care  and  method,  as  that  science  has  been  further  deveUi|-«  •:. 
and  the  knowledge  of  its  fundamental  principles  more  wiilc:\ 
diffused. 

This  connection  between  political  theories  and  statist:  - 
while  it  has  led  to  the  collection  of  many  data  whirh  wi»i.  } 
not  otherwise  have  been  obtained,  has  too  often  intnvltK^.  i 
a  partial  and  deceptive  statement  of  facts,  in  order  to  ^up- 
port  preconceived  opinions.  This  is  sometimes  unji»^*  \ 
objected  to  statistics,  as  if  it  were  a  defect  peculiar  to  thi  :n. 
That  facilities  for  deception  arc  afforded  by  statist irs  va-  - 
not  be  denied ;  but  fallacies  of  this  kind,  like  all  others.  «r» 
open  to  scrutiny  and  exposure.  Reliance  need  not  be  pUci  •! 
upon  statements  of  facts  nor  on  numbers,  unless  suppor*.  ' 
by  evidence;  and  inferences  from  them  should  onh  be  a  . 
mitted  according  to  the  rules  by  which  all  sound  reasoiun-  .* 
governed.  Fallacies  are  difficult  to  detect  m  proporti  ^n  i . 
the  ingenuity  of  the  sophist  and  the  ignorance  or  incxji  .t- 
ness  of  his  opponents;  but  in  political  matters,  oppf^' 
theories  and  opinions  are  maintained  with  equal  abi:;(  . 
and  facts  and  arguments  are  invesiii^ated  with  ^o  ttw.  > 
jealousy,  that,  in  the  end,  truth  can  hardly  fail  to  be  e^  .- 
blished.  Neither  does  any  suspicion  of  partiality  attar.  . » 
such  facts  as  are  collected  by  a  government  without  ref.  r 
ence  to  particular  theories.  Uiilil  some  one  has  shown  th. 
value  of  noting  a  certain  class  of  facts  with  a  view  to  hi^  ov  u 
inquiries,  no  pains  are  taken  to  obi  am  information  of  t':-. 
nature  from  the  best  sources  ;  but  as  soon  as  the  import.i:  .• 
of  seeking  any  data  is  ack no wl edited,  the  collection  of  :Kf  • 
becomes  the  business  of  impartial  persons.  The  vta*.: 
must  be  acouainted  with  the  purposes  to  which  iho  fa*  - 
collected  and  arranged  by  him  are  likely  to  be  spplted,  ". 
order  that  the  proper  distinctions  and  details  may  be  nov  I 
in  such  a  manner  as  to  give  the  fullest  means  of  analx*  . 
and  inference;  but  his  services  are  greatest  when  he  i!..  - 
not  labour  in  support  of  a  theory. 

It  thus  becomes  the  duty  of  a' government  to  applv  r.ll  »t 
means  in  its  power  in  aid  of  statistics,  not  only  fur  the  • 
ministration  of  the  affairs  of  state,  but  also  for  the  furiht 
a  nee    of  political   science,   and    for   general    informal 
Abundance  and  accuracy  must  be  the  object  of  a  go^er* 
ment  in  collecting  statistical  facts. 

We  would  lay  much  stress  upon  the  colleetion  of  fact*  !  ■ 
the  highest  authority  of  the  stale,  because  the  cUv>i»< 
facts  most  important  in  political  inquiries  can  srarreS  i-t  - 
be  searched  out  by  other  persons,  who  have  not  access  to  ;'.* 
offices  of  government,  and  who  are  without  auilioniv  t« 
demand  information;   while  the  goTornment  has   «nipi« 
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works  of  oltaera.  But  thtfra  is  ttitt  greatet  retlitf  and  truth  in 
reeorcte  odUected  in  reinotd  times  for  particular  objecta,  not 
intended  so  mueh  fbr  .posterity  as  for  the  very  age  to  which 
tbey  owe  their  existence,  and  of  which  they  bear  the  stamp 
and  «H]arftcter.    Such  records  are  not  only  instructive  as  the 
b6st  materials  for  history,  but  afford  atflple  scope  for  the  in- 
quiries and  deductions  of  the  political  philosopher.    Relics 
of  fortfler  times,  of  much  less  pretension  than  records  of 
the  class  We  have  been  referring  to,  are  often  of  great  statistical 
value,  and  may  be  turned  to  good  account  by  acute  and 
dilieent  men.    Of  this  nature  are  all  statements  of  prices, 
of  the  value  of  monies,  the  income  and  expenditure  of  per- 
sons of  rank  and  fortune,  the  wages  of  different  descrip- 
tions of  labour,  the  food  and  clothing  used  by  the  several 
classes  of  people,  and  how  and  whence  obtained:  all  these 
and  numberless  other  faets,  when  viewed  in  connection 
with  certain  laws  and  other  circumstances  existing  at  the 
time,  are  most  instructive.    The  '  Household  Book'  of  the 
5th  earl  of  Northumberland,  at  his  castles  of  Wresil  and 
Lekinfield,  in  1512,  is  an  interesting  specimen  of  records  of 
this  character.    Nor  can  we  omit  mentioning  with  pleasure 
three  relics  of  antiquity  lately  published  for  the  Roxburgh 
Club  by  Mr.  Botfleld,  vix.  I,  <  The  Household  Roll  of  Elea- 
nor, 0>untess  of  Leicester,'  a.d.   1265;  2, 'Accounts  of 
the  Executors  of  Eleanor,  Queen  Consort  of  Edward  I.,' 
AID.  1291 ;  and  3,  'Accounts  and  Memoranda  of  Sir  John 
Howard,  First  Duke  of  Norfolk,*  ajx  1462  to  1471.    Con- 
tributions to  our  knowledge  of  this  description  of  facts  are 
most  welcome  to  statists ;  and  there  are  many  sources  from 
which  they  may  yet  be  made.  The  '  Cbronicon  Preciosum*  of 
Bishop  Fleetwood  shows  in  what  abundance  such  facts  may 
be  collected ;  and  the  able  '  Histofy  of  Prices*  by  Mr.Tooke 
is  a  sufficient  illustration  of  their  importance  to  political 
ecdnomy. 

2.  Popuiaium, 

One  of  the  most  obvious  purposes  to  Which  statistics  can 
be  applied  is  that  of  ascertaining  the  population  of  a 
couniiy,  which  is  the  foundation  of  its  strength  and  re- 
sources. In  very  early  times,  when  perhaps  nearly  every 
other  branch  of  statistical  knowledge  was  neglected,  we 
find  that  pains  wete  taken  to  learn  the  number  of  the  peo- 
ple. In  warlike  nations  it  was  indispensable  to  be  ac- 
quainted with  the  number  of  fighting  men  that  could  be 
brought  into  the  field  ;  and  as  divilizatlon  developed  itself, 
matters  of  civil  administration  and  economy  became  in- 
volved in  the  inquiry. 

The  antient  Egyptians  appear  to  have  taken  great  care  in 
recording  the  number  of  their  people.  They  had  public 
registers,  in  which  an  exact  enumeration  of  the  inhabitants 
was  entered.  (Jomard,  M6nL  sur  la  Population  comparde 
de  UEgypte  Aneienne  et  Modeme.)  These  registers 
(Avayfo^ai)  were  sacred,  and  were  kept  by  the  priests. 
Diodorus  Siculus  (i.,  31),  in  stating  the  population  of^Egypt 
under  the  antient  kings,  alludes  to 'these  registers  as  his 
autliurify,  as  if  they  mieht  have  been  consulted  in  his  time, 
although  he  does  not  affirm  that  he  had  seen  them  himself. 
Unfortunately  no  trace  of  these  records  has  been  found,  and 
they  are  rarely  mentioned  by  antient  authors ;  but  that  tbey 
did  exist,  enough  has  been  said  by  them  to  leave  no  doubt 
When  this  system  of  registration  was  first  established  we  have 
no  means  of  learning,  but  if  it  existed  diiring  the  earlier  dy- 
nasties of  Egypt,  it  must  be  accounted  unquestionably  as 
the  most  antient  of  all  recorded  enumerations  of  a  people ; 
and  the  great  antiquity  of  that  interesting  country,  and  the 
earlv  age  in  which  it  had  attained  a  high  state  of  civilisation* 
while  nations  that  have  since  flourished  had  scarcely  any 
existence,  render  it  probdble  that  no  attempt  at  a  census 
could  have  been  previously  made  in  any  other  part  of  the 
globe.  China  is  the  only  country  in  which  the  antiquity  of 
public  chronicles  or  records  kept  by  the  priests  would  lead 
us  to  look  for  mention  of  censuses  in  an  earlier  age  than 
those  of  Egypt ;  but  although  regular  annals  of  all  public 
events  are  said  to  have  been  kept  without  intermission 
since  the  reign  of  Yao  (B.Ct  2357),  no  enumeration  is 
noticed  of  an  earlier  date  than  a.d.  609,  in  the  reign  of 
Ynng-tL  (Du  Halde,  Description  de  VEmpire  de  la  Chine^ 
vol.  i.,  p.  264 ;  Historical  and  Descriptive  Account  qfChina^ 
by  Hugh  Murray  and  others,  voL  ii.,  p.  249.) 

The  sacred  account  of  the  census  taken  by  King 
David,  in  the  eleventh  century  B.Cnis  interesting.  The 
king  said  to  Joab,  the  captain  of  the  host, '  Go^ow  through 
all  the  tribes  of  Israel,  from  Dan  even  to  Beersheba,  and 


number  ye  the  people,  that  I  may  know  tka  nnmbar  ol  lb* 
people.'  '  And  Joab  and  the  captains  of  tba  boat  went 
out  from  the  presence  of  the  king  to  number  the  people  of 
Israel.*  When  they  had  gone  through  all  the  land,  tbe> 
came  to  Jerusalem  at  the  end  of  nine  months  and  twenty 
days,  and  Joab  gave  up  the  sum  of  the  number  of  the  peo- 
ple unto  the  king ;  and  there  were  in  Israel  800,000  valianl 
men  that  drew  Uie  sword;  and  the  men  of  Judah  were 
500.000  men.'  (2  Samuel,  xxiv.) 

The  census  of  the  Romans  was  of  a  very  extensiva  kind, 
and  conducted  in  a  manner  that  aecured  its  aoeuracy.  It 
was  first  established  by  Servins  TuUiua,  the  sixth  king  of 
Rome,  about  576  b.c.  Every  head  of  a  ftmily  was  re- 
quired to  make  a  deelaration  before  the  censors  of  all  hin 
estates  and  possessions,  his  wife,  children,  and  slaves.  This 
census  was  generally  taken  every  five  year^  A  mora  per- 
fect institution  for  acquiring  knowledge  as  to  the  miltury 
strength  of  a  country,  and  for  pnrposes  of  taxation,  could 
not  have  been  devised.  It  appears  also  that  tbera  was  a  re- 
gister of  births  and  deaths,  but  only  as  regards  persons  liable 
to  military  service.  The  emperor  M.  Aureliua  made  a  rule 
that  all  children  should  be  registered  by  name  within  thirty 
days  after  their  birth,  but  the  provision  apparently  applied 
onlv  to  Rome.    (Jul.  Capitol.,  Af.  Ant,,  c  9.) 

Most  of  the  governments  of  Europe  in  modem  ttmea  have 
taken  pains  to  ascertain  the  population  of  their  own  domi- 
nions, and  many  have  entered  into  the  inquiry  with  graat 
minuteness  of  detail. 

In  Great  Britain  there  have  been  five  complete  oeususes, 
viz.  in  1801,  18U,  1821,  1831,  and  1841.  The  populaUon  ai 
earlier  periods  had  Indeed  been  ascertained  by  inforence 
and  estimate,  as  from  the  '  Domesday  Siurvey  ;*  from  the 
accouuts  of  persons  liable  to  the  poll-tax  in  1377«  and  of 
houses  paying  the  hearth-tax  at  the  Revolution.  The  parish 
register  returns  of  births  and  deaths,  which  were  ooUected 
in  1801,  as  far  back  as  1700»  and  of  marriages  froos  17^ 
also  furnished  the  means  of  ealculating  to  a  certain  extent 
the  population  at  different  periods  during  the  last  oentury* 
but  no  actual  enumeration  was  takan  by  gavernment  pre- 
viously to  1801.  Since  that  time  the  censuses  hava  shown 
the  number  of  families  and  of  males  and  females  in  each 
parish,  distinguishing  those  employed  in  agriculture  from 
those  engaged  in  trade,  manufactures,  and  handicraft  The 
parish  register  returns  have  also  been  oentinued,  and  in 
1836  a  complete  civil  registration  of  births,  marriages,  and 
deaths  was  estabU»ucd,  from  which  the  most  aceuiate  sta- 
tistical results  are  anticipated.  lii«  Uw  now  requites  ever^ 
birth  to  be  registered,  with  the  following  particulars^  via.  the 
time  and  place  of  birth,  the  name  and  sax  of  the  child,  the 
name  and  surname  of  the  father  and  mother,  the  raok  or 
profession  of  the  father,  &G.  In  like  manner  ateiy  death  ^ 
recorded,  with  the  names,  sex,  age,  and  rank  or  pcofees^oo 
of  the  deceased,  together  with  tlM  cause  of  death.  All  ib»e 
particulars  are  entered  by  registrars  appointed  all  over  tb« 
country  (of  whom  there  are  2197)»  having  oeitain  dis- 
tricts assigned  to  them.  They  are  under  the  cwitrol  <]f 
superintendent  registrars,  ^o  preside  over  larger  di&tricu 
conterminous  with  the  Poor  Law  unions.  These  also  are 
under  the  directions  of  the  registrar-general  in  London. 

Marriages  are  registered  by  clergymen  of  the  aelablbbed 
church,  by  registrars  of  marriages,  whe  register  mamafe* 
solemnised  in  their  presence  in  registered  plaoas  of  worship, 
or  in  the  superintendent  registrars'  offices.  Certified  cup.cs 
of  all  the  entries  in  these  several  registers  of  birtha,  deothv 
and  marriages  are  transmitted  to  the  general  rogtiitrar,  and 
preserved  in  his  office.  Indexes  are  t&n  prepared,  and  an 
annual  abstract  of  the  birtlis,  marriagea,  and  deatha  is  otiade 
up  and  laid  before  parliament.  This  system  oxtonds  oni^ 
to  Euffland  and  Wales. 

In  Ireland  two  excellent  enumeiations  were  taken  tn 
1821  and  1831 ;  and  another  in  1841«  aimultaneoualy  with 
that  of  Great  Britain. 

In  France  censuses  have  been  taken  in  1791, 1B01,  1S0^« 
1821, 1831,  and  1836,  and  will  be  repealed  ovary  flvo  yeaia 
The  adult  males  and  females,  divided  into  married  or 
widowed,  have  been  carefully  diatingniahed  from  cbildfwn 
and  unmarried  pecsons,  Sxaet  aooounts  hava  alao  been 
made  of  the  births,  marriages,  and  deaths*  and  oonparnoos 
instituted  with  a  view  to  determine  tbo  incroMe  of  pop«ila* 
tion  and  the  rste  of  mortality.  {Rapport  du  Mimetre  d^ 
Commerce^  183a.) 

Enumerations  have  been  made  in  tbo  Austsiaa  ompuw 
(the  last  of  which  was  in  1834)  of  a  vary  oospleto  natun ; 
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Tiie  finuwiil  aecoants  of  France  faaTe  been  tlie  subject 
of  investigation  by  I^.  Bowling,  who  was  depated  for  that 
purpose  by  the  British  government ;  and  his  Reports  would 
ieaa  ua  to  tarn  a  very  high  estimate  of  their  present  eon- 
dition.  He  says :— '  The  public  aooonnta  of  France  have, 
from  Uie  year  1808,  been  undeigoing  a  suooession  of  changes, 
all  tending  to  unity  and  similarity  of  form  in  the  different 
departments,  and  to  the  ultimate  eentxalixation  of  the  whole 
in  the  department  of  the  IVeaaury.  These  objects  have  been 
at  length  wholly  effected  by  the  introduction  of  a  number 
of  gradual  improvements;  and  at  this  moment  (1831)  the 
books  of  the  Ministry  of  Finance  conatantly  present  as  com- 
plete a  table  of  the  financial  situation  of  the  country  as  the 
best  regulated  commercial  establishment  offers  of  its  own 
transactions.  M.  Lafltte  assured  me,  and  the  authority  of 
the  minister  of  finance  is  doubly  valuable  from  his  previous 
experience  as  a  man  of  business,  that  he  believed  the  pre- 
sent system  wes  scarcely  susceptible  of  melioration ;  that 
he  ban  found  the  machinery  complete,  uid  its  working  both 
earv  and  efficient.'    (1st  Rep^  p.  3.) 

The  whole  of  this  system  is  explained  and  tllnstrated  in 
detail  in  these  Reports.  In  the  Second  Report  there  is  also 
a  very  interesting  historical  notice  of  the  financial  condition 
uf  France  in  former  times,  of  the  confusion  of  the  accounts, 
and  the  complicated  evils  arising  from  a  want  of  system. 
In  this  respect  France  may  stand  as  an  example  to  other 
nations,  to  show  the  indispensable  necessity  of  care  in  the 
public  accounts  and  attention  to  financial  statistics. 

Dr.  Bowring  has  likawise  investigated  the  public  accounts 
of  the  Netherlands,  which  he  has  analysed  in  a  Report  in 
1832.  He  states:^*  On  a  general  survey  of  the  public 
system  of  accounts  in  Holland,  though  it  cannot  be  deemed 
entitled  to  unqualified  praise,  yet  many  of  its  parts  are 
worthy  of  approval  and  adoption.'  {Rep,,  p.  143.)  With 
respect  to  Belgium,  the  recent  revolution  had  caused  dis- 
order in  all  the  financial  departments  of  government. 
Since  that  time  however  great  attention  has  been  paid  to  all 
departments  of  statistics;  and  the  published  accounts  of 
Belgian  revenue  and  expenditure  now  appear  sufficiently 
clear  and  detailed. 

4.  JVade,  Commerce,  and  Navigation. 
The  fullest  information  that  can  be  obtained  of  the  state 
of  trade  and  navigation  should  be  collected  by  a  govern- 
ment and  published  for  the  benefl.t  of  the  people.  The  more 
publicitv  that  is  given  to  every  description  of  statistical 
knowledge,  the  more  productive  will  it  be  of  good  to  the 
state,  by  stimulating  inquiry  and  enlarging  the  circle  of 
political  intelligence;  but  in  this  branch  of  statistics  it  is 
more  peculiarly  necessary  to  lay  before  the  people  every 
information  which  may  enable  them  to  prosecute  their  com- 
mercial enterprises  with  judgment  and  effect  For  this 
purpose  the  last  class  of  the  annual  finance  accounts  alluded 
to  above  are  of  little  or  no  value ;  but  the  returns  ordered 
by  parliament  from  time  to  time  comprise  much  valuable 
information,  though  of  an  irregular  description,  and  often 
for  broken  periods.  Committees  of  both  Houses  are  also 
in  the  habit  of  calling  for  documents  to  illustrate  the  sub- 
jects of  their  investigations,  from  which  defects  in  other 
returns  may  often  be  supplied,  and  which  are  of  themselves 
very  important.  These  however  have  for  the  most  part 
been  '  framed  so  as  to  suit  the  passing  occasion,  or  to  illus- 
trate the  particular  views  of  individuals.  Returns  of  the 
same  nature  have  for  instance  been  made  sometimes  to 
comprehend  the  whole  of  the  United  Kingdom,  and  at  other 
times  to  restrict  the  information  to  Great  Britain.  Occa- 
sionally too  a  link  is  wanting,  without  which  it  is  impossible 
to  arrive  at  any  satisfactory  conclusion  upon  the  subject  with 
which  it  is  connected.'  {Pr^faee  to  Statistical  Tablet  of  the 
Board  qf  TV-ade.)  To  remedy  these  defecU,  the  statistical 
department  of  the  Board  of  Trade  w  >s  established.  It  began 
its  labours  by  arranging  and  abstracting  the  information 
already  distributed  through  the  Parliamentary  Papers,  and 
by  supplying  defects  and  omissions.  When  that  was  ac- 
complished, the  collection  and  arrangement  of  every  statis- 
tical fact  that  could  be  obtained  through  any  department 
of  government  was  commenced,  and  has  been  continued 
annually  since  1 833.  Amongst  the  most  important  state- 
Ineuta  are  those  *  which  exhibit  the  general  view  of  our 
commereial  intercourse  with  every  part  of  the  world,  par- 
ticularising the  imports  from  and  exports  to  each  fbreign 
country,  as  well  as  the  trade  between  the  United  Kingdom 
and  its  colonies  and  dependencies.'  {Ibid,)  The  statistics 
of  foreign  countries  form  a  valuable  addition  to  our  own.  The 


state  of  the  whole  world  would  be  laid  out  before  a  mercbar  t 
to  direct  his  operations,  if  the  statistics  of  every  coustiy  could 
be  presented  to  him  in  as  perfect  a  form  as  the  Bntuh  go 
vemment  have  prepared  those  relating  to  the  United  King- 
dom.    Fiina  have  been  taken  to  supply  this  knowledge. 
Series  of  questions  have  been  directed  to  Britkb  coa»uls 
abroad,  who  have  availed  themselves  of  the  means  which 
their  connection  with  foreign  governments  afforded  lo  fur- 
nish the  information  required.     The  importanee  of  this 
branch  of  statistics  is  so  strongly  felt,  that  doobtlctt  no 
trouble  will  be  spared  in  extending  it  as  much  as  pOMible, 
Besides  the  ordinary  means  of  collecting  in  formation  cuo- 
oerning  foreign  countries  by  corresponding  with  consuls, 
commissionera  have  occasionally  been  sent  abroad  to  sc«k 
such  knowledge  on  the  spot.    In  this  way  we  have  eome 
into  possession  of  facts  that  could  not  have  been  obtained 
by  other  means.    Valuable  reports  have  been  printed  on 
our '  Commereial  Relations  with  France;*   on  the*Cbm- 
meroeand  Manufactures  of  Switxerland ;'  on  the  'Statistics 
of  Tuscan V,  Lueca,the  Pontifical  and  Lombardo- Venetian 
states,  with  a  special  reference  to  their  commercial  rela- 
tions ;'   on  the  '  Prussian  Commereial  Union  ;*  on  *  Eg>*pt 
and  Candia ;'  and  on  the  *  Commereial  Statistics  of  Syria.* 
One  excellent  mode  of  gathering  together  the  statist ir< 
of  foreign  states  requires  to  be  diligently  carried  out. 
We    have   ministen  accredited  to  the  governments   of 
every  civilised  country,  through  whom  an  interchange  of 
all  official  documents  of  a  statistical  charaeter  might  be 
effected.    The  principle  of  this  plan  has  indeed  been  par- 
tially recognised  in  the  case  of    France,  Belgium,  and 
Wiirtemberg,  whence  collections  have  been  forwarded  to 
England,  in  exchange  for  British  Parliamentary  Papers ; 
but  a  regular  system  of  interchange  is  needed.    'Whatever 
information  is  possessed  by  a  foreign  government  should  be 
immediately  transmitted  to  Engbmd;  and  when  reduced  tj 
an  intelligible  and  concise  form,  should  be  published  wah 
the  other  documents  as  '  Foreign  Statisties.' 

The  trade  of  our  colonies  with  this  kingdom,  with  fbreign 
countries,  and  with  one  another,  forms  another  important 
branch  of  statistical  inquiry,  which  was  imperfectly  and 
irregularly  attended  to  before  1838.  As  all  the  official  per- 
sons in  the  colonies  are  servants  of  the  British  government, 
nothing  was  wanting  but  a  system  of  transmitting  regularly 
such  accounts  as  were  called  for.  This  system  is  now  in 
full  operation,  and  our  colonial  statistics  of  commerce  are 
perhaps  as  complete  as  need  be  desired. 

In  the  arrangement  of  such  masses  of  Ikcts,  great  care  n 
necessary  to  avoid  confusion  or  delay.  Already  the  accu* 
mulalion  of  materials  is  such  that  a  large  volume  is  pub- 
lished annually  by  the  Board  of  Trade ;  and  the  digesting 
it  and  preparing  it  for  press  is  a  work  of  such  labour  that 
it  is  more  than  two  yeare  in  arrear;  that  is  to  say,  when 
published  it  refera  not  to  the  preceding  year,  but  to  two 
years  back.  The  expediency  of  dividing  this  work  into 
consecutive  parts,  to  be  published  when  prepared,  would  be 
worth  considering.  The  time  required  for  obtaining  inform* 
ation  from  the  colonies  has  made  it  necessary  to  publish  it 
in  a  separate  part ;  and  if  further  subdivisions  eoold  b« 
made  of  a  similar  kind,  parts  of  the  work  need  not  watt  t^r 
the  completion  of  the  whole. 

The  statistical  compilations  of  the  Board  of  Trade  have  not 
in  any  degree  superseded  the  custom  of  moving  for  returns 
in  Parliament.  Documents  of  all  kinds  are  constantly 
ordered,  as  before,  and  the  information  contained  in  them 
is  of  ereat  value ;  yet  the  want  of  system  which  has  been 
alluded  to  above,  continues  to  detract  from  their  \*aiue 
Measures  for  ensuring  uniformity  and  correctness  by  means 
of  official  inspection  mive  already  been  under  oonsiaeretion, 
and  the  importance  of  the  object  leaves  little  doobt  that 
they  will  shortly  be  carried  into  effect. 

Many  of  the  tables  published  by  the  governments  of 
France  and  Belgiuro,  illustrative  of  the  condition  of  these 
countries  in  reference  to  commerce,  deserve  much  praise, 
both  on  account  of  the  variety  of  facts  contained  in  them* 
and  of  the  clearness  and  simplicity  with  which  they  are 
arranged. 

5.  Moral,  Social,  and  Physical  Condition  qfihe  I^pU. 
The  statistics  of  revenue  and  of  commerce  fall  directlv 
within  the  cognisance  of  the  executive  departments  of 
government,  and  may  be  collected  in  the  ordinary  course  iif 
business.  When  a  system  is  established,  the  working  of  it 
is  little  more  than  mechanicsL  But  inquiries  into  the 
moral,  social,  and  physical  condition  of  a  people  are^  for  the 
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Rome,  and  his  earlv  ^nius  met  with  h'ke  enoouragement 
from  the  emperor ;  ne  gained  the  prizes  in  the  poetical  con- 
tests held  at  that  time  at  Alha  and  elsewhere.    His  popu- 


poverty 

noticed  or  accounted  for  elsewhere,  though  such  incon- 
sistencies of  circumstance  are  not  unusual  in  the  lives  of 
poets.  In  the  year  80  A.D.,  according  to  Dodwell  (Annales 
Statiani)f  he  married  Claudia,  a  widow,  of  whom  he  makes 
frequent  and  affectionate  mention  in  his  writings :  havine  no 
issue  hy  her,  he  adopted  a  son.  His  great  success  orew 
upon  him  the  jealousy  and  ill-will  of  his  rivals,  amonz  whom 
Martial  is  thought  to  allude  to  him  under  the  name  Sa- 
hellus,  and  to  have  slightingly  omitted  his  name  while 
making  honourable  mention  of  his  contemporaries  ge- 
nerally. 

When  he  was  no  longer  able  to  maintain  his  superiority 
in  the  poetical  contests,  Statins  withdrew  to  the  retirement 
of  Naples,  where  he  died,  a.d.  96.  Rewrote — 1,  'Sylvse,' 
a  collection  of  32  poems  distributed  in  5  books,  on  various 
subjects,  such  as  passing  events  or  passing  thoughts  would 
suggest.  They  are  more  of  a  lyric  than  of  an  epic  character, 
and  are  written  chiefly  in  hexameters,  and  occasionally  in 
the  alcaic,  sapphic,  and  other  metres.  The  last  book  ap- 
peared in  the  last  year  of  the  author's  life. 

2,  'Tbebais,*  an  epic  poem  in  12  books,  giving  an  account 
of  the  Theban  war  between  Eteocles  and  polynices :  in  this 
work  he  has  borrowed  much  from  Greek  sources,  and  in 
particular  from  the  '  Thebais*  of  Antimachus. 

3,  '  Achilleis,*  an  unfinished  epic  poeni  in  2  books,  the 
further  progress  of  which  was  arrested  by  the  death  of  the 
poet. 

The  *  SylvflD  *  are  the  most  interesting  of  the  poems  of 
Statius.  In  them  we  find  examples  of  trifling  subjects  treated 
with  lyric  playfulness  of  fancy,  the  poet's  thoughts  appear 
in  the  easy  garb  of  private  life,  and  his  domestic  feelings 
and  affections  are  unafiectedly  revealed  (see  the  beautiful 
address  to  his  wife, '  Sylvae,'  iii.  5).  Many  curious  particulars 
illustrative  of  the  manners  and  way  of  life  of  the  Homans  of 
that  time  may  be  gathered  from  this  work. 

As  an  epic  poet,  Statius  belongs  to  a  school  of  later  Ro- 
man writers,  tne  successors  and  imitators  of  Virgil*  and,  like 
them,  he  is  characterised  by  a  learned  obscurity  of  allusion, 
a  tasteless  and  unskilful  use  of  metaphor,  and  a  strained 
yet  feeble  mode  of  expression,  masking  in  pompous  lan- 
guage the  simplest  thoughts,  and  seeking  to  surprise  the 
reader  by  rhetorical  artifice,  rather  than  to  call  up  the  feel- 
ings which  true  poetry  suggests.  The  few  facts  in  the  life 
of  Statius  are  nearly  all  furnished  by  passages  in  his  own 
pooms,  which  are  quoted  at  length  by  Crusius. '  Lives  of  the 
Roman  Poets,*  i.,  12mo.,  and  the  principal  dates  are  fixed 
by  Dodwell,  *  Annales  Statiani :'  other  authorities  quoted  by 
Baehr, '  Geschichte  Oer  Romischen  Literatur,'  are, '  Grin  it., 
•  De  Poett.  Latt.;'  Lil.  Gyrald.,  •  DeLatuPoett.  Diall.  IV. ;' 
Voss,  *  De  Poett.  Latt. ;'  Funcc,  •  De  imminent  L>.  L.  senec- 
tat.;*  Fabricii  'Bibl.  Lat.,'ii.;  'Saxii  Onomast.,'l  273.  The 
principal  edition  of  Statius  are:  Edit,  princ,  1470,  Venet., 
1483,  fol.;  Bernartius,  Antwerp,  1595;  ed.  Fr.  Tiliobroga 
(Lindenbrog),  Paris,  1600, 4to. ;  rec.  Crusius. Paris,  1618, 4to. ; 
J.  Fr.  Gronovii^  Amstel.,  1653,  24mo.,  cum  comment  ed. 
F.  Hand.,  Lins.,  1817,  Svo. 

STATUARY;  STATU?.    [Sculpture.] 

STATUTE.  Bills  which  have  passed  through  parliament 
and  received  the  royal  assent  become  acts  of  parliament 
[Bill  in  Parliament],  and  are  sometimes,  though  not 
often,  spoken  of  collectively  as  forming  the  body  of  statutes 
of  the  realm.  But  a  more  restricted  application  of  the 
word  is  that  generally  in  use,  by  whxh  private  acts  of  par- 
liament [Bill  in  Parliament]  are  excluded,  and  even 
fmblic  acts  when  their  purpose  is  temporary  and  they  soon 
ose  their  eflSciency.  The  application  is  still  more  restricted 
when  the  measures  of  the  early  parliaments  are  the  subject 
in  question,  there  being  n^any  acts  passed  and  having 
received  the  royal  assent  which  are  to  all  intents  and  pur- 
poses of  the  class  of  public  acts  and  to  be  found  at  large  on 
the  Rolls  of  Parliament,  which  are  not  accounted  statutes 
in  the  sense  in  which  that  word  is  ordinarily  used. 

No  strict  and  proper  definition  can  however  be  given  of 
those  results  of  the  deliberations  in  parliament  to  which  the 
king  has  signified  his  assent,  which  are  now  called  the  sta- 
tutes of  the  realm,  and  it  would  seem  that  we  are  thrown  upon 
this  mode  of  distinguishing  them  from  other  enactments  of 


earlv  times-^tbat  they  were  at  a  very  remote  period  stpa- 
ratea  from  the  rest,  written  in  books  apart  from  the  rest, 
and  received  by  the  courts  of  law  as  of  oo-ordinate  muthorit} 
with  the  antient  cnstoms  of  the  realm. 

It  may  seem  also  that  they  have,  with  very  few  excep- 
tions, k  more  general  and  extended  bearing  than  the  other 
public  acts  which  are  found  upon  the  rolls  ofparliament 

Three  volumes,  preserved  in  the  court  of  Efxcheqaer,  and 
now  in  the  custody  of  the  Master  of  the  Rolls,  eontsin  the 
body  of  those  enactments  which  are  called  statutes.  One 
volume  contains  the  statutes  passed  before  the  be^^inning 
of  the  reign  of  Edward  III. ;  and  the  other  two,  tho^  firom 
I  Edward  III.  to  7  Henry  VIII.,  all  very  fkirty  wniteu. 
These  may  be  considered  as  the  manuscript  of  the  early 
statutes  of  superior  dimity,  if  not  of  superior  antiquity 
as  to  the  earlier  portfons,  to  the  many  similar  collec- 
tions whieh  are  to  be  found  in  the  libraries  of  the  tnni 
of  court,  of  the  universities,  of  the  British  Museum,  and  in 
some  other  depositaries  public  and  private.  The^e  nu- 
merous manuscript  copies  of  the  statutes  are  in  substance 
pretty  nearly  the  same,  though  some  of  these  collections 
contain  statutes  which  are  not  admitted  into  others.  These 
books  are  not  considered  in  the  light  of  authorized  enrol- 
ments of  the  statutes.  For  the  authentic  and  authorita- 
tive copies,  if  any  question  arises,  recourse  must  be  had  (r) 
to  what  are  called  the  statute  rolls  at  the  Tower,  which  are 
six  rolls  containing  the  statutes  iVom  6  Edward  I.  to  8  Ed 
ward  IV.,  except  m)m  8  to  25  Henry  VI. ;  (2)  to  the  inrul 
ments  of  acts  of  parliament  which  are  preserved  at  the 
Rolls  chapel  from  I  Riehard  III. ;  (3)  to  exempHficatir«T.« 
and  transcripts  with  writs  annexed,  signifying  that  they 
were  transmitted  by  authority  to  certain  courts  or  other 
parties,  who  were  required  to  take  notice  of  them,  of  wh>rh 
many  remain  in  the  Exchequer  and  elsewhere ;  (4)  in 
those  since  12  Henry  VII.,  to  the  original  acts  in  the  parlia- 
ment office;  (5)  the  rolls  and  journals  ofparliament;  <A> 
the  close,  patent,  fine,  and  charter  rolls  at  the  Tower  ;  on 
which  statutes  are  sometimes  to  be  found. 

With  the  parliament  of  the  reign  of  Richard  III. began 
the  wholesome  practice  of  printing,  and  in  that  manner 
publishing,  the  acts  passed  in  each  session.  This  foltovej 
verv  soon  on  the  introduction  of  printing  into  Rnglan^l 
Before  that  time  it  had  been  a  frequent  practice  to  tran>ra it 
copies  of  the  acts  as  passed  to  the  sheriflEs  of  the  diffei«>r.{ 
shrievalties  to  be  by  them  promulgated.  And  the  prart.«  t 
of  printing  the  sessional  statutes  has  continued. 

Before  the  first  of  Richard  III.  the  aid  of  the  precs  hai 
been  called  in  to  give  extended  circulation  to  the  ol  :t^r 
statutes.  Before  1481  tt  is  believed  that  an  abridgment  of  ihr 
statutes  was  printed  by  Lettou  and  Machlinia,  which  rv«r.- 
fains  none  later  than  33  Henry  VI.,  1455.  To  the  next  %  nr 
is  assijined,  by  those  who  have  considered  this  subjcrt  a 
collection,  not  abridged,  from  1  Edward  III.  to  22  Edwa- . 
IV.  Next  to  these  in  point  of  antiquity  is  to  be  placed  a  r% . 
lection  printed  by  Pynson  about  1497,  who  also,  in  I  jo^. 

Srinted  what  he  entitled  •  Antiqua  Statuta,*  contain>r:^ 
lagna  Cbarta,  Charta  de  Foresta,  the  Statutes  of  Mert-:.. 
Marlbridge,  and  Westminster  primum  and  secundum.  Ti..» 
was  the  first  publication  of  those  very  early  statutes. 

In  the  reign  of  Henry  VIII.  the  first  English  abri^c- 
ment  of  the  statutes  was  printed  by  Rastall ;  and  dun:  ^' 
that  reign  and  in  the  succeeding  half  century  there  ««'^- 
numerous  impressions  published  of  the  old  and  rt?^-  . 
statutes  in  the  original  Latin  and  French,  or  m  Eno'.>  . 
transktions.  Barker,  about  1587,  first  used  the  t...( 
'  Statutes  at  Large.* 

In   1618  two  large  collections  of  statutes,  ending  in  7 
James  I.,  were  published,  called  RasulKs  and  PuUon  ^ 
Pulton's  collection  was  several  times  reprinted  with  a  ' 
ditions. 

In  the  eighteenth  centurjran  edition,  in  six  folio  vol umt^^. 
was  published  by  Mr.  Serjeant  Hawkins  in  1735,  contai'  - 
ing  the  statutes  to  7  George  II.    Cay's  edition,  in  1 75;^ 
the  same  number  of  volumes,  oontains  the  statutes  to  .- 
George  11.  Continuations  of  these  works  were  publisher!    4 
fresh  statutes  were  passed ;  and  another  work  in  4to^  of  t :  ■ 
same  kind,  was  begun  in  1762,  well  known  by  the  desiirti  • 
tion  of  Ruflfhead's  *  Statutes  at  Large.'    Pick6ring*a  ediU^  c 
is  in  8vo.,  and  ends  with  1  George  III. 

None  of  these  collections  had  ever  been  published  I  - 
authority  of  the  state,  and  though  able  men  had  been  ecs- 
ployed  upon  them,  they  have  been  thought  by  in*o}  r  - 
quirers  not  adequate  to  the  dignity  and  importaaoe  of  t£.e 


ST  A 


463 


S  T  A 


iibjflct,  and  to  be  liable  moraorer  to  lome  teHout  objeotion^ 
And  thk  ledaoommittee  of  the  House  of  Commong,  who* 
ia  ]  800,  were  appointed  to  inquire  into  the  itato  of  the 
Public  Reeords,  to  recommend,  among  other  things^  that  *  a 
complete  and  authoritative  edition  of  all  the  statutes  should 
be  published.'  When  the  commission  was  appointed  for 
carrying  into  effect  the  reoommeudations of  this  committee, 
they  proceeded  to  the  execution  of  this  project ;  and  finally, 
between  the  years  1810  and  1824,  they  produced,  in  a  series 
of  large  volumes,  a  critical  edition  of  the  statutes  (inoluding 
the  early  pubiio  charters),  ending  with  the  dose  of  the 
reign  of  Queen  Anne.  This  is  what  is  now  oonsidered  the 
mo4t  authentic  edition  of  the  statutes,  and  it  is  supplied 
with  a  valuable  index.  It  forms  ton  folio  volumes.  In  the 
large  introduction  to  that  work  there  is  a  more  particular 
account  of  the  former  editions  of  the  statutes  and  of  the 
means  for  making  such  a  work  as  this  complete. 

STATUTES  OF  LIMITATION.  There  appear  to 
have  been  no  times  limited  by  the  common  law  within 
which  actions  might  be  brought ;  for  though  it  is  said  by 
Bracton  (lib.  2,  fol.  228),  that, '  omnes  aotiones  in  mundo 
infra  eerta  tempera  limitationem  habent;*  yet,  with  the  ex- 
ception of  the  period  of  a  year  and  a  day,  mentioned  by 
Spelman  ((?/ot«.,  32),  as  fixed  by  the  antient  law  for  the 
heir  of  a  tenant  to  claim  after  the  death  of  his  ancestor, 
and  for  the  tenant  to  make  his  claim  upon  a  disseisor,  all 
the  limitations  of  actions  in  the  English  law  have  been  esta- 
blished from  time  to  time  by  atatute.  Certain  remarkable 
periods  were  first  fixed  upon,  i^ithin  which  the  cause  of 
action  must  have  arisen.  Thus  in  the  time  of  Henry  III., 
the  limitations  in  a  writ  of  right,  which  was  then  f^om  the 
time  of  Henry  I^  was  by  the  Statute  of  Ki^rton,  o.  8,  reduced 
to  the  time  of  Henry  II. ;  and  by  the  Statute  of  Westmins- 
ter, 1,  0.  8,  the  period  within  which  write  of  right  might  be 
sued  out  was  brought  down  to  the  time  of  Riohard  I.  (Co. 
lit,  114,  b.) 

I.  As  to  limitetions  of  actions  and  luito  relating  to  real 
property. 

1.  And  first  of  limitetions  as  to  land  and  rent  generally. 

By  the  4  Hen.  YII.  o.  24,  a  fine  with  proclamations  was 
made  a  bar  to  all  persons  having  righte  of  entry  at  the 
time  of  the  fine  being  levied,  and  not  under  any  disabili- 
ties, if  they  did  not  claim  within  five  years  after  proclama- 
tion made  ;  and  to  persons  under  disabilities,  if  they  did  not 
claim  within  five  years  after  the  removal  of  their  disabili^ 
ties ;  and  to  all  persons  not  having  present  right  of  entry,  if 
they  did  not  olaim  with  five  years  aftor  their  right  of  entry 
accrued,  except  tliey  were  under  disabilities,  and  then 
within  five  years  after  the  removal  of  their  disabilities. 

The  first  general  stetute  establishing  regular  periods  for 
the  limitetion  of  actions  relating  to  land  was  the  32  Hen. 
VIII^  c.  2.  whereby  a  writ  of  right  on  the  seisin  of  an  ances- 
tor was  confined  to  sixty  years,  and  a  possessory  action  on  the 
aeisin  of  an  ancestor  to  fifty  years,  and  no  real  aotiob, 
droitural  or  possessory,  could  be  maintained  by  any  person 
on  his  own  seisin  after  a  lapse  of  thirty  yean ;  formedens 
in  reverter  and  remainder  were  required  to  be  sued  within 
fifty  years;  and  it  was  enacted  that  no  avowry  or  eogni- 
xauoe  should  be  made  foir  any  rent  or  service  after  fifty 
years  from  the  seisin  of  the  ancestor  or  any  other  person. 

By  the  21  Jac  I.,  c.  16,  the  period  for  all  write  of  forme- 
don  was  limited  to  twenty  years ;  and  it  was  eUaeted  gene- 
rally that  no  person  should  make  entry  into  any  lan&  but 
within  twenty  years  next  after  his  right  of  entry  accrued. 
Tbid  act  contained  a  saving  of  the  right  of  entry  of  persons 
who  at  the  time  when  such  right  first  descended  or  accrued 
were  minors,  ftmeM  eoi)eri,  non  compotB$  mtniU^  persons  im- 
prisoned or  beyond  the  seas,  and  their  heirs,  provided  they 
made  entrv  within  ton  years  after  the  removal  of  their 
respective  aisabilitiea. 

By  the  10  and  11  Wm.  IIL,  o.  14,  il  was  enfteted  that  no 
vmt  of  error  for  reversing  a  fine,  reooveryi  or  judgment 
should  be  brought  after  twenty  years. 

By  the  4  Anne,e.  16,  $  L6,  it  was  enacted  that  no  claim  or 
entry  made  of  or  upon  lands  should  be  effectual  to  avoid  a 
fine  levied  with  proclamations,  or  be  sufficient  within  the 
statute  21  Jac.  I.,  c  16,  unless  an  action  were  commenced 
within  one  year  of  such  entry  or  claim,  and  prosecuted  with 
effect 

By  the  9  Geo.  III.,  c.  16,  the  right  of  the  crown  to  sue  or 
implead  for  any  manors,  lands,  or  other  hereditemente 
(except  liberties  or  franchises)  was  limited  to  sixty  years. 
Before  this  act,  the  rule  that  nullum  tempos  oceurrit  regi 


was  universal ;  and  it  still  prevails  as  a  maxim  of  law. 
except  where  abridged  by  stetute.  The  same  maxim  ap- 
plies to  the  duchy  of  Cornwall,  which,  though  it  veste  in  the 
crown  from  time  to  time,  so  long  as  there  is  no  eldest  son 
of  the  sovereign,  or  other  person  entitled  to  the  dignity,  is 
not  within  the  above  stetute. 

The  next  stetute  upon  this  subject  is  the  important  act 
of  the  3  and  4  Wm.  IV.,  c.  27,  by  which  great  changes  were 
made  in  the  remedies  for  trying  the  righte  to  real  property, 
and  which  embodies  the  greater  part  of  the  present  law  of 
limitations  relating  thereto. 

In  order  to  understand  this  act,  it  is  necessary  to  advert 
to  the  definitions  of  the  words '  land,'  *  rent,'  '  person 
through  whom  another  claims,'  and  '  person,'  contained  in 
the  first  section.  Hie  word  *  land  *  extends  to  '  manors, 
messuages,  and  all  other  eorporeal  hereditemente  whatso- 
ever, and  also  to  tithes  (other  than  tiUies  belonging  to  a 
spiritual  or  eleemosynary  corporation  sole),  and  also  to  any 
snare,  estate,  or  intorest  in  them  or  any  of  them,  whether 
the  same  shall  be  a  freehold  or  chattel  interest,  and  whether 
freehold  or  copyhold,  or  held  aoeordinff  to  any  other  tenure ;' 
and  the  word  '  rent'  extends  '  to  all  herioto  and  to  all  ser- 
vices and  suite  for  which  a  distress  may  be  made,  and  to  all 
annuities  and  periodical  sums  of  money  charged  upon  or 
payable  out  of,  land  (except  moduses  or  compositions  be- 
longing to  a  spiritual  or  eleemosynary  corporation  sole) ;' 
and  the  '  person  through  whom  another  person  is  said  to 
claim'  means  '  any  person  by,  through,  or  under,  or  by  the 
aet  of  whom*  the  person  so  claiming  became  entitled  to  the 
estete  or  intorest  claimed,  as  heir,  issue  in  teil,  tenant  by 
the  ouriesy  of  England,  tenant  in  dower,  successor,  special 
or  general  occupant,  exeoutor»  administrator,  legatee,  bus- 
band»  assignee,  appointee^  devisee,  or  otherwise;  and  also 
any  person  who  was  entitled  to  an  estate  or  interest,  to 
which  the  person  so  claiming,  or  some  person  through 
whom  he  daims,  became  entitled  as  lord  by  oscheat ;'  and 
the  word  *  person '  extends  '  to  a  body  politic,  oorporate, 
or  cdlegiate,  and  to  a  class  of  creditors  or  other  persons,  as 
well  aa  an  individual'  There  seems  reason  to  think  that  the 
word  rent  here,  and  also  in  sect.  42  of  the  act,  refers  to  rente 
charged  upon  land  only,  and  not  to  conventional  rents  pay- 
able oy  tenante  to  their  landlords  ftn/ra,  sect.  42).  It  has 
been  aetermined  that  turnpike-road  truste  are  not  com- 
prised in  this  section,  and  are  consequently  not  affected  by 
subsequent  enactments.  (3  Beav.,  22.) 

By  section  2,  no  person  can  make  an  entry  or  distress,  or 
bring  an  action  to  recover  any  land  or  rent,  but  within 
twenty  years  after  the  right  to  make  such  entry  or  distress, 
or  bring  such  action,  aoerued  to  the  claimant,  or  some 
person  through  whom  ho  claims.  The  action  for  rent  here 
spoken  of  is  the  action  of  ejectment  The  action  for  debt  or 
covenant  for  rent  reserved,  belongs  to  personal  actions,  and 
will  be  afterwards  considered.  It  has  been  decided  under 
this  seetioo*  and  with  reference  to  the  next,  that  a  person 
claiming  an  annuity  charged  on  land,  under  a  will,  who 
has  never  received  his  annuity,  is  barred  by  it,  unless  he 
bring  his  Motion  within  twenty  years  of  the  death  of  the  tee- 
tetor.  (3  Bing.,  N.  C.,  644.) 

By  section  3,  the  right  to  make  an  entry  or  distress,  or 
bring  an  action  to  recover  any  land  or  rent,  is  to  be  deemed 
to  have  accrued  at  the  times  following: — (1)  When  the  per- 
son claiming,  or  some  one  through  whom  he  claims,  hai 
been  in  possession  of  the  rente  and  profite  of  such  lands,  ana 
has  been  afterwards  dispossessed  or  has  discontinued  such 
possession  or  receipt*  the  right  is  to  be  deemed  to  have  ao- 
erued at  the  time  of  such  dispossession  or  discontinuance  of 
possession,  or  at  the  last  time  when  such  rents  or  profite 
Were  received.  (2)  When  the  person  claiming  claims  as  being 
entitled,  immediatoly  upon  the  death  of  some  person  de- 
ceased, who  died  in  possession,  the  right  is  to  be  deemed  to 
have  accrued  on  the  death  of  that  person.  (3)  When  the  per- 
sou  claiming  claims  under  some  grant,  appointment,  or  sssur- 
anoOk  by  some  instrument  (other  than  a  will)  to  him,  or  some 
person  under  whom  he  claims,  from  a  person  who  was,  in 
respect  of  the  same  estate,  in  possession  or  in  receipt  of  the 
rente  and  profite  of  the  land  or  of  the  rent,  when  no  person 
entitled  under  the  instrument  has  been  in  such  posseastoa  of 
receipt,  the  right  is  to  be  deemed  to  have  accrued  at  the 
time  at  which  the  person  claiming,  or  the  person  through 
whom  he  claims,  became  entitled  by  virtue  of  such  instm  * 
ment  (4)  When  the  esteto  or  interest  claimed  has  been  in 
reversion  or  remainder,  and  no  nerson  has  been  in  posses- 
sion or  in  receipt  of  the  rente  ana  profite  in  respect  of  such 
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future  interest,  the  right  is  to  be  deemed  to  have  accrued 
when  such  estate  or  interest  became  an  estate  or  interest  in 
possession.  (5)  And  when  the  estate  or  interest  is  claimed 
in  respect  of  a  forfeiture  or  breach  of  condition,  the  right  is 
to  be  deemed  to  have  accrued  when  the  forfeiture  was  in- 
curred, or  the  condition  broken.  (Sect.  4)  But  when  such 
right  by  reason  of  any  forfeiture  or  breach  of  condition,  first 
accrued  in  respect  of  an  estate  or  interest  in  reversion  or 
remainder,  and  the  land  or  rent  has  not  been  recovered  by 
virtue  of  such  right,  the  right  to  make  an  entry  or  distress, 
or  bring  an  action,  is  to  be  deemed  to  have  accrued  at  the 
time  when  such  estate  or  interest  became  an  estate  or  in- 
terest in  possession,  as  if  no  such  forfeiture  or  breach  of 
condition  had  happened.  (Sect  5)  And  the  reversioner  is 
to  be  considered  as  having  a  new  right,  commencing  from 
the  time  of  the  estate  or  interest  vesting  in  possession  by 
the  determination  of  the  prior  estates,  notwithstanding  he, 
or  some  person  through  whom  he  claims,  may  at  any  time 
previously  to  the  creation  of  the  estate  which  has  deter- 
mined, have  been  in  possession  or  receipt  of  the  rents  and 
profits  of  such  land  or  of  such  rent 

An  administrator  for  the  purposes  of  this  act  is  to  claim 
from  the  death  of  the  intestate  (sect.  6).  This  section  re< 
moves,  for  the  purposes  of  the  act,  that  distinction  which 
existed,  under  tne  old  law,  between  executors  and  adminis- 
trators, by  which  the  right  of  the  former  was  considered  to 
commence  from  the  death  of  the  testator,  and  that  of  the 
latter  from  the  grant  of  administration. 

l*he  right  of  a  person  claiming  subject  to  a  tenancy 
at  will,  or  of  the  person  through  whom  he  claims,  is  to  be 
deemed  to  have  accrued  either  at  the  determination  of 
the  tenancy,  or  at  the  expiration  of  one  year  from  the  com- 
mencement of  the  tenancy ;  but  no  mortgagor  or  cestuyque 
trust  is  to  be  considered  a  tenant  at  will  to  his  mortgagee  or 
trustee  within  the  meaning  of  the  clause  (sect.  7). 

The  right  of  a  person  claiming  subject  to  a  tenancy 
from  year  to  year,  or  other  period,  without  any  lease  in 
writing,  or  of  the  person  through  whom  he  claims,  is  to  be 
deemed  to  have  accrued  at  the  determination  of  the  first  of 
such  years,  or  other  periods,  or  at  the  last  time  when  any 
rent  payable  in  respect  of  such  tenancy  has  been  received 
(which  shall  last  happen)  (sect.  8). 

Where  rent  amounting  to  20«.  and  upwards,  reserved 
by  a  lease  in  writing,  has  been  wrongfully  received,  and  no 
payment  of  such  rent  has  afterwards  been  made  to  the 
person  rightfully  entitled  thereto,  the  right  of  the  person 
entitled  is  to  be  aeemed  to  have  accrued  at  the  time  at  which 
the  rent  reserved  by  such  lease  was  first  so  wrongfully  re- 
ceived (sect.  9). 

The  three  last  sections  alter  the  old  rule  of  law,  that  the 
mere  receipt  of  rent  by  a  stranger  was  not  evidence  of  ad- 
verse possession  against  the  legal  owner,  for  it  was  no  dis- 
seisin, though  the  stranger  made  a  lease-reserving  rent,  un- 
less he  made  a  actual  entry. 

No  person  is  to  be  deemed  to  have  been  in  possession 
merely  by  reason  of  having  made  an  entry  (sect  lU).  This 
clause  will  have  the  effect  of  shortening  the  time  within 
which  an  ejectment  can  be  brought  within  the  21  Jac.  I.,  c. 
16,  and  the  4  &  5  Ann.,  c  16,  s.  14 ;  for  by  those  statutes  a 
party  might  enter  just  before  the  expiration  of  the  20  years, 
and  commence  his  action  within  one  year  after. 

No  right  of  entry  or  distress,  or  of  bringing  an  action,  is 
to  be  preserved  by  continual  claim  upon  or  near  any  land 
(sect.  1 1).  This  alters  the  old  law,  whereby  an  actual  entry 
made  every  yewc  and  day,  by  the  person  entitled,  or  his  attor- 
ney, was  sufficient  to  prevent  the  right  of  entry  being  tolled 
by  descent  or  barred  by  the  statute  of  limitations.  (Litt., 
ss.  414,  415.) 

The  possession  or  receipt  of  rents  and  profits  of  one  or 
more  coparceners,  joint-tenants,  or  tenants  in  common,  of 
the  entirety,  or  of  more  than  his  or  their  undivided  share  or 
shares,  for  his  or  their  own  benefit,  or  the  benefit  of  any  per- 
son or  persons  other  than  the  person  or  persons  actually 
entitled  to  the  other  share  or  shares,  is  not  to  be  deemed 
the  possession  of  such  last*mentioned  person  or  persons, 
or  any  of  them  (sect  12).  This  alters  the  old  rule,  that  the 
entry  of  one  coparcener,  joint-tenant,  or  tenant  in  common, 
was  the  entry  of  all,  so  as  to  prevent  the  statutes  of  limita- 
tion from  attaching. 

The  possession  of  the  younger  brother  or  other  relation 
of  the  person  entitled  as  heir  is  not  to  be  deemed  the  posses- 
Nion  of  the  person  entitled  as  heir  (sect  13).  This  abolishes 
the  luw  {)( jK/tscnio /rain's,  under  which  it  was  held  that  if 


a  man  seised  of  lands  had  two  children,  and  the  yoanger  son 
or  sister  entered  by  abatement,  without  the  heir  ever  having 
been  in  possession,  the  statute  did  not  operate  against  tha 
heir,  on  account  of  the  intendment  of  law  that  the  vouD|rer 
had  entered  claiming  under  the  same  title  of  hm  to  toe 
father. 

The  enactments  contained  in  the  above-mentiooed  aec* 
tions,  ftom  the  3rd  to  the  ISth  inclusiva,  are  toteoded  to 
remove  one  of  the  great  difficulties  attending  the  investiga- 
tion of  titles  under  the  old  law,  namdy,  the  determinatioo 
of  the  time  at  which  adverse  possession  commenced.  Wbe* 
ther  possession  was  adverse  or  not,  was  frequently  a  quest  ton 
of  fact  to  be  determined  by  a  jury,  and  therelbce  necessarily 
subject  to  great  unoertamty,  and  the  question  waa  often 
further  embarrassed  by  the  several  rules  of  law  befbce  men- 
tioned, as  well  as  by  the  principle  formerly  laid  down,  that 
possession,  righllul  in  its  commencement,  did  not  beoome 
wrongful  or  inverse  as  againat  the  true  owner  by  being  con- 
tinued beyond  the  period  at  which  the  right  of  the  parly  m 
possession  ceased. 

An  acknowledgment  in  writing  of  the  title  of  any  person 
actually  entitled  to  any  land  or  rent,  given  to  him  or  bis 
agent,  signed  by  the  party  in  possession  or  reeeipi  of  the 
rents  and  profits,  or  of  the  rent,  is  to  be  equivalent  to  the 
actual  possession  of  the  rent  and  profits,  or  of  the  rent, 
and  the  title  to  such  land  or  rent  is  to  be  deemed  to  have 
accrued  at  the  date  of  such  acknowledgement  (eeet  14). 
Formerly  parol  acknowledgements  were  admitted  to  have 
this  effect.  The  requiring  an  acknowledgement  in  writ- 
ing is  adopted  by  analogy  to  the  statute  9  Qeo,  1 V.,  c  14* 
as  to  actions  on  simple  contract,  and  lo  the  statute  3  & 
4  WilL  IV.,  c.  42,  s.  5,  as  to  actiona  on  specialtaea.  As  the 
possession  of  one  eoparoener,  joint  tenant,  or  tenant  in 
common  is  not  the  possession  of  another  (sect  12),  so  as  to 
take  the  case  out  of  the  statute,  it  seems  to  foltow  tfaat  an 
acknowledgement  in  writing  made  to  or  by  one  copareener, 
joint  tenant,  or  tenant  in  common,  will  not  be  endeoee  to 
establish  or  impugn  the  title  of  another. 

Persons  under  the  disability  of  infancy,  oovertore,  idiotcy, 
lunacy,  unsoundness  of  mind,  or  absenoe  beyond  aeoa*  or 
persons  claiming  under  them,  notwithstanding  the  period 
of  twenty  years  shall  have  expired,  are  to  be  aUowod  ten 
years  after  the  person  to  whom  the  right  first  aocrucd 
has  ceased  to  be  under  any  disability  or  has  died  (which 
shall  have  first  happened)  (sect  16).  It  is  to  be  obacucd 
that  imprisonment  is  not  a  disability  under  this  aet,  as  ii 
was  under  21  Jac  I.,  c.  16,  s.  2. 

But  no  entry,  distress,  or  aotion  is  to  be  made  or 
brought  by  any  person  under  disability  at  the  time  of  his 
right  accruing,  or  by  any  person  claiming  under  him,  bat 
within  forty  years  from  the  time  at  which  the  right  first 
accrued,  though  such  disability  should  have  continued 
during  the  whole  of  such  forty  years,  or  although  the  term 
of  ten  years  from  the  time  at  which  the  person  to  whom  tlie 
right  first  accrued  eeased  to  be  under  any  disability,  or  dM, 
should  not  have  expired  (sect  17). 

In  the  case  of  a  person  under  disability  at  the  time  that 
his  right  accrued  dying  under  such  disabihty,  no  further 
time  beyond  the  said  term  of  twenty  yeara  next  after  the 
right  accrued,  or  the  said  term  of  ten  years  after  the  death 
of  such  person,  is  to  be  allowed  by  reason  of  the  dianbihiy 
of  any  other  person  (sect  16). 

No  part  of  Great  Britain  and  Ireland,  nor  the  adiacmt 
islands,  is  to  be  deemed  beyond  seas,  within  the  mennmg 
of  the  act  (sect  19). 

It  was  held  upon  the  construction  of  21  Jac.  I.,  e.  I6«  s.  2, 
that  the  saving  in  that  clause  extended  only  to  the  persons 
upon  whom  the  right  first  descended,  so  that  when  the  ate- 
tute  once  began  to  run  as  against  him,  no  aubseqaent  dis- 
ability could  prevent  its  operation ;  but  that  the  right  of 
entry  subsisted  for  ten  years  after  the  oessor  of  the  dis- 
ability or  death  of  the  person  to  whom  the  right  fint  aeemed. 
however  long  that  disability  might  have  eontinned.    The 

{present  statute  confirms  the  first  rule,  and  eatabliabea  the 
imit  of  forty  years  as  to  the  second.  It  has  been  held  the: 
where  no  account  could  be  given  of  a  peraon  within  the  ex- 
ception of  the  statute  of  James  U  he  is  to  be  preaumed  to  be 
dead  at  the  end  of  seven  years  from  the  last  account  of  him 
6  East,  84) ;  but  there  is  no  presumption  of  law  aa  to  the 
time  at  which  his  death  actually  took  place,  which  is  a 
question  for  a  jury  to  determine  upon  the  facta  of  the  case. 
(I  Stark,  AT.  P.  C,  121 ;  2  Nev.  and  M.,  219.) 
Where  the  right  of  any  person  to  an  estate  in   poa 
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»e-^ioii  has  been  baiTed,  and  such  person  has  at  any  time 
during  the  period  of  limitation  been  emitted  to  any  other 
eataie.  intei'esl,  right,  or  possibility  in  reversion,  remainder, 
ur  utht'iwi^se.  in  or  to  the  same  land  or  rent,  no  entrv,  dis- 
ties«%,  or  action  is  to  be  made  or  brought  in  respect  or  such 
estate,  &c.,  unless  in  the  meantime  such  land  or  rent  has 
been  recovered  by  some  person  entitled  to  an  estate,  interest, 
or  ri-'lit  which  had  been  limited  or  taken  effect  after  or  in 
'1' foasunce  of  such  estate  or  interest  in  possession  (sect.  20). 
I'his  is  an  alteration  of  the  old  law,  under  which  a  person 
nii^ht  have  availed  himself  of  a  risht  of  entry  at  any  time 
witlun  twenty  years  after  it.  accrued,  although  in  the  mean- 
time the  same  person  mieht  have  had  a  different  right  in 
the  same  land  or  rent  which  had  been  previously  barred 
by  more  than  twenty  years*  adverse  possession. 

When  the  right  of  a  person  who  is  tenant  in  tail  of  any 
land  or  rent  is  barred  by  lapse  of  time,  no  entry,  distress, 
or  action  is  to  be  brought  by  any  person  claiming  an  estate 
or  interest  which  the  tenant  in  tail  might  have  baiTed 
(sect.  21). 

Possession  adverse  to  a  tenant  in  tail  is  to  run  on  against 
the  parties  claiming  estates  or  interests  which  be  might 
have  barred  (sect.  22). 

Tliese  clauses  make  a  great  alteration  of  the  law  as  it 
jitood  under  the  statute  of  James,  by  which  the  twenty 
years  commenced  only  from  the  time  at  which  the  right  to 
enter  actually  accrued,  and  therefore  each  remainder-man 
had  a  new  right  commencing  A'om  the  time  of  the  deter- 
mination of  the  prior  estates. 

When  a  teuant  in  tail  makes  an  assurance  which  does 
not  bar  those  in  remainder,  they  are  to  be  barred  at  the  end 
of  twenty  years'  possession  under  such  assurance,  reckoning 
the  twenty  years  from  the  time  at  which  such  assurance,  if 
then  executed,  would,  without  the  consent  of  any  otlier 
person*  have  barred  them  (sect.  23).  This  clause  gives  to 
ail  assurance  executed  by  a  tenant  in  tail  in  remainder, 
withuut  the  consent  of  the  protector,  followed  by  twenty 
years'  possession  under  it,  reckoning  from  the  time  at 
which  the  remainder  should,  according  to  the  limitations  of 
tlie  estate  tail,  have  vested  in  possession,  the  same  effect 
in  barring  the  remainders  over  as  an  assurance  by  him  with 
the  protector's  consent.  Formerly  no  length  of  possession 
under  a  conveyance  by  lease  and  release  could  have  the 
tr fleet  of  a  fine  or  recovery  in  barring  the  issue  in  tail,  or 
tiie  remainders  over,  and  therefore  when  an  ejectment  was 
brought  by  any  of  the  heirs  in  tail,  the  defendant  was  bound 
to  show  that  the  conveyance  to  him  or  his  ancestor  had 
been  by  fine  or  recovery. 

No  suit  in  equity  is  to  be  brought  for  the  recovery  of 
any  land  or  rent  but  within  the  time  when  the  plaintiff, 
it'  entitled  at  law,  might  have  brought  an  action  (sect.  24). 
This  clause  confirms  the  doctrine  already  established  in 
courts  of  equity. 

In  cases  of  express  trust,  the  right  of  the  cesiuy  que 
tni^it  to  bring  a  suit  against  a  trustee,  or  person  claiming 
t  h rough  him,  is  not  tc  be  deemed  to  have  accrued  till  a  con- 
\  eyunce  has  been  made  to  a  purchaser  for  a  valuable  con- 
si  deration,  and  then  only  as  against  such  purchaser  and  per- 
sofis  claiming  under  him  (sect.  26).  In  cases  of  express  trust, 
no  time,  as  between  the  cesiuy  que  tnut  and  trustee,  can 
opi-iate  OS  a  bar  to  the  right  of  the  former;  and  the  above- 
mentioned  clause  applies  as  between  the  cesiuy  que  trust 
and  strangers  only.  The  possession  of  the  trustee  is  that 
of  the  cesiuy  que  trust,  and  the  possession  of  the  cesiuy  que 
trust  cannot  be  adverse  to  the  trustee,  unless  where  there 
has  been  actual  ouster  of  the  trustee  by  the  cesiuy  que 
truMt,  or  where  the  latter  denies  the  title  of  the  trustee. 
Tiiough  no  time  bars  a  direct  trust,  as  between  trustee  and 
cp^tuy  que  trust,  a  court  of  equity  will  not  allow  a  man 
to  make  out  a  case  of  constructive  trust  at  a  great  distance 
of  tiiue,  and  after  long  acquiescence,  but  will  in  such 
cases  apply  rules  as  to  length  of  time  by  analogy  to  the 
statutes  of  limitation.  (17  Ves.,  97.) 

In  cases  of  concealed  fraud,  the  right  of  a  person  to 
brniiT  a  suit  in  equity  for  the  recovery  of  land  or  rent  of 
which  he,  or  the  person  through  whom  he  claims,  has  been 
depiived  by  such  frauil,  is  to  be  deemed  to  have  accrued  at 
I  He  time  when  the  fraud  was,  or,  with  reasonable  diligence, 
niis»lit  have  been  discovered;  but  nothing  in  this  clause  is 
to  atlecl  the  title  of  a  purchaser  for  valuable  consideration 
who  was  not  a  party  to  the  fraud,  and  had,  at  the  time  of  his 
puichase,  no  notice  of  such  fraud  (sect.  26).  This  principle 
haa  ilready  been  established  in  courts  of  equity. 
P.  C,  No.  1417. 


Nothing  in  the  act  is  (o  interfere  with  the  jurisdiction  of 
eouity  in  refusing  relief  on  the  ground  of  acquiescence  or 
otherwise,  to  any  person  whose  right  to  bring  a  suit  may 
not  be  barred  by  the  act  (sect.  27).  It  has  been  laid  down  in 
many  cases  in  the  courts  of  equity,  that  the  concurrence  of 
the  cesiuy  que  trust,  with  full  knowledge  of  the  circum- 
stances, in  a  breach  of  trust  by  his  trustee,  or  even  acquies- 
cence without  original  concurrence,  may  bar  him  of  his 
relief.     (3  Swanst.,  4,  et  seq.) 

Where  a  mortgagee  has  remained  in  possession  of 
the  rents  of  land,  or  in  receipt  of  any  rent  comprised  in 
his  mortgage  for  twenty  years,  the  mortgagor's  right  to 
bring  a  suit  for  redemption  will  be  barred,  unless  in  the 
meantime  an  acknowledgment  of  his  right  has  been  given 
to  the  mortgagor,  or  some  person  claiming  his  estate,  or  the 
agent  of  such  mortgagor  or  person,  in  writing,  signed  by  the 
mortgagee  or  person  claiming  under  him  ;  in  which  case  the 
suit  must  be  brought  within  twenty  years  after  the  date  of 
such  acknowledgment.  Where  there  are  several  mort- 
gagors, an  acknowledgment  to  one  is  to  be  as  effectual  as 
if  given  to  all ;  but  where  there  are  several  mortgagees, 
such  acknowledgment  is  to  be  effectual  only  against  such 
of  them  as  have  given  it;  and  the  persons  claiming  under 
them,  and  the  persons  entitled  to  estates  or  interests  after 
or  in  defeasance  of  their  estates  or  interests,  and  where  the 
mortgagees  giving  such  acknowledgment  are  entitled  to  a 
divided  part  of  the  land  or  rent,  but  not  to  an  ascertained 
part  of  the  mortgage  money,  the  mortgagor  is  to  be  entitled 
to  redeem  such  divided  part,  on  payment  of  a  proportionate 
part  of  the  mortgage  money  (sect.  28).  It  was  settled,  before 
this  act,  that  twenty  years'  possession  by  a  mortgagee  was 
a  bar  to.  the  right  of  redemption,  unless  there  was  in  the 
meantime  some  acknowledgment  of  the  mortgagor's  right; 
and  for  this  purpose  a  parol  acknowledgment,  if  clearly 
made,  was  considered  sufficient.  The  possession  of  the 
mortgagee  is  not,  like  an  adverse  possession  at  law,  incon- 
sistent with  the  equitable  title  of  the  mortgagor;  but  it  was 
considered  that  twenty  years'  negligence  on  the  part  of  the 
mortgagor  ought  to  protect  the  mortgagee  from  any  further 
liability  to  account.  There  is  no  saving  of  the  rights  of 
redemption  of  mortgagors  under  disabilities. 

At  the  determination  of  the  period  limited  by  the  act 
for  making  an  entry  or  distress,  or  bringing  any  action  or 
suit,  the  right  of  the  person  entitled  to  the  land  or  rent,  for 
the  recovery  of  which  such  entry,  distress,  action,  or  suit 
might  have  been  made  or  brought,  is  to  be  extinguished 
(sect.  34). 

The  receipt  of  rent  from  the  tenant  from  year  to  year, 
or  lessee,  is  to  be  deemed,  as  against  such  tenant  from 
year  to  year,  or  lessee,  or  any  person  claiming  under  him, 
to  be  receipt  of  the  profits  of  the  land  (sect.  3d). . 

By  section  36,  all  real  and  mixed  actions,  except  ejbct- 
ment,  and  the  actions  of  dower  and  quare  impedit  here- 
after referred  to,  were  abolished  after  the  31st  of  December, 
1834;  but  it  is  provided  by  sect.  3S,  that  any  person  whose 
right  of  entry  had,  at  the  passing  of  the  act,  been  taken 
away  by  descent  cast,  discontinuance,  or  warranty,  may  bring 
a  real  action  within  the  same  period  during  which  he 
might,  under  the  provisions  of  the  act,  have  made  an  eutry» 
had  his  right  of  entry  not  been  taken  away. 

Since  the  31st  day  of  December,  1833,  no  descent  cast, 
discontinuance,  or  warranty  can  toll  or  defeat  any  right  of 
entry  or  action  for  the  recovery  of  land  (sect.  39).  I3y  the 
old  law,  descents  of  corporeal  hereditaments  in  fee  simple 
to  the  heir  of  the  disseisor,  who  had  been  five  years  in  posses- 
sion without  entry  or  claim  on  the  pait  of  the  person  entitled, 
took  away  the  right  of  entry.  (Co.  Litt.,  240  b.)  A  discon- 
tinuance is  defined  by  Coke  to  be  'an  alienation  made  or  suf- 
fered by  tenant  in  tail,  or  by  any  that  is  seised  in  autre  droit, 
whereby  the  issue  in  tail,  or  the  heir  or  successor,  or  those 
in  reversion  and  remainder,  are  driven  to  their  action  ani 
cannot  enter.'  Warranty  of  lands  at  common  law  was  in 
general  held  to  loll  the  right  of  entry  of  the  heir.  (Co.  Litt., 
365  a,  393  b,  Butler's  notes.)  The  effect  of  this  section  of 
the  act  is  to  preserve  to  the  claimant  his  right  of  entry,  that 
is  to  say,  his  right  to  bring  an  action  of  ejectment,  notwith- 
standing descent  cast,  discontinuance,  or  warranty,  during 
the  whole  period  of  limitation. 

Since  the  3 1st  December,  1833,  no  money  secured 
upon  land  by  any  mortgage,  judgment,  lien,  or  other- 
wise, or  charged  upon  land  by  way  of  legacy,  can  be  re- 
covered by  action  or  suit,  but  within  twenty  years  after 
the  ri'^ht  to  receive  the  same  accrued,  unless  in  the  raeaa 

Vol.  XXII.-3  O 


S  T  A 


466 


8  T  A 


time  some  part  of  the  raoney  or  interest  thereon  bas  been 
paid,  or  some  acknowledgement  in  writing  of  the  right 
thereto  signed  by  the  person  liable  to  payment  or  his  agent, 
to  the  person  entitled  thereto  or  his  agent;  in  which  case 
the  action  or  suit  must  be  brought  within  twenty  years  after 
such  payment  or  acknowledgement  (sect.  40).  This  clause 
is  a  statutory  confirmation  of  what  was  formerly  established 
by  decision  as  to  money  secured  upon  land,  namely,  that 
possession  of  the  land  by  the  mortgagor  or  person  other- 
wise liable  for  payment  of  the  men^,  without  payment  or 
demand  of  principal  or  interest  for  twenty  years,  was  suffi- 
cient to  raise  the  presumption  of  satisfaction.  It  has  been 
determined  that  the  limitation  in  this  clause  applies  to 
bills  of  foreclosure,  which  are  in  substance  suits  to  recover 
the  money  secured  by  mortgage.  (9  Sim.,  570.)  With 
respect  to  legacies,  there  has  been  some  variety  of  decision. 
Formerly  it  seems  to  have  been  thought  that  there  was  no 
limitation  as  to  the  time  within  which  a  legacy  might  be 
demanded,  but  in  the  later  cases  the  court  of  equity  appears 
to  have  adopted  twenty  years  as  the  limit.  ^ 

The  above-mentioned  section  secures  to  the  mortgagee  to 
whom  a  payment  of  principal  or  interest  has  been  made,  or 
an  acknowledgment  in  writing  has  been  given,  his  right  of 
action  or  suit  as  to  the  money  for  twenty  years  from  the 
,  time  of  such  payment  or  acknowledgment,  and  in  the  latter 
case  his  right  of  entry,  distress,  or  action  for  the  recovery  of 
the  land  is  during  the  same  period  secured  to  him  by  the 
14th  section ;  but  it  being  considered  doubtful  whether  the 
2nd  section  did  not  bar  this  right,  when  the  act  relied  on  as 
taking  the  case  out  of  the  statute  was  a  payment  of  principal 
or  interest,  the  7  Wm.  IV.  and  I  Vic,  c.  28,  was  passed, 
reserving  to  the  mortgagee  the  right  of  entry,  distress,  and 
action  for  the  recovery  of  the  land  for  twenty  years  from 
the  last  payment  of  principal  or  interest,  although  more 
than  twenty  years  may  have  elapsed  since  the  right  first 
accrued. 

Arrears  of  dower,  or  damages  for  sucb  arrears,  are  not  to  bo 
recoverable  by  any  action  or  suit  beyond  six  years  before  the 
commencement  of  the  action  or  suit.  Before  the  act,  there 
was  no  limitation  either  at  law  or  in  equity  to  a  claim  for 
arrears  of  dower  during  the  life  of  the  heir  (sect  41). 

Since  the  31st  day  of  December,  1833,  no  arrears  of 
pent  or  of  interest  in  respect  of  any  money  charged  in  any 
manner  on  land  or  rent,  or  any  damages  in  respect  of  such 
arrear  of  rent  or  interest,  can  be  recovered  by  any  distress, 
action,  or  suit,  but  within  six  years  next  after  the  same 
respectively  became  due,  or  next  after  an  acknowledgment 
in  writing  given  to  the  person  entitled  thereto  or  his  agent, 
signed  by  the  person  by  whom  the  same  was  payable,  or  his 
agent;  except  where  there  has  been  a  prior  mortgagee  or 
other  incumbrancer  in  possession  within  one  year  next  be- 
fore an  action  or  suit  is  brought  by  aiy  person  entitled  to  a 
subsequent  mortgage  or  other  incumbrance  on  the  same 
land,  in  which  case  the  arrears  of  interest  may  be  recovered 
for  the  whole  time  during  which  such  prior  mortgagee  or 
incumbrancer  was  in  possession,  though  it  exceed  the  term 
of  six  years  (sect.  42).  It  had  already  been  established 
in  equity,  by  analogy  to  the  rule  at  law,  that  an  ac- 
count of  rents  and  profits  could  not  go  back  beyond  six 
years  before  the  filing  of  the  bill,  and  in  many  cases 
where  a  party  had  neglected  his  rights,  and  where  there 
was  no  disability  on  the  one  side,  or  fraud  on  the  other, 
the  court  has  refused  to  carry  the  account  farther  back 
than  the  filing  of  the  bill.  (I  Ball  and  B..  130.)  This 
discretionary  jurisdiction  seems  to  be  within  the  saving  of 
the  27th  clause  of  the  act.  It  seems  that  the  above  section 
refei*s  to  rents  charged  upon  land  only,  to  which  it  had  been 
held  that  the  former  statutes  did  not  apply»  and  not  to  con- 
ventional rents  (2  Bing.,  iST.  C,  688),  the  limitations  as  to 
which  are  provided  for  by  the  21  Jac.,  c.  16,  }  3,  and  the  3 
rud  4  Wm.  IV.,  c.  42,  J  3.* 

This  clause  contains  no  exception  in  favour  of  persons 
under  disabilities. 

2.  Of  limitations  as  to  tithes  and  other  ecclesiastical  pro- 
perty. 

On  the  principle  that  nullum  iempus  occurrit  ecclesitp, 
it  was  held  that  none  of  the  earlier  statutes  of  limita- 
tion had  any  application  to  actions  and  suits  relating  to 
tithes. 

The  first  statute  on  the  subject  is  the  53  Geo.IIL,c.  127, 

*  In  the  obsemtioni  upon  section  9,  omit  the  wordi,  '  Tho  action  for  reut 
iMrm  tpoken  of  is  the  action  of  pjectment ;'  and  in  the'following  sentence  of  the 
peragnplu  ioitead  of  •  nctioo  fbrdebt*  read  'action  of  debt.* 


aa  to  arrears  of  tithe^  which  enacts  that  no  action  abonld  be 
brought  for  the  recovery  of  any  penalty  for  not  settin;; 
out  tithes,  nor  any  suit  instituted  in  any  court  of  equity,  nor 
in  any  eocletiastioal  court,  to  recover  the  value  of  an) 
tithea,  unless  within  six  years  from  the  time  of  such  cithers 
becoming  due. 

No  limitatk>n  existed  of  the  time  within  which  soiu 
might  he  prosecuted  for  establishing  a  right  to  tithe ;  nor 
could  the  validity  of  any  modus  decimandt,  or  of  any  right 
to  exemption  or  discharge  from  tithes,  be  established,  but  b> 
antient  prescription,  or  by  proof  of  a  composition  nral 
existing  before  the  stat.  13  Blis.«  c.  10,  until  the  enactment 
of  the  2  &  3  Wm.  IV.,  c.  100. 

By  section  I  of  that  act,  all  prescriptions  for  any  modus  de- 
cimandi,  or  for  exemption  or  discharge  from  tithM  by  com- 
position real  or  otherwise,  are,  in  case  the  render  of  tithi'<> 
in  kind  shall  afterwards  be  demanded  by  any  person  except 
a  spiritual  or  eleemosynanr  corporation  sole,  or  by  any  cor- 
porate body,  to  be  deemed  valid  in  law,  upon  proof  of  Rai- 
ment or  render  of  such  modus  in  the  one  case,  and  enju}  - 
ment  of  the  exemption  in  the  other,  for  30  years'  next  befo't  v 
such  demand,  unless  the  commencement  of  suefa  payment, 
render,  or  enjoyment  be  shown  at  some  time  prior  to  miO- 
30  years,  or  the  payment,  render,  or  enjoyment  be  shown  t. 
have  been  under  some  deed  or  writing ;  and  if  such  proof  bo 
extended  to  60  years  before  the  time  of  such  demand,  thv 
claim  is  to  be  deemed  absolute  and  indefeasible,  unless  fW^U 
payments^  render,  or  enjoyment  be  shown  to  have  been  undrr 
some  deed  or  writing.  This  clause  applies  to  the  right  of  tl»* 
crown  and  of  the  duohy  of  Cornwall.  Where  the  tender  u' 
tithes  is  demanded  by  any  spiritual  or  eleemosynary  corpora- 
tion sole,  such  prescription  as  aforesaid  is  to  be  valid  and  in- 
defeasible upon  showing  such  payment  or  render  made,  or 
exemption  enjoyed  during  the  i^riod  in  which  two  pert* a  ^ 
in  succession  have  held  the  office  or  benefice  in  resyct . 
whereof  such  render  of  tithes  is  claimed,  and  for  three  year . 
after  the  appointment,  institution,  or  induction  of  a  thtrtl 
person,  provided  that,  if  such  period  do  not  amount  to  ^" 
years,  it  shall  be  necessary  to  show  such  payment  or  rendi : 
made,  or  enjoyment  had  during  such  further  number  ( f 
years,  either  before  or  after,  or  partly  before  and  pan!> 
after,  as  shall  with  the  said  period  amount  to  60  yeaia,  an<^ 
three  years  after  the  appointment  of  such  third  per««.  i 
as  aforesaid,  unless  it  be  shown  that  such  payment  o' 
render  was  made  or  exemption  enjoyed  under  some  dtv  ' 
or  writing. 

Every  composition  for  tithes  made  or  confirmed  bef^  t 
the  passing  of  the   act  by  decree  of  a  court  of  equ.* 
in  a  suit  in  which  the  ordinary,  patron,  and  incumbent  we 
parties,  and  not  since  set  aside,   abandoned,  or  deparie  . 
from,  is  to  be  held  valid ;  but  no  modus,  exemption,  or  d.- 
charge  is  to  be  deemed  within  the  act  unless  proved  to  hsNt 
existed  and  been  acted  upon  at  the  time  of,  or  within  a  )  c£l 
before  the  passing  of  the  act  (sect.  2). 

By  section  4  it  is  provided  that  the  act  shall  not  extei  •: 
to  cases  where  tithes  have  been  demised  by  deed  for  any  terii 
of  life  or  number  of  years,  or  where  any  composition  U  r 
tithes  has  been  made  by  the  person  or  body  corporate  «\« 
titled  to  them  with  the  owner  or  occupier  of  the  land  fijrar 
such  term  or  number  of  years,  where  such  demise  was  sui 
sisting  at  the  time  of  the  passing  of  the  act,  and  an  acti. 
or  suit  instituted  for  the  recovery  or  enforcing  payment  •> 
tithes  within  three  yeai-s  after  the  expiration,  surrender,  ^.i 
other  determination  of  such  demise  or  composition. 

By  section  5  it  is  provided  that  where  lands  have  been  he! 
or  occupied  by  the  person  entitled  to  the  tithes  tbereot  : 
rector,  vicar,  or  other  person,  or  by  any  lessee  of,  or  ax»\ 
person  compounding  for  tithes  with,  or  any  tenant  of  su(  ^ 
rector,  vicar,  or  other  person,  the  time  of  such  holding  i>. 
occupation  shall  be  excluded  in  the  computation  of  iin. 
several  periods  mentioned  in  the  act. 

And  by  section  6,  the  time  during  which  any  person  other- 
wise capable  of  resisting  any  claim  to  a  modus  or  exempli  i*" 
from  tithe  shall  be  an  infant,  idiot,  non  compos  meuti«. 
fdme  covert,  or  lay  tenant  for  life,  or  during  which  ai.v 
action  or  suit  shall  have  been  pending  and  diligently  pr<  - 
secuted  till  abated  by  the  death  of  parties,  is  to  be  exclude- 2 
in  the  computation  of  the  above-mentioned  periods,  exc<*|>: 
where  the  claim  is  declared  by  the  act  to  be  absolute. 

By  section  8,  no  presumption  is  to  be  allowed  in  supper 
of  any  claim,  upon  proof  of  exercise  of  the  right  claimed  f  r 
a  less  period  of  time  than  that  specified  in  the  act  as  eppli* 
cable  to  the  particular  claim. 
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suit  or  action  pending  shall  haye  been  abated  by  the  death 
of  parties,  is  to  be  excluded  in  the  computation  of  the  above- 
mentioned  periods,  except  where  the  right  or  claim  is  de- 
clared by  the  act  to  be  absolute  (sect.  7).  The  act  contains 
no  saying  in  favoar  of  persons  beyond  seas  or  in  prison. 

When  land  or  water,  over  or  from  which  any  way, 
watercourse,  or  use  of  water  has  been  enjoyed,  or  has 
been  held  under  any  term,  life,  or  years,  exceeding  three 
years  from  the  granting  thereof,  the  time  of  enjoyment, 
during  the  continuance  of  such  term,  is  to  be  excluded  from 
th6  term  of  forty  years,  in  case  the  claim  shall,  within  three 
years  after  the  end,  or  sooner,  determination  of  the  term  be 
resisted  by  any  person  entitled  iu  reversion  expectant  on  the 
determination  of  the  term  (sect.  8).  This  clause  applies 
only  to  a  way  or  watercourse,  and  use  of  water,  and  there- 
fore the  saving  cannot  include  the  rights  which  are  the 
subjects  of  the  first  and  third  sections.  The  consequence 
seems  to  be,  that  as  to  those  rights  the  reversioner  may, 
contrary  to  the  former  law  on  the  point,  be  bound  by  the 
acquiescence  of  the  owner  of  the  particular  estate. 

II.  As  to  Limitations  of  Personal  Actions  and  Suits  relat- 
ing to  Personal  Property. 

1.  Of  actions  of  assault  and  battery. 

By  the  21  Jac.  I,  c.  16,  s.  3,  all  actions  of  trespass,  of  as- 
sault, battery,  wounding,  imprisonment,  or  any  of  them, 
must  be  commenced  and  sued  within  four  years  after  the 
cause  of  action  arises. 

2.  Of  actions  of  slander. 

Bv  tho  21  Jac.  I,  c.  16,  s.  3,  all  actions  on  the  case  for 
words  must  be  commenced  and  sued  within  two  years  next 
after  the  words  spoken. 

Upon  the  construction  of  this  part  of  the  statute  it  has 
been  determined — 1,  That  an  action  for  scandalum  magna- 
turn  is  not  within  the  statute ;  2,  That  it  is  confined  to  slan- 
der of  the  person,  and  does  not  extend  to  actions  for  slander 
of  title,  which  is  a  cause  of  specific  damage ;  3,  That  if  the 
words  used  are  actionable,  the  statute  is  a  bar,  though  spe- 
cific damage  has  ensued ;  but  if  the  words  are  not  actionable, 
and  speciho  damage  has  arisen  from  them,  entitling  the 
plaintiff  to  an  action,  the  statute  is  no  bar.    (5  Bac,  Ab.) 

3«  Of  actions  arising  upon  simple  contract,  and  actions 
founded  iu  wrong. 

By  the  21  Jac  I.,  o.  16,  s.  3,  all  actions  of  trespass  quare 
clausum  fregiU  actions  of  trespass,  detinue,  trover,  and  re- 
plevin for  taking  away  goods  and  cattle,  actions  of  account 
and  upon  the  case  (except  merchant's  accounts),  actions  of 
debt  grounded  upon  lending  or  contract  without  specialty, 
and  actions  of  oebt  for  arrearages  of  rent,  must  be  com- 
menced and  sued  within  six  years  next  after  the  cause  of 
action  arises. 

The  same  period  of  limitation  is  established  by  the  53 
Geo.  III.,  c.  127,  s.  5,  for  the  recovery  of  penalties  for  not 
setting  out  tithes,  and  for  bringing  suits  in  equity  or  in  the 
ecclesiastical  courts,  for  the  recovery  of  the  value  of  tithes ; 
and  by  the  3  &  4  Wm.  IV.>  c.  42,  s.  3,  for  actions  of  debt 
upon  awards,  where  the  submission  is  not  by  specialty,  for 
actions  or  fines  due  in  respect  of  copyhold  estates,  for  actions 
against  a  sheriff  for  escapes,  and  tor  money  levied  under  a 
writ  of  fieri  /ados. 

Formerly  there  was  no  limitation  applicable  to  a  suit  for 
a  legjacy,  though  in  some  cases  presumption  of  payment  was 
admitted ;  but  the  3  &  4  Wm.  IV.,  c.  27,  s.  40,  which  fixes 
the  period  of  Umitation  to  twenty  years,  is  applicable  to  all 
legacies,  whether  charged  on  real  estate  or  not. 

Before  the  statute  of  the  3  &  4  Wm.  IV.,  c.  42,  there  was 
no  remed]f  for  iniuries  done  to  the  real  estate  of  a  person 
deceased,  in  his  lifetime,  nor  against  the  estate  of  a  person 
deceased,  in  respect  of  wrongs  done  by  him  in  his  lifetime 
to  the  property  of  another ;  but  now,  by  sect.  2,  executors 
may  bring  an  action  of  trespass,  or  trespass  on  the  case, 
for  an  injury  done  to  the  real  estate  of  a  deceased  person  in 
his  lifetime^  and  for  which  he  might  have  maintained  an 
action,  at  any  time  within  a  year  after  the  death  of  such 
person ;  and  any  such  action  may  be  brought  against  the 
executors  or  administrators  of  a  person  deceased,  for  an  in- 
jury done  by  him  in  his  lifetime  to  the  real  or  personal  pro- 
perty of  the  plaintiff,  within  six  calendar  montbs  after  they 
shall  have  taken  upon  themselves  the  administration  of  the 
deceased's  estate,  provided  in  each  case  that  the  injury  was 
committed  within  six  months  of  the  death  of  such  person. 

In  actions  on  the  case  in  which  the  gist  of  the  action  is 
the  consequential  damage,  the  time  of  limitation  runs  Irom 
'^e  time  of  the  occurring  of  the  damage.    In  actions  of  i^s- 


sumpsit  upon  contracts,  the  time  runs  from  the  date  of  th<» 
breach.     (5  Bsc  Ab,,  230.) 

It  would  seem  that  in  cases  of  fraud  the  statute  does  not 
begin  to  run,  but  from  the  discovery  of  the  fraud.  TLu 
rule,  as  before  stated,  is  now  establiBhed  by  statute  as  lo 
actions  relating  to  real  property. 

In  cases  of  intestacy,  where  the  cause  of  action  was  com- 
plete before  the  intestate's  death,  the  statute,  having  once 
begun  to  run,  continues  as  against  the  administrator,  e%en 
before  the  grant  of  the  letters  of  administration ;  but  wbect 
the  cause  of  action  was  not  complete  as  against  the  in- 
testate, the  statute  was  held  not  to  run  against  the  adminis- 
trator until  the  grant.  (Willes,27;  dB.and  Ald^  204.)  The 
latter  rule  has,  as  before  stated,  been  altered  as  to  real  pro- 
perty, but  not,  it  seems,  as  to  personalty. 

The  limitation  as  to  arrears  of  rent  in  the  statute  of 
James  does  not  apply  to  rents  reserved  by  indenture. 

For  the  purpose  of  settling  the  questions  that  had  existed 
as  to  what  was  a  sujficient  commencement  of  an  action 
to  take  the  casement  of  the  statute,  it  is  provided  by  Z 
Wm.  IV.,  c  39,  (10,  that  *  no  first  writ  shall  be  available 
to  prevent  the  operation  of  any  statute  whereby  the  com- 
mencement of  the  action  may  be  limited,  unless  the  defen- 
dant shall  be  arrested  thereon  or  served  therewith,  or  pn>- 
ceedings  to  or  toward  outlawry  shall  be  had  therenpoo,  or 
unless  such  writ  and  every  writ  (if  any)  issued  in  oontinua- 
tion  of  a  preceding  writ  shall  be  returned  non  e»t  iftventu9, 
and  entered  of  record  within  one  calendar  month  next  after 
the  expiration  thereof,  including  the  day  of  such  expiration, 
and  unless  every  writ  issued  in  continuation  of  a  precedir^ 
writ  shall  be  issued  within  one  such  calendar  month  aftt^r 
the  expiration  of  the  preceding  writ,  and  shall  contain  a 
memorandum  indorsed  thereon  or  subscribed  thereto,  »fK^- 
cifying  the  day  of  the  date  of  the  first  writ;  and  return  to  be 
made  in  bailable  process  by  the  sheriff  or  other  ol&cer  tu 
whom  the  writ  shall  be  directed,  or  his  successor  in  office', 
and  in  process  not  bailable,  by  the  plaintiff  or  his  attorney 
suing  out  the  same,  as  the  case  may  be.*  This  enactmciit 
applies  to  all  personal  actions. 

The  fourth  section  of  the  statute  of  James,  and  the  6\a 
section  of  the  3  and  4  Wm.  IV.,  c.  42,  both  contain  a  fw- 
viso,  that  if  judgment  in  any  of  the  above-men tioiK^l 
actions  be  given  for  the  plaintiflf,  and  afterwards  reversed  b  f 
error,  or  a  verdict  pass  for  him,  and  upon  matter  urged  n, 
arrest  of  judgment,  iudgment  be  given  against  him.  or  if 
the  defendant  should  have  been  outlawed,  and  should  after- 
wards reverse  the  outlawry,  the  plaintiff,  or  his  heirs,  c\^ 
enters,  or  administrators,  may  commence  a  new  action  • : 
suit,  within  a  year  after  such  reversal  of  judgment,  judg- 
ment, or  reversal  of  outlawry. 

The  7th  section  of  tho  statute  of  James  contains  an  c\- 
ception  in  favour  of  infants,  femes  covert,  non  comj  '•:-  r 
mentis,  and  persons  imprisoned  and  beyond  seas,  who  n^^\ 
bring  their  actions  within  the  times  mentioned  in  the  a.-'« 
after  the  removal  of  their  disabilities;  and  the  4  and  5  .\i>i., 
c.  16,  $  19,  enacts  that  in  case  of  the  absence  of  the  defc Mi- 
an ts  beyond  seas,  any  action  for  seaman*s  wages,  or  an)  <.' 
the  actions  enumerated  in  the  above-mentioned  clause  • . 
the  statute  of  James,  may  be  brought  within  the  times  roi:r 
tinned  in  the  statute,  after  the  return  of  the  defendants  frvm 
beyond  seas. 

Sect.  4  of  the  before-mentioned  act  of  3  and  4  Wm.  IV  . 
c.  42,  contains,  as  to  the  actions  enumerated  in  it,  a  sa%:  : 
of  the  right  of  persons  under  disabilities,  and  against  ut 
fendanto  absent  beyond  seas,  exactly  similar  to  the  abu^- 
except  that  it  does  not  extend  to  persons  imprisoned. 

'  By  sect.  7  of  the  last-mentioned  act,  no  part  of  the  Uniu  i 
Kingdom  or  of  the  adjacent  islands  is  to  be  decrmed  U 
yond  seas  within  the  meaning  of  that  act  or  of  the  .: 
Jac.  I.,  c.  16. 

Questions  had  frequently  arisen  as  to  the  effect  of  subv- 
quent  promises  and  acknowledgmento  to  take  a  case  out .  r 
the  statute  of  James.  Thus  it  was  held  that  no  ackDOwlf%ic- 
ment  was  sufficient  in  a  case  of  tort  or  breach  of  duty  to  taW 
the  case  out  of  the  statute,  while  in  a  case  of  debt  not  ou)>  i 
verbal  promise,  but  even  a  mere  acknowledgment  of  il  ■ 
existence  of  the  debt  was  held  sufficient,  not  against  I'u: 
party  making  it  only,  but  his  co-contractor,  ^o  sri  - 
such  questions,  it  was  enacted  by  9  Creo.  IV..  c  ]4.  $  , 
reciting  the  act  of  James,  that  in  actions  of  debt,  or  uf 
the  case,  grounded  on  any  simple  contract,  no  ackiK^- 
lodgment  should  be  deemed  sufficient,  unless  it  w«r«  i.i 
writing,  signed  by  the  party  chargeable  thereby;  sad  thai 
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where  therowere  two  or  more  joint  contractors,  or  executors, 
or  administrators  of  any  contractor,  the  written  promise  of 
one  or  more  of  them  should  not  bind  the  others.  But  it  was 
expressly  provided  that  nothing  in  the  act  contained  should 
alter,  take  away,  or  lessen  the  effect  of  any  payment  of 
principal  or  interest  by  any  person  whatsoever;  so  that  it 
would  seem  that  this  species  of  acknowledgment  will,  ac- 
cording? to  the  old  doctrine  (2  Saund.,  63,  y.  /i.  (/)i  he  effec- 
tual, not  ap^ainst  the  party  making  it  only,  but  his  co  con- 
tractor. Also  (by  sect  6)  no  indoi'sement  or  memorandum 
of  payment  upon  a  promissory  note,  bill  of  exchange,  or 
other  writing  n^ade  by  or  on  behalf  of  the  parly  to  whom 
P'lymcnt  should  he  made,  should  be  deemed  proof  of  such 
payment  to  take  the  case  out  of  the  statute  ;  and  ($  4)  that 
the  act  of  James  and  that  act  should  apply  to  simple  con- 
tract debts  alleged  on  the  part  of  a  defendant  by  way  of  set-off. 

4.  As  to  actions  arising;  upon  specialty. 

Before  the  3  &  4  Wm.  IV.,  c.  42,  there  was  no  statutable 
limitation  to  actions  upon  specialties,  though  the  courts 
held  that  payment  was  prima  facie  to  be  presumed  after 
twenty  years. 

By  the  3rd  section  of  the  above  act,  actions  of  debt  for  rent 
u  pon  an  indenture  of  demise,  actions  of  covenant  or  debt  upon 
hond  or  other  specialty,  and  actions  of  debt  or  scire  facias  up- 
on recognizance  must  be  commenced  and  sued  within  twenty 
years  after  the  cause  of  such  actions  or  suits  arises.  If  the  3 
and  4  Wm.  IV.,  c.  27,  $  42,  applies  to  actions  on  specialty,  it  is 
5o  far  repealed  by  this  act ;  but  the  better  opinion  seems  to 
he  that  the  former  act  applies  to  rents  which  are  a  chargo 
upon  land  only,  and  not  to  conventional  rents,  whether 
leserved  by  indenture  or  otherwise.    (2  Bing.,  N.  C,  688.) 

The  savings  on  the  ground  of  disability  of  the  plaintiff  and 
ahscnce  of  the  defendant,  and  the  limitations  after  judgment 
or  outlawrv  reversed,  are  the  same  as  for  actions  of  debt  not 
oil  ^i^cialty  by  the  same  act. 

By  sect.  5,  it  is  provided,  in  accordance  with  the  enact- 
ment of  9  Geo.  IV.,  c.  14,  as  to  actions  on  simple  contract, 
that  if  any  acknowledgment  has  been  made,  either  by 
writing  signed  by  the  party  liable  by  virtue  of  such  inden- 
ture, specialty,  or  recognizance,  or  his  agent,  or  by  part 
]Kiyment,  or  part  satisfaction,  on  account  of  any  principal  or 
interest  then  due  thereon,  the  person  entitled  may  bring  his 
ai'tion  for  the  money  remaining  unpaid  and  so  acknowledged 
to  be  due,  within  twenty  years  after  such  acknowledgment, 
or  part  payment,  and  in  case  of  the  plaintiff  being  under  any 
of  the  disabilities  mentioned  in  the  4th  section  of  the  same 
.'lot,  or  absence  of  the  defendant  beyond  seas  at  the  time  of 
such  acknowledgment  being  made,  then  within  twenty 
\  ears  of  the  removal  of  such  disabiUty,  or  the  return  of  the 
defendant  from  beyond  seas. 

III.  Of  Limitations  of  Actions  on  Penal  Statutes. 

By  the  31  Eliz.,  c.  5.,  i.  5  (which  act  repeals  a  previous  one, 
ibe  7  Hen.  VIII.,  c  3,  upon  the  same  subject),  all  actions, 
tsiuts,  bills,  indictmenU,  or  informations  for  any  forfeiture 
upon  any  statute  penal,  whether  made  before  or  since  the 
act.  whereby  the  forfeiture  is  limited  to  the  queen,  her  heirs, 
;ifid  successors  only,  must  be  brought  within  two  years  after 
tiie  commission  of  the  offence  ;  and  all  actions,  suits,  bills, 
indictments,  or  informations  for  any  forfeiture  upon  any 
j.eiial  statute,  whether  made  before  or  since  the  act  (except 
I  ho  statute  of  tillage),  the  benefit  and  suit  whereof  is  limited 
t'l  the  queen,  her  heirs,  and  successors,  and  to  any  other 
Ihiit  shall  prosecute  in  thai  behalf  must  be  brought  by  the 
jiersou  sueing  within  one  year  after  the  commission  of  the 
♦  Jence;  and  in  default  of  such  prosecution,  the  same  may 
ho-  brought  by  the  queen,  her  heirs  or  successors,  at  any 
time  within  two  years  after  the  end  of  that  year;  and  any 
:u  lion,  suit,  bill,  indictment,  or  information  brought  alter 
tlie  time  limited  is  to  be  void.  It  is  provided  that  where  a 
.shorter  time  is  limited  by  any  penal  statute,  the  prosecution 
must  be  within  the  time  so  limited. 

The  limitation  in  the  above  act  extends  to  offences  of 
i.rni>sion  as  well  as  commission  (2  Chit.,  Jt^  420),  and  to 
:M-iions  brought  by  the  common  informer  alone.  (I  Raym., 
:  ^.)  If  an  offence  prohibited  by  a  penal  statute  be  also  an 
i.t!i'rice  at  common  law,  it  has  been  held  that  a  prosecution 
lor  tlie  common  law  offence  is  not  restrained  by  the  statute. 
(  1  Mod.,  144.) 

It  was  doubted  whether  a  suit  by  a  common  informer  on 
a  ponal  statute  which  first  gives  an  action  to  the  party 
iMuH't'd.  and  after  a  certain  time  to  any  one  who  will  sue, 
>^a«  withiu  the  restraint  of  the  statute;  but  it  is  now  settled 
that  It  IS.    (Bull..  N.  R,  195.) 


A  prosecution  by  the  party  grieved  was  not  within  the 
restraint  of  the  statute ;  but  now.  by  the  3  &  4  Wm.  IV.,  c. 
42,  s.  3,  all  actions  for  penalties,  damages,  or  sums  of  money 
given  to  the  party  grieved  by  any  statute  now  or  hereafter 
to  be  in  force  must  be  brought  within  two  years  after  the 
cause  of  such  actions  or  suits.  It  is  provided  that  nothing 
in  that  section  should  extend  to  actions  the  time  for  bring- 
ing which  is  especially  limited  by  any  statute.  The  saving 
in  that  act  in  the  case  of  the  disability  of  the  plaintiff  and 
the  absence  of  the  defendant  beyond  seas,  and  also  the 
limitation  as  to  further  proceedings  after  judgment  or  out- 
lawry reversed,  apply  to  actions  by  the  party  grieved. 

By  the  24  Geo.  II.,  c.  44,  s.  I,  actions  against  justices  of 
the  peace  and  constables  or  others  acting  in  obedience  to 
their  warrants  are  limited  to  six  calendar  months. 

There  is  no  time  hmited  by  any  statute  for  indictments 
for  felonies  and  other  misdemeanours  when  there  is  no  for- 
feiture to  the  queen  or  to  the  prosecutor,  but  the  acts  of 
general  pardon  which  have  been  passed  from  time  to  timo 
have  the  effect  of  limitations.  The  last  of  such  acts  was  the 
20  Geo.  II.,  c.  52. 

IV.  Of  the  exceptions  to  the  operation  of  the  Statutes  of 
Limitation. 

The  exceptions  in  the  several  statutes  of  limitation  in 
favour  of  infants  and  other  persons  under  disabilities  have 
been  already  stated.  It  has  been  held  that  as  the  words  of 
the  statutes  as  to  absence  beyond  seas  are  express,  Scotland 
is  not  included  in  the  exception.  If  the  plaintiff  was  in  Eng- 
land at  the  time  that  the  caiTso  of  action  accrued,  the  statute 
runs  as  against  his  personal  representative,  though  abroad 
at  the  time  of  his  death.  The  absence  of  one  of  several  co- 
plaintifi^  will  not  prevent  the  statute  from  attaching,  for 
it  lays  the  others  under  no  disability  of  sueing.  If  the  right 
of  action  or  suit  be  vested  in  a  trustee,  the  cestuy  que  trust, 
though  under  disability,  will  be  bound  by  the  laches  of  the 
trustee  who  neglects  to  sue  within  the  time  provided  by  the 
statute,  and  he  will  have  no  remedy  but  against  the  trustee. 

It  has  been  stated  that,  in  cases  of  express  trust,  the 
statutes  of  limitation  have  no  application  as  between  trustee 
and  cestuy  que  trust;  and  that  in  cases  of  fraud  they 
operate  only  from  the  time  of  the  discovery  of  the  fraud. 
The  exception  in  the  21  Jac.  I.,  c.  16,  s.  3,  as  to  merchants* 
accounts,  applies  in  general  to  tradesmen  and  to  all  persons 
whatsoever  having  mutual  accounts  and  dealings,  but  not 
to  a  case  where  the  items  are  all  on  one  side,  as  in  that  be- 
tween a  tradesman  and  his  customer.  The  accounts  must 
also  be  open  and  current,  for  if  the  last  item  be  beyond  the 
six  years,  the  statute  operates  against  the  whole.  (2  Saund., 
124.  127  a,  n.;  Bull.,  N.  P.,  150.) 

Where  a  debtor  creates  by  his  will  a  trust  of  real  or  per- 
sonal estate  for  the  payment  of  his  debts,  such  a  trust  will 
prevent  the  statutes  from  operating  upon  a  debt  not  barred 
at  the  time  of  the  creation  of  the  trust,  that  is,  from  the  death 
of  the  testator ;  but  such  a  trust  will  not,  it  seems,  have  the 
effect  of  reviving  debts  barred  by  the  statute  at  the  time  of 
the  testator^s  death.     (5  Bac,  Ah.,  244.) 

Proceedings  in  bankruptcy  are  held  to  create  a  trust  for 
the  benefit  of  the  creditors,  so  as  to  take  a  debt  out  of  the 
statute;  and  proceedings  under  the  act  for  the  relief  of  in- 
solvent debtors  will  have  the  same  effecf.  A  decree  in  a 
creditor's  suit  also  creates  a  trust  for  the  benefit  of  the  cre- 
ditors so  as  to  prevent  the  operation  of  the  statute;  but  the 
trust  dates  only  from  the  decree,  and  the  mere  pendency  of 
a  suit  has  no  such  effect.     (2  Daniel,  C.  P.,  155,  156.) 

In  general,  in  personal  actions  the  statutes  of  Limita- 
tion do  not  run  against  the  estate  of  a  peri^on  who  has  died 
intestate,  in  respect  of  claims  accrued  after  his  death,  until 
the  appointment  of  an  administrator,  though  the  rule  is 
altered  by  3  &  4  Wm.  IV.,  c.  27,  s.  6,  as  to  rights  to  chattel 
interests  in  land,  and  apparently  also  as  to  money  charges  on 
land,  besides  arrears  of  dower  and  arrears  of  rent  or  interest 
of  money  charged  on  land.  And  if  there  be  no  personal 
representative  against  whom  actions  may  be  brought,  the 
rights  of  claimants  against  the  deceased's  estate  are  unaf- 
fected by  the  statutes,  as  no  laches  can  be  attributed  to  them 
untd  an  administrator  is  appointed.    (5  B.  and  Aid.,  204.) 

It  seems  that  if  a  bill  be  filed  in  chancery  which  is  after- 
wards dismissed,  the  matter  being  properly  cognizable  at 
law,  and  the  Statute  of  Limitations  attaches  in  the  mean- 
lime  on  the  demand,  the  court  will  preserve  the  plaintiff's 
right,  at  least  in  cases  where  he  was  stayed  from  proceeding 
at  law  by  some  act  of  the  court,  or  where  there  are  equit- 
able circumstances  attending  thQ  case.  (I  Vern.,  74.j    In 
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the  same  nanner,  if  an  action  be  commenced  in  one  court 
within  the  time  of  limitation,  and  afterwards  removed  into 
another  by  proceedings  on  the  part  of  the  defendant,  the 
plaintiff's  right  of  action  will  not.be  barred.  (5  Bac,  Ab.,  238.) 

It  has  been  shown  what  acknowledgments  are  sufficient 
in  real  and  personal  actions  and  suits  to  take  the  case  of 
the  plaintiff  out  of  the  operation  of  the  statutes. 

It  has  been  held  that  if  a  debtor,  after  bis  debt  is  barred 
by  the  statute,  publish  an  advertisement  in  the  Gazette  or 
other  newspaper,  that  all  persons  having  debts  owing  to 
them  by  him  will  receive  payment  on  application,  the  ope- 
lationof  the  statute  will  be  defeated.  (Prec.  in  Chan.,  385.) 

V.  Aa  to  what  courts  are  bound  by  the  Statutes  of  Limi- 
tation. 

The  Statutes  of  Limitation  extend  to  all  the  actions,  real 
and  personal,  above  enumerated ;  and  all  other  actions  on 
the  case  brought  in  any  court  of  common  law  in  England ; 
but  it  does  not  appear  that  they  can  apply  to  actions  re- 
specting any  interest  in  or  description  of  real  property  ex- 
cept those  properly  comprised  in  them. 

Courts  or  equity,  in  respect  to  legal  titles  and  demands, 
seem  to  have  been  held  bound  by  the  statutes  as  well 
as  the  common-law  courts,  but  with  respect  to  equitable 
titles  and  demands,  they  were  net  within  the  statutes,  and 
were  only  influenced  in  their  determinations  by  analogy  to 
the  statutes.  By  3  and  4  Wm.  IV.,  c.  27,  s.  24,  suiu 
in  equity,  with  respect  to  real  property  falling  within  the 
definition  of  land  or  rent  in  that  statute,  are  subjected  to 
the  same  limitations  as  actions  at  law,  but  it  would  seem 
that.suits  in  courts  of  equity  respecting  any  other  descrip- 
tion of  real  property,  and  suits  respecting  personal  property, 
except  legacies,  which  are  expressly  included  in  the  40th 
section  of  the  above-mentioned  act,  are  not  within  the  sta- 
tutable limitations,  but  are  governed  by  the  rules  of  limita- 
tion adopted  by  the  practice  of  those  courts, 
r  In  oases  of  charities  the  jurisdiction  of  courts  of  equity  is 
not  within  the  statutes.  But  though  a  charity  is  never  con- 
sidered in  equity  as  absolutely  barred  by  the  statutes,  or  by 
any  rule  of  limitation  analogous  to  them,  the  court  never- 
tlieless  takes  notice  of  a  long  adverse  possession  in  consider- 
ing the  effect  and  construction  of  instruments  under  which 
claims  are  set  up  on  its  behalf.     (2  J.  &  W.,  321.) 

It  was  formerly  held  that  though  the  Statute  of  Limita- 
tion was  a  bar  to  the  claim  of  a  debt,  it  was  not  a  bar  to 
discovery  in  equity  as  to  when  the  debt  became  due,  but 
the  point  seems  now  to  be  settled  Otherwise,  on  the  rule 
adoDted  that  a  plea  or  demurrer,  good  as  to  the  relief,  ex- 
tenos  to  the  discovery.  (Mitf.,  269.)  It  was  formerly.'thought 
that  the  statute  was  a  good  bar  to  a  bill  of  revivor  if  the 
proper  representative  dia  not  proceed  within  six  years  after 
the  abatement  of  a  suit,  and  if  there  had  been  no  decree, 
but  it  has  since  been  decided  otherwise  (I  M.  &  C,  121), 
80  that  it  would  seem  that  there  is  no  limit  to  the  time  at 
which  a  suit  in  equity,  once  commenced  by  the  filing 
of  a  bUU  may  be  revived.  A  decree,  being  in  the  na- 
ture of  a  judgment*  cannot  be  affected  by  the  Statutes  of 
Limitation,  though  the  court  has  sometimes  refused  to 
earry  a  decree  for  an  account  into  execution  after  a  great 
length  of  time,  and  under  peculiar  circumstances  of  laches. 

Formerly  the  Statute  of  L  mitation  was  no  plea  to  a  suit 
in  the  spiritual  court  or  in  t  e  Court  of  Admiralty,  where 
they  proceeded  according  to  their  law,  and  in  matters  of 
which  they  bad  cognizance.  (5  Bac,  Ab.,  233.)  By  the 
4  and  6  Ann.,  c.  16,  s.  17,  suits  and  actions  for  seamen's 
wages  in  the  Court  of  Admiralty  must  be  commenced  and 
sued  within  six  years.  By  the  3  and  4  William  IV., 
c.  27,  s.  43,  persons  claiming  tithes,  legacies,  or  any  other 
property  for  the  recovery  of  which  an  aclion  or  suit  at  law 
or  in  equity  might  have  been  brought,  cannot  bring  a  suit 
or  other  proceeding  in  any  spiritual  court  for  the  same  but 
within  the  period  during  which  they  might  have  brought 
their  action  at  Uw  or  suit  in  equity.  Also  by  the  27  Geo.  111., 
o.  44,  8.  1,  suits  in  the  Kcclesiastical  Court  for  defamatorv 
words  must  be  commenced  within  six  calendar  months,  and 
(sect.  2)  suits  for  fornication,  incontinence,  or  for  striking  or 
brawling  in  a  church  or  churchyard,  must  be  brought  within 
eight  calendar  months  after  the  commission  of  the  offence. 
But.  except  in  these  cases,  it  does  not  appear  that  the  Sta- 
tutes of  Limitation  have  any  application  to  suits  in  the 
Bcclesiastical  or  Admiralty  Courts. 

VL  As  to  the  manner  of  pleading  the  Statutes  of  Limita- 
tion. 
The  Statutes  of  Limitation  must  in  general  bo  pleaded 


positively  by  the  defendant  in  any  action  at  law*  wbo  viahes 
to  take  advantage  of  them,  and  he  cannot  give  them  ui 
evidence  (5  Bac.,  Ab.^  844) ;  and  it  has  been  held  in  equit.i 
that  unless  the  defendant  claims  the  benefit  of  the  staiuu* 
by  plea  or  answer,  he  cannot  insist  upon  them  in  bar  of  tuc 
plaintiff's  demand.    (Mitf«  277.) 

By  the  2  and  3  William  IV.,  c.  100,  a.  7,  iu  act;^u2> 
or  suits  as  to  moduses  and  exemptions  from  tithes,  it  i% 
sufficient  to  allege  that  the  modus  or  exemption,  or  d4<»- 
charge  claimed,  was  actually  exercised  fur  the  period  cnin- 
tion^  in  the  act  as  applicable  to  the  case;  and  if  the  otui  r 
party  intends  to  rely  upon  any  matter  of  fact  or  law  not  lu- 
oonsistent  with  the  simple  fact  of  the  exercise  and  ei\ju>  miiiX 
of  tlie  matter  claimed,  it  must  be  specially  alleged,  m  auft«  <.r 
to  the  allegation  of  the  party  claiming,  and  cannot  be  re- 
ceived in  evidence  on  any  general  traverse  or  denial  of  tii<* 
matter  claimed. 

By  the  2  and  3  William  IV.,  o.  71»  s.  5.  in  action  % 
and  suits  relating  to  the  prescriptive  rights  mentkiDed  ii> 
that  act,  it  is  sufficient,  in  pleading  such  a  right,  to  allege  *: 
generally  without  averring  its  existence  from  time  tmiuc- 
morial,  in  all  actions  on  the  case  and  other  pleadioga,  wt-*.  t» 
such  an  allegation  was  sufficient  before  the  paaainx  of  in- 
act;  and  in  pleading  to  actions  of  treapasa  ana  otUc 
pleadings,  where  before  the  passing  of  the  act  it  was  neces- 
sary to  allege  the  right  to  have  existed  from  time  immemo- 
rial, it  is  sufficient  to  allege  the  enjoyment  of  the  rigbi  b\ 
the  occupiers  to  have  existed  during  the  period  mentiouoi 
in  the  act  as  applicable  to  the  case,  without  claimiog  in  ih..* 
name  of  the  owner  of  the  fee,  and  if  the  other  party  ioten^'i* 
to  rely  upon  any  matter  of  fiict  or  law  not  inconsistent  »iu. 
the  simple  fact  of  ei\ioyment,  it  must  be  specially  alte^^c-i. 
and  cannot  be  received  in  evidence,  upon  any  goneral  tra- 
verse or  denial  of  the  plaintiff's  allegation. 

(Bacon,  Ab.,   art  '  Limitation  ;*  Chitty's  Siaiutet ;  aiii 
Report  of  Real  Property  Commissioners*) 

STAUNTON,  SIR  GEORGE  LEONARD,  was  li^- 
eldest  and  only  surviving  son  of  Colonel  George  S taunt.- 
of  Cargin  in  the  county  of  Galway,  Ireland,  a  gentleman  « 
small  fortune,  but  descended  from  a  very  antient  Eogl.f.. 
family.     He  was  bom  at  Cargin  on  the  19th  of  Apnl.  1 7  »; 
and  received  his  education  partly  in  Galway  and  partly  m 
Dublin,  until  he  entered  his  sixteenth  year,  when  th«  dt : 
cate  state  of  his  health,  and  a  tendency  to  oonaampt..  u. 
rendered  necessary  an  immediate  removal  to  a   warmi: 
climate.    His  father  accordingly  sent  him  to  Montpelii-. 
in  the  south  of  France,  where  be  remained  soma  years,  ui. . 
having  completed  his  studies  in  the  college  of  thai  city,  U 
took  a  medical  degree. 

In  the  year  1 760  he  returned  to  England,  and  reaided  i 
some  time  in  London,  where  he  occupied  himself  in  cou'::- 
buting  some  valuable  essays  to  the  periodical  pubUcati  -  - 
of  that  day,  and  formed  an  acquaintance  with  many  roih 
nentiliterary  men  of  the  time,  especially  Dr.  Johnson,  vt- 
in  the  year  1762,  upon  his  intended  embarkation  for  tu 
West  Indies,  wrote  him  a  most  affectionate  valedictorv  U  *- 
ter.  This  letter  is  preserved  in  Boswell's  '  Life  of  Dr.  JwL.s- 
son,'  and  bears  a  very  high  testimony  to  Mr.  Stauntu:.  • 
merits  at  that  early  period. 

Mr.  Stauuton  practised  for  a  short  time  in  the  West  1  - 
dies  as  a  physician,  but  he  held  at  the  same  time  eon^:-. 
able  official  situations  in  the  islands,  and  having  aequir-^ 
competent  fortune,  which  he  invested  in  estates  m   \ 
island  of  Granada,  he  returned  to  England  in  1770.    i 
1771  he  married  Jane,  the  second  daughter  of  Benjau  : 
Collins,  Esq.,  of  Milford,  near  Salisbury,  and  a  bnnker    - 
that  city ;   but  the  disorder  into  which  his  Weat  \v^\  \t 
property  fell  in  his  absence  obliged  him  very  soon  to  reic 
to  Granada,  where  he  continued  to  reside  until  the  cap;.ri 
of  the  island  by  the  French  in  1779- 

During  this  period  Mr.  Staunton  devoted  himself  \«  '* 
considerable  success  to  the  practice  of  the  law,  a  piuf«>fr. 
much  more  congenial  to  his  talents  and  habits  than  th:«t 
medicine,  and  he  was  appointed,  by  the  crown,  atton.v^ 
general  of  the  island.    In  1774  Lord  Macartney  went  o.j 
Granada  as  governor,  and  a  very  warm  intimacy  and  fr.c  . 
ship  was  soon  formed  between  that  nobleman  anil  >:- 
Staunton,  which  ended  only  with  their  lives.  Mr.Steuni  .  «- 
established  influence  and  character  in  Granada  remit  r 
his  aid  and  support  of  essential  advantage  to  the  admin  t*:- 
tion  of  the  new  governor,  and  these  and  other  8«r\'tct4  i  i* 
lordship  warmly  and  affectionately  acknowledged. 
Upon  the  capture  of  the  island  by  the  Frenclu  Leu 


STB 


472 


8TK 


opportunity  of  duitinguUliing  himself,  and  is  supposed  to 
have  died  in  or  soon  after  1661. 

(CampbeU's  Lit>e»  (/  the  Admirals ;  Chamock's  Biograr 
phia  Navalu.) 

8TE.   CROIX,   DE.   GUILLAUME  EMMANUEL 
JOSEPH  GUILHEM  DE  CLERMONT  LODE^E,  an 
eminent  French  historian,  was  born  at  Mormoiron  near 
Carpentras,  in  the  Comtat  V^naissin,  January  5,  1 746,  of  a 
noble  family.    He  was  educated  amon^^  the  Jesuits  of  Gre- 
noble, and  afterwards,  in  1761,  entered  the  army  with  a  cap- 
tain's commission  in  theFrench  cavalry,  and  as  aide-de-camp 
to  his  uncle  the  Chevalier  Sainte  Croix.  On  the  death  of  his 
uncle  the  same  year,  he  changed  his  regiment  and  obtained 
a  company  in  the  Grenadiers  de  France ;  after  serving  be- 
tween six  or  seven  years  he  left  the  army,  and,  abandoning 
an  active  life,  gave  himself  up  entirely  to  the  study  of  his- 
tory.   His  literary  labours  soon  obtained  him  distinction, 
and  he  had  the  honour  of  being  crowned  three  times  by  the 
AcadSmie  des  Belles- Lsttres,  of  which  he  was  made  a  foreign 
member  in  1 772,  being  at  that  time  resident  at  Mormoiron, 
not  then  in  the  French  dominions.    In  1770  he  married 
Mad'ile  d'Elbdne,  by  whom  he  had  two  sons  and  a  daughter. 
In  1791  he  shared  in  the  troubles  of  the  times,  being  driven 
from  his  home  and  thrown  into  prison ;  his  property  was 
sequestered  and  his  papers  and  books  destroyed.     He  suc- 
ceeded by  means  of  a  disguise  in  escaping  to  Paris  soon 
afterwards.    These  calamities  were  followed  by  severe  do- 
mestic afflictions  which  embittered  his  latter  years.    He 
died  March  11,  1809. 

Sainte  Croix*s  works  are  numerous.  Besides  contribut- 
ing many  articles  to  the  '  Journal  des  Savans,'  the  *  Maga- 
sin  EncvclopMioue,*  the  '  Archives  Litteraires/  the  *  Me- 
moires  de  TAcaa^mie  des  Belles-Lettres,*  he  published  the 
following  works : — *  Examen  Critique  des  Anciens  His- 
toriens  d* Alexandre  le  Grand,'  Paris,  1775;  second  edition, 
Paris,  1804.  This  work  was  translated  into  English  by  Sir 
Richard  Clayton,  1793.  '  I/Ezour- Vedam,  ou  Ancien  Com- 
mentaire  du  Vedam,  contenant  rExpu»ition  des  Opinions 
Religiouses  et  Philosophiques  des  Indieus,'  Yverdon,  1773. 
'  De  I'Etat  et  du  Sort  des  Colonies  des  Anciens  Peuples,* 
Pliiladelphie,  1779.  *  Observations  sur  le  Traill  de  Paix 
concluen  1763  entre  la  France  et  I'Angleterre,'  Yverdon, 
1782.  '  M^moires  pour  servir  &  THisioire  de  la  Religion 
Secrete  des  Anciens  Peuples,  aux  Rechcrches  Historiques 
sur  les  Mystdres  du  Paganisme,'  Paris,  1784.  '  Histoire  des 
Progrds  de  la  Puissance  Navale  d'Angleterre,'  Yverdon, 
1 782.  '  Les  Anciens  Gouvermens  F£deraiifs,  et  de  la  Legis- 
lation de  Crdte,'  Paris,  1798! 

(For  further  information  see  the  Notice  Hietorique,  by 
Sylvestre  de  Sacy,  prefixed  to  the  Catalogue  of  Sainte 
Croix's  library,  Paris,  1809,  8vo.) 

STE.  MARIE,  at  present  the  only  settlement  which  the 
French  preserve  on  tne  eastern  coast  of  Madagascar,  is 'an 
island  whose  centre  is  in  16^  45'  S.  lat.  and  AO*'  56' £.  long. 
It  is  called  by  the  natives  Nossi'Ibrahim,  and  is  separated 
from  Madagascar  by  a  channel,  which  in  its  narrowest  part 
is  about  three  miles  across,  but  towards  the  northern  extre- 
mity of  the  island  widens  to  ten  miles.  The  island  extends 
in  length  from  south-west  to  north-east  about  thirty  miles, 
and  varies  in  width  between  five  and  eight  miles.  The  cir- 
cuit is  nearly  seventy  miles.  A  narrow  arm  of  the  sea,  not 
far  fh)m  its  most  southern  extremity,  separates  a  small  part 
of  the  island  at  high  water  from  the  remainder.  The 
southern  part  of  Sainte  Marie  is  surrounded  by  a  reef,  rising 
above  the  level  of  the  sea,  but  thei«  are  several  openings  in 
it,  three  of  which  arc  deep  enough  for  large  vessels.  The 
shores  of  the  island  are  in  general  low  and  swampy,  except 
in  a  few  places  of  small  extent,  where  they  are  of  moderate 
elevation.  The  interior  consists  of  hills  apparently  isolated, 
but  arranged  in  chains  in  the  direction  of  the  island  from 
south-west  to  north-east.  The  highest  of  them  are  from 
160  to  200  feet  above  the  sea-level.  Their  slopes  are  gentle, 
and  admit  cultivation  to  the  very  summit;  some  of  them  ase 
used  as  pasture-ground.  The  soil  is  bad,  except  a  narrow 
tract  in  the  interior,  which  may  cover  one-fifth  of  the  area 
of  the  island,  and  which  is  regularly  cultivated  by  the 
natives.  The  channel  which  divides  Sainte  Marie  from  Ma- 
dagascar is  a  vast  roadstead,  with  good  anchorage,  and  safe, 
even  during  the  western  gales,  which  rarely  occur.  From 
this  channel  an  inlet  enters  eastward  into  the  island,  which 
is  more  than  2200  fathoms  long,  and  about  1100  fathoms 
wide,  and  constitutes  the  harbour  of  Port  Louis.  At  the 
entrance  of  the  harboujr  is  a  small  island,  called  Lllot  Ma- 


dame. '  The  passage  aouth  of  this  island  can  only  be  navi- 
gated by  small  vessels,  but  the  northern  paasage  la  deep 
enough  for  frigates.  At  this  place  the  French  settlement 
has  been  made,  as  it  affords  a  safe  anchorage  for  several 
vessels,  and  as  the  interior  of  the  harbour  is  almost  entirely 
filled  up  with  shoals.  The  island  is  watered  by  many 
streams,  and  the  water  Is  generalW  good. 

The  climate  is  very  moist.    The  wet  season  begins  in 
March  and  continues  to  August.    In  May,  June,  and  July, 
it  rains  nearly  without  intermission,  and  sometimes  in  Au- 
gust   But  even  between  August  and  the  end  of  February 
rain  is  frequent.    The  number  of  days  on  which  rain  U\\\ 
is  stated  to  vary  between  220  and  240,  and  it  is  presumed 
that  there  are  few  places  on  the  globe  on  which  a  greater 
quantity  of  rain  descends.  The  heat  is  excessive  in  January 
and  February,  when  the  thermometer  sometimes  rises  la 
the  afternoon  to  100^  and  varies  during  the  remainder  of 
the  day  between  SS**  and  92^ ;  but  in  the  night  it  desceiMU 
considerably,  so  that  at  sun-rise  it  sometimes  is  at  70^  and 
even  68°.  During  the  rainy  season  the  winds  in  general  \ar) 
between  south-west  and  south-east,  and  only  occasionally 
blow  from  the  east  or  north-east,  generally  in  February  avid 
March.    In  the  dry  season  the  winds  vaiy  between  south- 
east and  north-east;    they  rarely  blow  from  the  south 
or  south-wesL    The  land-breexe,  which  blows  from  Mada> 
gascar,  is  felt  during  the  night  and  early  part  of  the  dny. 
and  the  sea-breeze  sets  in  at  noon.    In  the  dry  season  tllo 
breezes  are  very  feeble,  but  during  the  rains  they  nearly  al- 
ways blow  with  great  force.    The  hurricanes,  which  are  t** 
terrible  on  the  islands  of  Mauritius  and  Bourbon,  are  felt 
much  less  in  Madagascar,  and  particularly  at  Sainte  Mane 
The  natives  rear  cattle  and  cultivate  rice,  mandtoe,  and  souse 
other  vegetables ;  and  a  great  part  of  the  island  is  cover  (.-d 
with  forests,  which  contain  many  timber-trees.*The  Frer. -:. 
settlers  introduced  several  tropical  productions,  and  th  \ 
continue  to  cultivate  coflee,  cloves,  sugar,  and  some  \c(:r- 
tables.     A  considerable  number  of  the  natives  live  en  tl.e 
produce  of  their  fisheries,  fish  being  very  abundant  at  cer- 
tain seasons  of  the  year.    Dried  fish  is  exported  to  sevetul 
places  in  Madagascar. 

The  population  is  composed  of  natives  and  ibreigncr* 
In  1836  it  was  below  5000  individuals,  of  whom  about  40i'U 
were  natives,  orMalgashes,  as  the  inhabitants  of  Madagai^^tr 
are  called.    There  were  also  67  persons  paid  by  the  Frenci* 
government,  13  European  settlers,  and  some  blacks.     Ttic 
foreign  population  did  not  exceed  700  individuals.     Th« 
French  have  built  a  few  houses  at  Port  Louis,  and  fortificV 
L'llot  Madame.     In  the  vicinity  of  Port  Louis  are  a  tv  * 
plantations,  in  which  the  French  cultivate  the  articles  < ' 
export  for  the  European  market.     The  natives  inhah.: 
about  40  villages  chiefly  situated  in  the  interior  of  Ibe  islai.  i 
The  commerce  of  Sainte  Marie  is  not  important,  and  .» 
only  carried  on  with  the  islands  of  Bourbon  and  Madagas^-a. 
Bourbon   receives  from   Sainte  Marie  and  other  pcri^  . 
Madagascar,  catile,   beef,  pork,  suet,  a  few  hides,  tat  : 
turtles,  game,  rice  and  paddy,  and  some  timber ;  aud  ^^. :« 
to  it  some  cotton -stuffs  of  French  and  EnsUsh  manufacit.  *. 
spirits,  salt,  soap,  some  articles  of  hardware,  arms,   ar.i 
crockery. 

The  French  began  to  form  settlements  on  the  ea>tcr:; 
coast  of  Madagascar  as  early  as   1642,  but  tiiey  had  :  . 
stability,  as  they  were  frequently  changed,  abandoned,  sr  ' 
again  taken  possession  of.  The  few  places  occupied  by  ih^  'u 
at  the  beginning  of  the  present  century  were  taken  by    : 
English  in   1811,  and  destroyed.     In  1818  and   ISli  i! 
French  again  took  possession  of  Sainte  Marie,  Titingi  e. 
Foul  Point,  Fort  Dauphin,  and  Sainte  Lucie;  and  in  I.-. 
Sainte  Marie  was  regularly  settled  by  a  colony  of  sercnu- 
nine  persons.  But  a  war  soon  broke  out  between  the  Fici  .. 
and  Radama,  the  king  of  Madagascar,  who  took   F  •; 
Dauphin  and  the  other  places  in  1825,  with  the  except:  i. 
of  Sainte  Marie.    In  1829  the  French  began  an  active  « j  - 
with  the  queen  of  Madagascar,  who  had  succeeded  Rada:..  • 
and  retook  several  places,  as  Titingue,  Foul  P^iut,  ai. 
Tamatave ;  but  after  the  revolution  of  1830,  all  these  po«M.  ^ 
sions  were  again  abandoned,  and  thus  Sainte  Mane  1 1> 
remained  the  only  French  settlement  on  Madagascar. 

{Notices  Statistiqu^s  sur  les  Colonies Fi-ancaises,  P.... 
1840.)  '^ 

STEALING.    [Larceny.]      . 

STEAM  is  the  name  given  in  general  to  theTapi'i.:» 
arising  from  moist  or  liquid  bodies  when  subjected  to  ii.c 
action  of  beat:    iu  the  mechanical  applicaiioiu  bow%\vr 
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water  is  the  liquid  used ;  we  shall  therefore,  in  this  articlet 
trent  steam  as  the  vapour  of  water. 

Sicnm,  naturally,  like  other  gases,  is  transparent  and 
c  >1u  irlcss,  its  visibility  in  air  arising  from  its  partial  lique- 
f.iction,  whence  arise  small  vesicles  of  water  enclosing 
bteara,  which  are  capable  of  reflecting  light.  From  their 
great  number,  the  light  which  they  reflect  or  transmit, 
coming  to  the  eye  from  all  angles  of  incidence,  and  being  a 
ck  nbination  of  the  primary  coloured  rays,  is  white,  as  in 
snow,  the  foam  of  a  cascade,  &c. 

As  the  application  of  heat  has  generally  an  expansive 
elTect  on  bodies,  so  water  converted  into  steam  occupies 
more  than  17(^0  times  its  former  space.  The  action  of  heat 
id  liqucfyins^  ice,  on  the  contrary,  slightly  diminishes  its 
bulk,  which  remarkable  exception  to  the  general  effects  of 
caloric  is  explained  by  an  alteration  of  the  relative  positions 
of  [he  solid  elementary  crystals  of  ice  in  passing  into  its 
ii(]uid  form,  and  arising  from  the  repulsive  action  of  heat; 
tor  it  is  easy  to  conceive  how  an  alteration  in  the  axes  of 
a  multitude  of  such  infinitely  small  crystals,  produced  itself 
by  repulsion,  would  bring  the  whole  to  occupy  a  smaller 
>pnce  than  before.     (Biot,  Physique.) 

When  ice  or  snow  is  in  the  process  of  liquefaction,  a  mer- 
curial thermometer  plunged  in  it  will  remain  constantly  at 
the  same  height,  whatever  heat  is  applied,  until  the  whole 
mass  is  dissolved.    This  heat,  latent  to  the  thermometer, 
but  measurable  by  a  calorimeter,  is  the  caloric  of  liquefac- 
tion.   Continuing  after  this  stage  to  apply  more  heat,  the 
ihcrraoraeter  in  the  water  will  be  observed  to  indicate  rising 
t<  rnpcraturea  proporti'Mial  to  the  surplus  of  heat  thus  given. 
It'  the  heat  be  applied  to  the  bottom  of  the  vessel  containing 
ihe  water,  the  lowest  stratum  of  the  water  expanded  by  the 
liuat  becomes  specifically  I  i{;hter  than  the  incumbent  strata; 
it    therefore  rises,  making  way  for  a  descending  current  of 
the  colder  parts,  which  in  their  turn  rise,  and  thus  the  heat 
b(?coiiies  diffased  through  the  whole  mass.     Upon  a  further 
np|)l!eatiunof  heat,  globules  of  vapour  formed  at  the  bottom 
ri^e  along  the  sides  of  the  vessel,  but  become  liquefied  in 
reaching    strata   of  inferior    temperature.     When    these 
Tmi  l)blcs  become  larger  and  more  frequent,  their  condensation 
i^  a  I  tended  by  a  series  of  sounds  commonly  called  sin^ng; 
nu'l  after  they  have  acquired  suflicicnt  heat  to  reacu  the 
surface,  and  sufficient  elasticity  to  overcome  the  pressure  of 
the  atmosphere,  the  vapour  passes  into  the  air  in  the  form 
oC  steam,  and  the  water  is  then  said  to  boil.   The  further  ap- 
I  heat  ion  of  heat  converts  gradually  the  whole  of  the  water 
into  steam,  during  which  the  thermometer  again  becomes 
.stationary,  showing  the  absorption  of  latent  heat ;  but  after 
tilts  stage  has  been  completed,  it  proceeds  again  to  indicate 
(h'greesof  temperature  nearly  proportional  to  the  surplus 
liL-at  then  applied.     Hence  we  have  two  fixed  points  for  the 
tliermomeler;    that  of  melting  ice,  0"  Centigrade,  or  32° 
1  ahrcnheit ;  and  that  of  boiling-water,  100"  Centigrade,  or 
•jli"'  Fahrenheit.     [Thermometer] 

T!»e  point  of  ebullition  will  occur  at  lower  temperatures 
I'V  (iiniinishing  tho  pressure,  30  inches  bein^  the  ordinary 
h'ip^ht  of  the  barometer  [Barometer]  ;  we  may  diminish  its 
atiiiudo  by  ascending  a  mountain,  or  wo  may  draw  away  a 
voriion  of  the  air  by  means  of  the  Air-Pump;  steam  will 
I  hou  be  produced  at  a  proportionally  lower  temperature. 
Wiien  we  continue  to  apply  heat  to  ordinary  steam,  ynder  a 
constant  bulk,  its  elasticity  rapidly  increases,  and  it  is  then 
t  oi  mod  high-pressure ;  steam  of  the  ordinary  temperature 
li  Miig  termed  Imo- pressure, 

'V\\c  following  table  gives  the  temperature  of  boiling  water 
iind  the  corresponding  pressures  of  the  air  as  observed  by 
i)r.  Dalton  and  Sir  J.  llobison,  tbo^c  of  the  former  are 
laarked  by  the  letter  D,  those  of  the  latter  by  R :— 


Ilcntofbuiliog 

Correspotidiiii; 

water. 

pressure  of  uir. 

R 

215* 

31-8 

R 

214° 

31-2 

R 

213" 

30-6 

•^ 

212° 

30- 

R 

211"* 

20'4 

R 

210° 

28-8 

R 

209° 

28- 2 

D 

•J00° 

22- 8 

D 

180° 

15-2 

)3 

U)0° 

9-*l5 

D 

i-io° 

3-27 

D 

100* 

1-97 

D 

BO' 

1-03 

r,c., 

Nu. 

lll^. 

« 

Upon  the  important  subject  of  the  relations  between  thtt 
temperature  anji  elasticity  of  steam,  a  multitude  of  expert* 
mentg  have  been  made  by  Watt,  Southern,  Ure,  Dalton, 
Arago,  &c.  The  following  table  for  high-pressures  ik  from 
the  observations  of  Southern  :•— 


AUnosplieret. 

Birometen; 

1 

29-8 

212° 

2 

59-6 

250-3 

4 

119-2 

293-4 

8 

238-4 

343-6 

The  following  is  a  table  abridged  from  Dr.  Ure's,  showing 
the  elastic  force  of  the  vapour  of  water  in  mercurial  inches, 
with  the  corresponding  temperatures,  in  which,  it  may  be 
observed,  that  Dr.  Dnlion  is  confirmed  in  giving  some  clastic 
force  even  at  the  temperature  of  freezing: — 


Trmp. 

Elast. 

Temp. 

EIa9t. 

Temp. 

Kl*til. 

Temp. 

EUst 

32** 

0-20 

170° 

12-05 

270° 

86-30 

300-6° 

140-90 

d5 

0-42 

180 

15-16 

273-7 

91-20 

302 

14  1-30 

65 

0-63 

190 

19-00 

277-9 

97-80 

303-8 

147-70 

75 

086 

200 

23-60 

280 

101-90. 

305 

150-56 

80 

roi 

212 

30-00 

283-8 

107-70 

306*8 

154-40 

90 

1-36 

220 

35-54 

285-2 

112-20 

308 

157*70 

100 

1-86 

230 

43-10 

287-2  1I4-80J 

310 

161*30 

105 

2-10 

240 

51-70 

290 

120*15 

311-4 

164*80 

120 

3-30 

245 

56-34 

294 

126*70 

312 

167-00 

130 

4-37 

250 

61-90 

295-6 

130-40 

140 

6-77 

255 

67-25 

297-1 

133-90 

150 

7-53 

260 

72-30 

298-8 

137-40 

160 

9-GO 

265 

78-04 

300 

139-70 

Various  tables  of  the  same  kind  have  been  constructed 
and  published  by  the  French  academicians  at  the  desire  of 
government,  and  also  by  a  committee  of  American  gentle- 
men, which  however  do  not  harmonise  with  the  first-named 
tables. 

Various  empiric  formula)  have  been  attempted,  and  some 
on  particular  hypotheses  have  been  calculated  to  represent 
the  relation  between  the  elastic  force  of  steam  and  the  tem- 
perature. As  they  all  deviate  from  the  observed  results  at 
very  high  or  very  low  pressures,  we  shall  here  mention  only 
a  few  of  the  more  celebrated. 

Laplace's  formula  (from  Dalton's  experiments) : — 

F„=p.(10) 

where  F«  is  the  force  at  a  temperature  n°  centigrade,  and 
p,  the  pressure  of  the  atmosphere  =0*76  metres,  and 
a=:0'OI54547;  /9=0-0000625826. 
Ivory's  formula  (from  Ure's  experiments)  :— 

Log.  |j=a/-i3/'4.y/», 

where 

o=*0087466;  /3=:-000015178 ;  y=000000024825. 

Dr.Young*s  formula  is  remarkable  from  its  simplicity:— 

F=(l-i-0  0029/y. 
Formula  of  the  French  Academy  :— 

F=(l+0-7153O*, 
the  degrees  being  here  centisimal. 

The  general  formula  between  the  pressure,  density,  and 
temperature  for  all  gases  is 

;>=icp(l+oe) 
p  being  the  pressure,  p  the  density,  and  0  the  temperature ; 
K  and  a  are  constants  peculiar  to  the  gas.     If  now  we  con 
sider  the  abtotUte  heat  V  to  be  a  function  of  the  tempera 
ture,  we  can  deduce  from  this,  by  the  integration  of  a  parlia. 
diflferential  equation,  the  relation 


-  =^V)  ....    (Poisson,  3/tfC.,  vol,  ii.) 

P 
If  therefore  the  absolute  heat  were  constant  {i.e.  the  sum  of 
the  latent  and  sensible  heat),  we  should  upon  determining 
7  by  observation,  have  tho  complete  solution  of  the  relation 
between  the  elasticity  and  temperature  for  each  gas.  The 
results  in  tho  case  of  steam  are,  as  above  mentioned,  how- 
ever, but  approximations,  and  in  extreme  temperatures  by  no 
means  close.  Sir  J.  Lubbock  has  therefore  modified  the 
hypothesis,  bv  supposing  that  the  expression  for  the  abso^ut9 
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bMt  ought  to  conUm  one  torm  proportional  lo  Iho  tempen- 
tora;  thus,  according  lohii  view  we  sbouldiavo 

V=C+D(l+«e). 
wbicb  combined  with  tha  former  equalions  (suppoaiog  p*  to 
be  the  preuuru  corraspondiog  to  0')  givo* 

i-y 

1+afl'Jp^     -B      ffp 

ond  comparing  the  results  of  this  formula  with  obiervatione 
of  Dr.  Ure,  from  123°  to  224*  Fahr.,  the  errors  ere  all  within 
the  limits  of  obiwrvalion,  some  positive  and  some  negatiTe, 
IHeai  qf  Vapour*,  by  J.  W.  Lubbock,  Esq..  Lond.,  1840.> 

It  has  reconlly  been  observed  thai  the  discharge  of  sleam 
from  boilers  is  accompanied  by  a  defelopmonl  of  electricity. 
The  feels  are  at  present  too  liltlo  methodized  to  be  intro- 
flucod  here.  The  reader  may  consult  on  this  Subject  the 
Phil.  Mas-;  and  Sturgeon's  Annait. 

STEAM-ENGINE.  In  conformity  with  the  plan  of 
this  CyclopBdio,  a  general  outline  of  the  principles  of  the 
engine  will  be  here  given,  the  reader  being  referred  lo  dif- 
ferent articles  connected  with  the  subject,  or  to  works 
written  speciBoally  on  the  steam-engine,  for  more  detailed 
information. 

The  claim  to  the  invention  of  the  steam-engine  has  been 
made  a  subject  of  national  contention ;  but  the  conclusion, 
arriTed  at  from  the  discussions  which  Ibis  has  originated, 
■eems  to  be,  that,  in  common  with  all  other  important  appli- 
cations ofphysicalprinciplea.no  individual  can  ky  claim 
lo  tha  invention.  Whatever  may  have  been  the  nature  and 
dale  of  its  origin,  it  has  been  reared  to  its  present  gigantic 
stature  by  the  fostering  caro  of  different  countries,  and. 
without  detracting  from  or  undonaling  the  efforts  of  others, 
England  may  be  justly  proud  of  her  share  of  the  glory,  a 
share  readily  conceded  by  our  competitors. 

Considering  therefore  dispute  the  as  unprofitable,  and 
the  discussion  of  dates  of  patents  and  improvements  as 
uninteresting,  we  shall  incorporate  all  that  is  requisite  of  Iho 
history  of  the  engine  with  our  account  of  it. 

A  steam-engine  may  be  defined  generally.  -  on  engine 
by  which  the  force  arising  from  the  pioperii  ■■  of  elasticity 
and  of  instantaneous  condensation  possessed  by  sleam  are 
transmitted  to  produce  a  continuous  rotatory  motian,  either 
of  a  fly-wheel  lo  couslilule  a  reservoir  of  power  for  the 
purposes  of  driving  machinery,  or  for  any  other  uses  that 
power  may  bo  put  to. 

Admilling  this  definition,  the  earlier  steam-engines,  as 
they  are  commonly  called,  those  of  the  Marquis  of  Worces- 
ter (1663).  and  the  improTed  forms  of  it  contrived  or  sug- 
gested by  others,  and  even  Caploin  Savery's  (169H),  which 
was  long  employed  in  this  country,  were  only  pumpa  for 
raising  water :  a  partial  vacuum  was  formed  in  clu^e  veiisels 


pressure  raised  the  water  to  a  certain  height ;  from  wl 

it  was  forced  higher  by  the  elasticity  of  (he  sleam  admitted 

to  act  on  its  surface. 

Passing  over  all  Ihcse  therefore  as  foreign  to  our  subject, 
the  first  engine  which  it  is  necessary  to  describe  is  that  of 
Newcoraen  (1 7U0),  as  constituting  the  connecting  link  be- 
tween the  steam-pumps  alluded  to,  and  the  modem  engine, 
of  which  it  contained  the  germ,  and  into  which  it  was  con* 
verted  by  the  genius  of  Wati. 

In  the  subjoined  diagram,  A  represents  a  cylinder  open 
at  the  upper  end,  fitted  with  a  pitton  B,  and  rendered  air- 
tight by  having  water  on  it  to  the  denlh  of  several  inches : 
the  piilon-rod  was  suspended  by  a  cbain  from  the  arched 
end  of  a  beam  C,  turning  on  an  axle,  and  having  a  pump- 
rod  at  its  other  extremity,  loaded  so  as  to  countcrpoLse  the 
weight  of  the  piston,  and  lo  raise  it  lo  the  lop  of  the  cylin- 
der- Thin  cylinder  was  placed  over  the  boiler  D,  with 
which  it  communicated  by  a  steam-pipo  B,  furnished  with 
a  cock  P  to  open  or  close  the  passage.  G  is  a  ciitcrn  fixed 
above  the  cyltnder,  to  tho  bottom  of  which  a  pipe  H  passed, 
also  provided  with  a  cock  I. 

When  the  piston  was  depressed  to  the  bottom  of  tha 
cylinder,  it  drove  out  all  the  air  before  it,  which  escaped  at 
the  orifice  of  a  pipe  K  inio  the  water  of  a  smaller  cistern  L : 
the  cock  F  being  next  opened,  the  steam  from  the  boiler 
Ailed  the  cylinder  ai  tliu  piston  rose  again  from  the  action 
of  tha  counterpoiso ;   as  s<fOn  as  it  arrived  at  the  top,  the 


cock  F  was  closed  andl  oponed,  a  jet  of  cold  wMer  from  the 
cistern  G  rushed  into  the  cylindei;  oondensing  tha  ateam. 
and  thus  forming  a  partial  vacuum  boDealb  the  piston.* 
the  pressure  of  the  air  on  its  upper  aurfaoe  fotced  it  dowu- 
waros,  and  caused  the  pump  at  tho  other  end  of  tha  beam 
to  raise  an  equivalent  weight  of  water  lo  a  height  equal  t<i 
that  through  which  the  pulon  moved:  the  injected  water 
and  condensed  steam-water  Oowed  off  into  the  ciu«ra  L 
through  K,  as  the  air  had  previously  done.  The  oock  1  w  j. 
now  closed,  and  F  openeo,  and  the  action  was  repeat^. 
and  whon  this  engine  was  first  iulroduced,  it  was  the  Aii\< 
of  an  attendeiit  to  open  EUid  shut  these  coeks  altemalcit  . 
but  subsequently  lever  handles  to  open  and  shut  the  cdcL- 
were  acted  on  by  pins  or  cams,  carried  by  a  rod  suapendi.: 
from  the  boomi  and  the  engine  became  self-acting.  Ti..- 
improvement  was  rudely  made  in  the  first  instance  by  a  b<  > 
named  Potter,  for  the  purpoae  of  saving  himself  trouble  : 
was  subsequently  perfected  by  an  engineer  named  Bei^^- 

Newcomen's  engine  was  sucoeasively  impraved  upon  )'• 
Smealon,  Biindley,  and  other  engineera,  previoua  to  tVi::  • 
lime,  and  from  its  intrinsic  merits  it  remained  in  gene:.. 
use  under  the  appropriate  name  of  the  '  atmospheric  eni^nc 
during  the  greaterpartof  the  last  century,  but  was  only  u»i 
for  puniping  water;  its  existeuce  wo*  further  prolonged  I . 
ihe  ini|iortant  improvements  wo  are  about  to  deectibc.  an  . 
possibly  one  or  two  may  still  be  found  in  our  remotar  miii-". 
districts,  neglected  or  in  ruins,  wilueases  to  the  n^id  mair  . 
of  our  mechanical  skill  within  the  last  fifty  years. 

It  hence  appears,  that  in  Newcomen's  engine,  the  sli-ii 
was  solely  employed  to  produce  a  partial  vacuum  by  in  c-n- 
derMo^ion,  its  elastic  force  at  high  temperatures  not  bt.-.-^. 
made  use  of;  and  a  great  waste  of  heal,  or  fuel,  wu  oi-rj 
sioned  by  this  condensation  taking  place  within  the  cyliod^r 
for  the  consei^uent  roluction  in  temperature  cauaea  •  yi: 
tial  condensation  of  the  next  charge  of  sleam,  till  tbe  laii : 
heat  given  out  by  ibis  condensing  sleam  had  iai«ci]  !'  . 
temperature  of  the  cylinder  again  to  that  of  the  bou.-: 
more  steam  ivas  therefore  requisite  than  would  ocL«rv.K 
have  been  necessary. 

The  first  and  moat  imporlant  of  Watt's  imprwiim, -.i- 
oD  the  engine  consisted  in  effecting  the  condensation  .- 
a  separate  vessel,  termed  the  etmdeiuer,  which  corami.- 


onginM  (iiMS  the  introduelion  of  Wall'a  improvemenU. 
I'liii  con  be  kceorop)iilied  by  a  fnur-ptaiage  coeh,  orisin- 
u'.\y  invenlod  by  I*upoUl  in  1720.  anil  lince  improved  by 
Hramoh   and  others.      Tlic   principle  of  a  four-wa;  cook 


mployed  by  Meiin.  MaudaUy 
enj{i[ies. 


A  is  a  portion  of  the  cylin- 
■  tier;  B,  tbo  Bleara-pipe;  C,  D, 
K,  thres  paitages,  one  com- 
ipiinicalini;  oilti  Ibe  top,  an- 
ellier  witb  the  ballom  of  the 
cylinder,  and  the  third  with 
the  eondenacr ;  K  ii  the  four- 
passage  fock,  which  by  turn* 
ing  aliernalely  li}  the  right  and 
left  establinhea  a  conimunicK- 
tion  between  one  of  the  former 
I  with  the  latter  pasiage.  The 
lower  n^ure  repreienit  the 
conical  vulve  witli  it*  aide  aper- 
tures, and  tl'.at  at  the  top,  by 
which  the  flleom  enters. 

Watt  employed  flat  conical 
valves  for  the  purpoia  under 
consideration, which  were  raiaed 
or  depressed  by  crank*  actintf 
on  a  ffuide-rod  at  right'sngles 
to  the  plana  of  llie  valve,  which 
thererore  did  not  turn  on  a 
hinge  like  the  common  dackr 
vaiot  of  a  pump ;  in  aome  of 
bia  enKinei  the  volvei  were 
raised  or  depressed  by  toothed 
aeclorn  acting  on  a  rock  in  the 
guide-rod,  lo  that  the  valve 
might  rise  from  its  leat  with- 
out alterin;;  the  paralleliim  of 
its  piano.  Two  such  ralvea  were  mounled  in  one  box,  one 
sliDve  1  he  other,  the  guide  tod  of  the  lowest  passing  through 
that  of  the  upper. 


The  figure  ihowa  the  valves  of  ihii  conalruction,  of  the 
large  en|{ine  recently  erected  by  Mesars.  Maudslay  for  the 
Chelsea  waier* works. 

C,  part  of  the  cylinder ;  P,  the  piston  ;  T,  the  '  plug-tree ;' 
G,  the  gearing  handlea,  which  are  ilruck  by  the  lappeU  on 
the  plug-tree,  and  thus  open  and  close  the  valves  V  ;  S, 
the  sleam-patBage  lo  the  upper  and  lower  parts  of  the 
cylinder  \  D,  the  passage  to  tne  condenser. 

In  most  engines  of  the  present  day  however  the  lUde- 
valve,  as  it  is  termed,  has  superseded  the  use  of  the  others : 
a  perCecllv  Mat  surface  glides  on  another,  terminating  the 
oriflces  whiuh  are  to  be  opened  anit  shut;  BUt^h  ii  the  gene- 
ral principle,  but  the  forma  and  arrangements  are  too  nu- 
merous to  Ui  ueniianad  The  lieure  subjoined  shows  a 
part  of  the  cylinder  of  an  enguie  with  iiox-Uide  vi»ioe*,Ttov 
much  ufcd. 


S,  the  orifice  of  ibo  steam-pipe ;  the  steam  pasaet  (o  the 
upper  part  of  the  cylinder  at  D,  the  lower  pasta);e  B  bvin.; 
shut  off  in  the  position  of  Ihc  valve  shown  and  shaded  in  iIrf 
figure;  the  slido  is  movcil  by  Ihe  roi!  R,  and  it  is  shown  in 
its  second  position  in  dotted  hnei,  in  which  position  it  ■9i.\ 
be  seen  that  the  steam  can  then  enter  beneath  the  piilau, 
while  tbo  passage  P  to  the  condenser  is  in  turn  in  eommu- 
nicatioD  with  tlio  upper  part  of  the  cylinder  by  means  uf 
the  tube  T  of  the  slide. 

The  characteristic  and  most  valuable  part  of  this  principle 
is  this,  of  making  part  of  the  slide  act  as  a  pipe  to  oonitect 
the  two  parts  oF  the  C)lini1er  aliernalelv  with  tne  condenser. 
The  steam  by  pressing  on  the  slide  in  the  common  furm 
enormously  increases  the  friction  witb  the  surface  afainsi 
which  it  acts,  and  also  produces  rapid  wear  of  the  part* ;  thi< 
defect  is  remedied  in  the  box-slide  and  all  others  which 
possess  this  peculiarity.  Another  form  of  ilide-raWe  is  shown 
in  the  diagram,  page  4S0. 

Slida-valves  were  proposed  by  Murray,  in  1799,  but  wet* 
abandoned,  till  improved  workmanship  allowed  of  their 
being  more  perfectly  made ;  they  have  been  aucceaaivei* 
improved  in  nrinciple  by  Murdoch,  Hramah,  Millington. 
Maudstay,  and  Seward,  the  slides  of  the  loat  named  bcirg 
nuw  much  used  in  marine  engines. 

It  has  been  mentioned  that  the  alternate  action  of  the 
valves  in  Ihe  atmospheric  and  Watt's  engines  was  produced 
by  pins,  or  tappet*,  adjusted  on  a  rod  called  the  plug-tree. 
suspended  from  the  beam;  aa  the  plug-tree  moved  up  and 
down  with  the  beam,  the  tappet*  struck  the  enda  of  bent 
lever*  or  cranks,  which  raised  or  depressed  the  valvci  m 
proper  succetksion  :  some  of  these  levers  were  so  formed  that 
the  lappet  by  pressing  against  them  might  keep  the  valve 
closed  during  the  greater  part  of  the  stroke*  of  the  piston, 
and  others  required  an  intermediate  shorter  lever,  or  daw, 
to  act  on  tlie  valve-rod ;  so  that  the  whole  arrangement  was 
inevitably  complicated  and  cumbrous.'^  But  when  the  alido- 
valve  superseded  Watt's  double  conical  valves,  and  the  steam 
passages  could  be  opened  and  closed  by  the  motion  of  one 
rod  only,  connected  with  the  slide,  this  motion  could  be 
readily  produced  by  what  is  termed  an  ereenlrie,  which  for 


this  purpose'uaually  consists  of  a  circular  plate  of  metal, 
■icaUji  on  the  shaft  of  the  fly-wheel,  and  work- 
ring  attached  to  the  end  of  a  fVame  inteitdcd 


lo  move  a  crank  directly  connected  with  the  slide-rod  a 
other  extremity.  Aa  the  shad  revolves,  thjs  escentrie  p)a(« 
impart*  an  alternating  motion  to  the  frame,  which,  trans* 
mitled  by  the  crank,  alternately  raises  and  depreasea  the 
slide  rod,  The  principle  of  the  excentric  is  one  of  the  mou 
valuable  of  those  mechanical  contrivance*  by  mean*  at 
which  a  continuous  circular  can  be  converted  iato  an  alter- 
nating recltlinear  motion. 


(uiiiM  «f  UMittaa  sud  Wut,  pntKUr  tha  U 
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The  'beam,'  >:o  frequently  alluiled  lo,  wu  obvbusly  Ibe 
'iisihi'^t  mode  of  eonnecIinK  the  olterniiting  molian  of  tbs 
pMuii  with  the  pump  lo  be  worked,  in  Ine  Bltnoipherlc 
i'Li>.'iLie ;  and  owiu);  la  Ibe  facililie*  it  oSen  of  working  tlie 
l>lii^'tree  and  ibe  three  pumpa  neceuarjr  in  Watt'*  con- 
ili'ii'-int;  enginw,  oontinued  to  form  a  part  of  the  arrange- 
itH'iit  wbctber  llie  engine  were  inlondod  to  pump  a  mine  or 
lo  Jrivu  machine^.  The  beam*  of  the  flrat  eugiaei  were 
iiiiiilii  of  two  or  more  treea,  bolted  together  to  oblaja  the 
Ti<|iiiiile  rigidity,  and 'further  itiBngthened  by  a  kind  of 
truss  as  is  seen  in  the  diagram  uf  Netrco men's  engine, 
liui  when  the  art  of  makint;  heary  iron-cailings  was  per- 
li'clcd.  tltat  Rielat  was  gubitituled  for  wood,  to  the  manifest 
ini|>ioveinent  of  the  engine  in  every  respecL  Walt  alio 
ri-Tiiuved  the  cumbrous  arehed  heads,  which  had  been  pre- 
wuu^ly  employed  for  the  purpose  of  causing  the  piston-rod 
111  iiiave  up  and  down  in  the  same  right  line,  though  con- 
iivcXiid  with  the  end  of  Ihe  beam,  which  necessarily  de- 
ai'L'ilicil  an  ate  of  a  circle,  as  turning  on  a  flxed  centre;  thi» 
aiiuiiycnient  implied  the  use  of  a  tfexihlc  chain,  to  su&pcnd 
iliu  pislOD,  which  might  wind  rouod,  and  unwind  from,  the 
311:11,  but  a  chain  could  not  be  used  when  the  piston  had  to 
nisc  the  beam,  m  it  had  to  do  in  Watt's  engine,  instead  of 
Ir.'iiig  raised  by  it,  as  in  Newcomen's. 

Tim  object  of  these  'arched  heeds'  is  atlained  in  modem 
i;ii:.'iiies  by  a  system  of  simple  rods  or  levers,  so  combined 
iliai  one  point  may  move  in  a  straight  line  nearly.  There 
are  a  variety  oreombinatJons  by  which  this  may  be  efTeclcd, 
liui  Uiat  termed  the  '  parallel  motion,'  invented  by  Mr.  Wail 
for  ilie  purpose,  is  the  only  one  which  need  be  here  noliced, 
a^  liemi;  that  most  commonly  used. 


'lie  geometrical  principle  of  this  molion  is  shown  in  the 
^raiu,  as  Well  as  the  whole  arrangement  whan  Ihe  pi^lgn 
i:ar  the  top  of  the  cylinder.     D  D  are  rods  Qxed  by  one 

to  the  frame  sup|Kirting  the  beam,  while  the  three  other 

uf  levers  being  jointed  together  and  to  the  beam,  must 
luuitv,  in  every  posiiioo,  form  a  parallel opipedun.  whenr^ 

nanie  is  derived  ;  P  is  the  piston-rod  attached  to  H  ; 
!iat  uf  the  hot-water  pump  connected  with  the  parallel 
1111  at  1  in  the  centre  of  that  aide. 

then  Ihe  engine  is  employed  to  drive  machinery  of  any 
1.  a  fly-wheel  becomes  a  necessary  adjunct  lo  iL  A  Uy- 
■A  is  one  in  which  the  principal  quantity  of  itie  mailer 
lalribuled  in  the  periphery ;  when  such  a  wheal  revolves 
\n  axis  perpendicular  to  its  plane,  tlie  (greatest  quanlily 
nailer  moving  with  a  maximum  velocily.  the  mamcn- 
1  uf  whole  is  a  maximum,  while  its  inertia,  if  it  be 
:<!,  causes  U  lo  control,  or  equalile,  the  motion  of  the 

biiiery  through  which  it  receives  its  own.  It  ia  the  mo- 
luum  of  such  a  wheel  which  gonstilutes  the  dispuublc 
■.e  available  fuT  the  multifarious  purpcses  to  which  roa- 
iLTv  can  bo  applied ;  so  that  in  the  caM  of  the  sicnm- 
IIU-.  aliboiigh  the  clusticity  of  sieam  is  tlie  original  source 
jouur,  tho  immediate  one  by  vtbitb  Ihe  work  is  executed 
lit-  uiumentum  of  the  tly-wheel. 

1  IS  <'i>n-;equenlly  neresrary  to  adapt  some  contrivance  to 
oiiU  of  the  bcaiD,  which  thaU  convert  the  aliernaiing  tir- 


leof  thcfly- 
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cular  motion  of  Ihe  latter  into  a  contiDUoni  oi 
wheel ;  this  is  effected  by  the  rod  and  crank,  a 
chanism  of  such  frequenCoccurrence  that  it  is  unnoceefiary  to 
de^icTjbeit ;  the  treadle  of  a  lalhe  isafemiliar  instance  of  its 
application,  and  for  nsimilar  purpoae,  that  of  connecting  tlie 
altornale  motion  of  the  turner  a  foot  with  the  coniinuout 
one  of  the  wheel  of  Ihe  lathe ;  the  principle  of  the  treadle, 
or  rod  end  orank,  is  in  hct  the  only  one  by  which  an  alter- 
nating can  be  converted  into  a  continuous  circular  motion, 
-. .  therefore  be  employed,  nolwithstandinK  the  varialiDii 


Thus,  for  example,  when  Ihe  rod  an^  crank  are  in  the  samo 
direction,  which  occurs  twice  at  ciery  rotation,  no  force 
whatever  is  transmitted  by  it,  and  the  primary  one  !«  en- 
tirely suspended  or  held  in  equilibrium  by  the  resistAnce  of 
the  flxed  centres  on  which  the  cranV  and  rod  turn. 

In  the  steam-engine  Ihe  rod  and  crank  are  so  adjusted 
that  these  Iwo  neutral  poKltions  occur  when  the  piston  is  at 
one  or  the  other  end  of  the  cylinder,  and  the  valves  are 
so  arranged  that  both  steam  passages  being  closed,  all  com- 
munication between  the  engine  and  the  builer  is  cut  olf, 
oiherwise  ihe  steam,  which  could  not  under  those  circum- 
slanccs  move  the  piston,  would  exert  iis  force  to  the  detri- 
ment of  the  machine ;  as  soon  however  as  the  momentum 
uf  the  Hy-wheel  has  carried  llie  crank  past  tlieso  position:^, 
the  motion  rcci{iracally  imparled  through  it  to  the  piston 
and  valves  admits  the  entrance  of  the  steam  from  ihe 
boiler  into  the  cylinder  ugaui.  It  is  ono  of  the  important 
details  in  the  construction  of  the  aniline,  that  the  piston 
should  be  in  that  point  of  ita  course  wlien  the  steam  exerts 
lU  maximum  of  effect  on  it,  at  llie  lime  when,  the  tod  and 
crank  being  at  right  angles  lo  each  oiher,  tlie  fnasimum  of 
force  may  be  exerted  to  turn  the  Uy-wlieel. 

Since  the  diameter  of  tlie  circle  described  by  the  crank 
must  be  equal  lo  the  length  of  the  stroke,  or  to  the  dis- 
tance through  which  the  piston  moves,  it  might  be  thought 
advanlogeoiii  to  increase  the  length  of  the  stroke  as  ad- 
mitting of  a  longer  ciank;  but  Uiere  are  limits  lo  this 
length  determined  by  a  variety  of  circum  alani:es,  some  of 
wh^ch  will  be  bercofler  explained. 

When  Watt  substituted  the  elastic  furce  of  sieam  for  llie 
p leisure  of  the  atmosphere,  bo  introduced  a  source  of  power 
whiuh  might  be  increased  to  an  indefinite  extent,  provided 
it  were  found  advontageeus  to  employ  it ;  and  the  question 
natnrally  suggests  itself,  what  is  the  elastic  force  or  pressure 
at  which  the  maxirouraof  useful  elTect  can  bo  produced 
with  a  minimum  expenditure  of  fuel?  Unforlunaicly  no 
direct  answer  can  be  given ;  in  malbemalical  language,  the 
unknown  quantity  is  a  function  of  too  many  variables  to  be 
capable  of  determination,  except  by  repeated  evperimenta 
for  every  speciBc  engine,  this  quoality  varying  with  Ihe 
principle  of  its  construction,  even  to  details.  The  results  of 
such  experimenla  seem  to  show  that  generally  it  is  moie 
advantageous  to  employ  steam  of  a  com|:ara lively  high 
elastic  force;  accordingly  the  pressure  was  increased,  iu 
engines  constructed  by  Walt,  from  4  to  8  or  even  I !  lbs.  on 
the  inch,  the  spprehcnaion  of  danger  from  the  explosion  of 
boilers  in  which  steam  of  high  pressure  was  generated  con- 
stituting the  chief  limit  to  a  further  extension  of  Ihe  prac- 
tice. The  nature  of  those  improvcmenla  in  the  construction 
of  boilers  will  be  hriedycipluinefl  hereafter,  by  whicii  sieam 
of  1  DO  lbs.  on  the  inch  may  he  generated,  if  requisiie,  with 
nearly  as  much  security  as  that  of  4  lbs.  in  the  earlier 
boilerM ;  but  at  present,  simply  Elating  that  such  is  the  case, 
we  proceed  to  explain  some  important  changes  which  have 
been  consequently  made  in  Ihe  principles  uf  the  engine. 

When  the  steam  is  first  admitted  into  the  cylinder,  the 
iotal  space  filled  by  the  steam  is  immedialely  augmcnicil 
by  that  through  which  the  piston  moves;  and  inhecapaciiy 
of  the  boiler  were  not  several  times  greater  than  that  of 
the  cylinder,  the  consequence  would  bo  a  gradual  dimi- 
nution of  tho  pressure,  supposing  the  total  quanlily  to  re- 
main the  same:  but  the  moment  the  pressure  in  the  boiler 
tends  to  diminish,  an  additional  quantity  of  water  passi-s 
into  the  state  of  vapour,  uf  iho  same  tension  as  Ihat  pre- 
viously generated,  provided  the  temperature  be  maintained ; 
hence  llie  pressure  on  the  piston  may  be  reganloil  ns  aen- 
siWy  the  same  throughout  the  whole  of  iU  stroke,  pnividcd 
that  pressure  bo  somewhat  greater  than  ihai  of  the  alnio- 
spliure.  and  the  communication  with  the  boiler  remain  open. 
It  must  not  however  be  supposed  that  tho  pressure  on  the 
[listen  is  the  same  with  that  uf  Iho  steam  in  the  bailee ;  all 
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tbat  is  here  aaaerted  is  that  the  prewure  on  the  former  will 
be  uniform. 

But  if  the  pressure  be  considerably  greater  than  that  of 
the  atmosphere,  the  steam,  even  when  separated  from  the 
water,  while  expanding  in  the  enlarging  space  formed  by 
the  motion  of  the  piston,  will  exert  sufficient  force  to  con- 
tinue that  motion,  till  at  last  the  pressure  diminishing  in- 
versely as  the  space  increases,  and  directly  as  the  tempera- 
ture, according  to  Mariotte's  and  6ay-Lussac's  laws,  that 
pressure  will  finally  be  not  in  equilibrium  with  the  resist- 
ance, and  all  motion  will  cease.  This  is  the  important 
principle  of  working  engines,  originally  proposed  by  Watt, 
thougn  not  employed  by  him,  but  which  now,  from  the  im- 
provements in  boilers  above  alluded  to,  is  becoming  general 
under  the  name  of  that  of  e(Bpannon.  In  the  common 
engine»  if  the  pressure  on  the  piston  continue  uniform 
during  the  stroke,  as  it  would  do  if  the  communication  with 
thelbnailer  remained  open,  the  piston  would  move  with  an 
accelerating  velocity  till  it  arrived  at  the  end  of  the  cylinder, 
when  the  motion  in  that  direction  being  suddenly  stopped, 
the  momentum  must  be  expended  on  some  of  the  fixed 
.  points  of  the  machine,  to  its  manifest  injury,  and  with  the 
useless  expenditure  of  so  much  power ;  accordingly  the  com- 
munication with  the  boiler  is  always  out  off  when  the  piston 
has  arrived  at  a  certain  point,  and  with  a  momentum  sufficient 
to  carry  it  to  the  end  of  its  stroke  without  any  useless  ex- 
penditure of  force,  while  the  steam  behind  it,  which  was 
originally  of  but  a  few  pounds  pressure  above  that  of  the 
atmosphere,  thus  limited  in  quantity,  rapidly  declines  in 
foroe,  and  ceases  to  urge  the  piston  on.  But  on  the  '  ex- 
pansion principle,'  when  the  steam  possesses  considerable 
elastic  force,  the  communication  with  the  boiler  may  be  cut 
off  much  sooner,  and  the  piston  is  urged  forward  by  the 
expansive  force  of  the  steam,  which,  although  decreasing  as 
the  space  increases,  is  yet  sufficient  to  carry  the  piston  to 
the  end  of  the  stroke. 

If  it  be  asked  how  it  is  advantageous  to  use  half  the 
quantity  of  steam  at  twice  the  pressure,  when  it  takes  per- 
haps twice  the  quantity  of  fuel  to  raise  the  steam  to  the 
double  pressure,  the  answer  is,  that  it  can  be  shown  analyti- 
cally that  the  total  force  exerted  by  steam  acting  expan- 
sively is  greater  than  that  whicL  would  be  exerted  by  steam 
of  a  constant  pressure,  equal  to  the  mean  of  those  exerted, 
first,  at  the  moment  the  steam-valve  is  closed,  and,  secondly, 
when  the  piston  arrives  at  the  end  of  its  stroke;  conse- 
quently, as  less  steam  may  be  used  to  produce  the  required 
effect,  a  saving  of  fuel  is  the  result,  or  in  other  words,  the 
quantity  of  steam  may  be  much  less  than  half,  at  double 
the  pressure,  or  the  pressure  much  less  than  doubled,  to 
produce  the  same  effect. 

As  long  as  a  continued  force  of  any  kind  produces  a  con- 
tinued motion  with  a  constant  velocity  in  any  body,  the 
force  must  be  in  equilibrium  with  the  resistance  it  has  to 
overcome ;  for  if  the  force  were  greater  than  the  resistance, 
it  would  produce  an  accelerating  motion,  which  is  contrary 
to  the  supposition ;  and  if  the  resistance  became  greater 
than  the  force,  the  velocity  would  retard  till  the  equilibrium 
were  produced:  as  long  therefore  as  a  steam-engine  is 
moving  with  a  constant  velocity,  the  preisure  on  the  piston 
must  be  equal  to  the  resistance  to  be  overcome,  consisting 
of  the  net  work  to  be  done,  together  with  the  friction  of  the 
various  parts,  the  resistance  of  the  uncondensed  steam,  of 
the  air  on  tiie  opposite  side  of  the  piston,  and  of  other 
sources  of  resistance,  which  all  concur  to  produce  the  gross 
resistance  to  be  overcome.  Putting  P'  for  the  pressure  of 
the  steam  on  each  unit  of  surface  of  the  piston,  and  R  for 
the  resistance  for  the  same  unit,  or  for  the  quotient  ob- 
tained by  dividing  the  total  resistance  by  the  number  of 
units  of  surface,  we  have 

P'=R  (A) 

as  the  first  equation  of  condition ;  but  since  the  velocity 
of  the  motion  must  be  taken  into  consideration,  when 
the  power  or  force  of  the  engine  is  to  be  determined,  we 
must  consider  the  velocity  with  which  this  pressure  is 
applied,  or,  in  other  words,  the  rate  at  which  tlie  steam 
is  applied  to  the  cylinder;  and  it  is  obvious  that  when 
the  engine  is  moving  with  a  constant  velocity,  the  supply 
to  the  piston  must  be  exactly  that  produced  in  the  same 
time  by  the  evaporation  going  on  in  the  boiler.  If  there- 
fore o  expresses  the  volume  of  uxUer  evaporated  in  a 
unit  of  time  and  transmitted  to  the  cylinder,  and  m  the 
ratio  of  the  volume  of  steam,  formed  under  the  pressure  P 
in  the  boiler,  to  the  volume  of  icaier  which  produced  it, 
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mS  would  expreas  the  volume  of  ateam  generated  in  ea 
unit  of  time  under  the  pressure  P:  by  pauing  into  the 
cylinder  this  steam  assumes  the  pressure  P'*  and,  neglect- 
ing the  further  change  produced  by  the  variation  in  the 
temperature  of  steam  in  changing  from  preMuite  P  to  pres- 
sure P't  the  volume  of  that  Quantity  of  Bl«am  would  be 
inversely  as  the  pressures  by  Mariotte*i  law ;  eonaeqnently 
the  volume  mS,  when  transferred  to  the  eylindcr,  would 

P 

become  m  S-p ;  and  patting  o  for  the  velocity  of  the  piston 

and  a  for  its  area.  (»  will  be  the  volume  of  fteam  ospended 
in  each  unit  of  time ;  benea  we  get 

P 


op  :s  m  S'p^ 
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eliminating  P'  between  equations  (A)  and  (BX  we  obtain 
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tor  the  velocity,  resistance,  and  evaporationf  when  (be  other 
Quantities  are  known :  it  must  be  observed  however  that 
the  element  neglected  in  these  general  deductions^  namely, 
the  change  produced  by  the  varution  in  temperature,  his 
an  important  influence  on  the  result,  and  most  therefore 
now  be  taken  into  account. 

1 
n  +  qp 

iS'the  general  expression  for  the  steam  during  its  action  in 
the  engine,  n  being  the  volume,  and  p  the  prenure,  and  n 
and  q  constants,  determined  l^  experiments,  for  different 
kinds  of  engines.* 

Let  a  certain  volume  of  toater,  S,  be  converted  into  steam 
of  the  pressure  p,  and  let  M  represent  the  volume  of  ettum 
produced,  then— • 

'     _  M       1_ 

if  M'  and  p^  stand  for  the  volume  and  preiaure  of  steara 
from  the  same  volume  of  water  8,  under  other  eoBditioQ» 
then — 

M'  1 

S  'n+qpf' 

and  therefore  the  ratio  of  the  volumes  of  steam  produce  a 
under  these  different  oonditiona  from  the  aoiaa  Tolumc  of 
water  will 


m'  = 


M 


fi 

i 

n 


D 


that  is,  the  volumes  will  not  be  inversely  aa  the 
simply,  according  to  Mariotte's  law ;  but  inveraely 
preasures  augmented  by  a  constant. 


the 


*  It  cao  he  shown  fbat  the  danahy  and  reUtitn  Tolaae   of  a 
whattier  or  not  ia  oontaeft  vilh  Uft  Uqnil,  mny  ba  dciwid*  tf  Hi  fnw.r- 
and  tampeniure  uc  kuovn;   and   that  vhan  in  awlael  with  IW  U|a 
the   lemi>erature  variat  directly  with  the  preaaoie.     lu   ^*r*«— ^rjc    Ibnu  .  • 
for  the  Kcam-euKine,  k  it  neeeaaarylo  be  able  to  detorailM  •m  enpr»^>.. 
for  the  relative  vulume  of  the  atnam  in  cootneC  willi  thn  water, orllm  «idc«^ 
of  Uie  tteam  at  the  maximum  of  deaaity  nnd  pmaanra  at  any  ihmcmi  i1  ^b.  . 
rature.     Now  this  cannot  be  done  ftom  the  existlnf  farmnlai  «r  naaj^-*.  * 
reasona,  and  it  lieeoaaea  neceaaary  to  adopt  aoBe  empirieal  Ihamia,  Sir  «!■> 
lermiainv  this  relatfte  \^uBe  vt  ataaB  at  its  f  »*->■*■  of  Aanatty.  in  tetw  • 
of  it*  preasure  only ;  this  formula  must  be  tested  by  Its  oooiDtBlfty  wah  cm  t«  «v 
meet.    Ilia  late  M.  NaTfer  piopoeed  for  this  purpoaa. 

—  looa 

In  which  fi  h  Qm  imtia  of  tba  valuma  of  atwrn  to  an 

and  p  the  praire ;  but  tkts  fomala,  thon^  tna  villrin 

pressure,  Is  not  eonsisLent  with  ezpcziments  at  piaaa vaa  lovarthaa  tfaa 
B(/heric,  and  the  following  la  propounded  by  N.  dc  Faabonr.  aa 
and  eompiehcnalve  i— > 


eotrf^ 


^  = 


M  = 


10000 


for  coaAaamng  enginaas 


0*4227 +  0*002Sep 

loiooo 

Ibr  aon-coodensiag  enfinaa ; 


1-421 -fo-ooes^ 

p  bslnff  the  pressnre  in  pounds  on  the  sf|Hafa  fteC 
Ibaitefore  are  esprassol  by 


1 


•  +  «P 


MtoilMtosl. 
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From  the  above  equation  we  get— 

Let  P  =  Pressure  of  tke  steam  in  the  boiler. 

P'  =  Pressure  of  the  steam  in  the  cylinder ;  P'<  P 
generally. 

It  s  Pressure  at  any  instant  when  acting  expau" 
eively  in  the  engine. 

/  =  length  of  the  stroke. 

If  s  the  length  of  that  part  of  stroke  performed 
before  the  communication  between  the  boiler 
.    and  cylinder  is  cut  off. 

X  =  the  length  of  that  portion  of  the  stroke  per* 
formed  when  the  pressure  is  become  v. 

a  =  area  of  piston. 

c  =  cUaraget  or  space  in  the  cylinder  at  each  end 
left  between  the  piston  and  the  ends  of  the 
cylinder,  including  the  part  of  the  steam- 
pipe  between  the  slide-valve  and  the  cylinder, 
which  space  is  necessarily  filled  with  steam 
at  each  stroke. 

When  the  piston  has  performed  X  of  its  course  under  the 
expansive  force  of  the  steam,  let  d,\  be  the  differential  of 
tliib  length,  then  the  corresponding /arce  or  effect  will  be 
Z'ul.X :  and  at  the  same  instant  the  space  a  (/'  -f-  c)  occu- 
pied by  the  steam  before  the  expansion  will  become  a  (X+c). 
lie  nee  frona  (E) — 

nnd    ircid.\  =  a{l'  +  c)(^  +  P'^~-'^ad.X. 
Inlcgialing  between. the  limits  I'  and  /,  we  obtain 


(i--) 


'»(^'+*^)h;+P'  ]H 


I  -{•  c      q 


fur  the  value  of  the  tolal  effect  produced  by  expaneion  from 
tl.u  moment  when  the  communication  with  the  boiler  is  cut 
ull,  to  the  end  of  the  stroke.  By  adding  to  this  therefore 
ihii  cirect  P'a/',  produced  previously,  we  get 

If  in  this  expression,  /'=  /,  which  is  equivalent  to  sup- 
I  >Mn{r  the  engine  to  be  working  without  expansion,  we  get 
i"  =  R.  as  it  ought  to  be. 

S 
Kesuming  the  equation  p^ ,  which  expresses  the 

Nolunie  of  steam  at  the  pressure  P'  furnished  by  the  boiler 
111  the  unit  of  time,  and  a(/'  +  c)  being  the  volume  of  this 
^(cain  expended  at  each  stroke  ;  then  if  there  are  K strokes 
«|)  thai  time,  the  expenditure  of  steam  will  be 

Ka  (/'  +  c) ; 
'■  1 1   if  V  be   put  for  the  velocity  of  the  piston,  we  have 

r  =■  K/,  or  K  =  -.;  hence,  by  substitution,  the  expenditure 

va(r-^c)  S 

V  equating  the  expenditure  to  the  volume  furnished  by  the 
•ilor,  which,  as  has  been  above  stated,  must  be  the  con- 
>.on  when  the  motion  is  uniform.  Eliminating  P' between 

i  *  i  and  (G),  we  get  for  the  final  general  equation — 


"  an  +9R  L  ^'  +  c  "^  ^^  I'  +  cj 


(H) 


Tiic  resistance  expressed  by  R  in  this  formiila  is  the 

'  /  U  pressure  on  each  unit  of  surface  of  the  opposite  side  of 

> '  pibton,  and  is  composed  of  three  parts.   First,  of  the  load, 

I  wurk  to  be  moved  or  done,  which  we  will  denote  by  r. 

^  '  undly,  of  the  resistance  arising  from  the  friction  of  the  en- 

lue,  winch  may  be  expressed  by  /  +  ^r ;  /being  the  fric- 

.  .1  wbon  there  is  no  load,  and  ir  the  increment  due  to  the 

'  liiional  friction  for  each  unit  of  the  load  r.     And,  lastly, 

(  the  pressure  on  the  opposite  surface  of  the  piston,  which 

"  .11  be  the  atmospheric  pressure  in  non-condensing  en- 

^.ne^,  or  that  of  the  unoondensed  steam  and  residue  of  air 

HI  condensing  oqm:  Ihia  wo  shall  oall  p.    All  these,  r, 


/  -f  ir»  and  p,  refer  only  to  each  unit  of  surface  of  the 
piston,  or 

R  =  (l+a)r4-p+/, 

by  substituting  this  valve  for  R  in  (H),  and  by  putting  k  for 

+  logy 


we  obtain 


+  c 


] 


S 

t;  =  - 
a 


(K) 


»  +  g[(l+.^)»-  +  p-h/]     •     • 

S 
Now  the  quantity  ---j — =r,  it  will  be  seen  (C)  is  the  tolal 

space  occupied  by  the  steam  (in  contact  with  the  water) 
under  the  pressure  R :  hence  to  deduce  the  velocity  v,  the 
volume  of  steam  corresponding  to  the  volume  of  water  S, 
su])posed  to  be  convertea  into  steam  under  a  pressure  equal 
to  R,  must  be  calculated ;  and  this  volume  being  divided 
by  a,  the  area  of  the  piston  must  be  multiplied  by  k. 

The  equation  thus  deduced  shows  the  relation  between 
all  the  quantities,  known  or  sought,  that  enter  into  the  me- 
chanical theory  of  the  engine  in  its  most  general  form :  it 
should  be  observed  however  that  to  preserve  homogeneity, 
the  dimensions  a,  I,  I',  should  be  expressed  in  the  same  unit 
as  the  volume  S  of  the  water  evaporated ;  and  the  pres- 
sures P,  r,  and  p  referred  to  the  same  unit  as  S. 

When  this  formula  is  used  for  computation,  it  must  be 
understood  that  the  quantity  S  expresses  the  effective  eva- 
poration ;  that  is;  the  volume  of  water  which  really  passes 
to  the  cylinder  in  the  form  of  steam,  and  which  acts  on  the 
piston,  and  does  not  allow  for  any  loss  by  leakage  or  from 
any  peculiarity  in  the  structure  of  the  engine. 

If  the  engine  is  a  condensing  one,  acting  expansively,  V 
must  be  made  equal  the  lengtn  at  which  the  steam  is  cut 
off;  if  expansion  is  not  employed,  /'  must  be  put  equal  to 
/,  or  to  the  whole  length  of  the  stroke,  in  which  case  the 

quantity  k  becomes  ttt*  *^^^  ^^®  expression  for  the  ve- 
locity becomes 

S^         /  1 

^  a  '  n-l-^R  '  l+c 

The  part  p  of  the  Quantity  R  must  be  made  equal  the 
pressure  of  the  unconaensed  steam,  &c.  If  the  engine  be 
a  non-condensing  one,  then  p  will  be  equal  the  atmospheric 
pressure. 

Since  from  (K)  we  obtain 

it  might  be  supposed  that  when  v  =  0,  the  resistance  would 
be  infinite,  a  paradox  which  would  appear  to  vitiate  the  cor- 
rectness of  the  formula.  But  it  must  be  borne  in  mind 
that  when  v  =  0,  8  =  0 ;  for  S  is  the  quantity  of  steam  which 
passes  through  the  cylinder  in  each  unit  of  time:  and 
since  no  quantity  of  steam,  however  small,  cun  pass  without 
moving  tne  piston,  as  long  as  S  has  any  real  value,  t;  will 
have  one  too :  when  therelure  &  =  0,  S  =  U  aUo ;  and  then 

0 
ar=:----,aiid  not  =r  od  ; 

that  is,  the  formula  becomes  indeterminate,  but  not  the  less 
direct,  as  will  appear  by  considering  the  other  quantities  it 
involves,  and  the  consequences  of  putting  t;  =  0.    * 

By  supposing  the  velocity  zero,  it  is,  in  the  first  place, 
evident  that  no  steam  can  pass  to  the  cylinder,  as  has  been 
stated ;  consequently  there  can  be  no  expansion,  that  is, 
/=^'.  Again  the  velocity  being  zero,  the  piston  at  rest 
becomes  equivalent  to  the  fixed  sides  of  the  boiler,  and  the 
pressure  it  sustains  is  equal  to  that  in  the  boiler. 

The  working  of  an  engine  may  be  considered  under  thrco 
conditions :  first,  when  it  is  working  with  a  given  pressure 
of  steam,  and  with  any,  whatever  load  or  velocity.  Secondly, 
when  it  is  working  with  a  ^iven  pressure,  and  with  that 
load  or  velocity  compatible  with  the  production  of  a  maxi- 
mum of  useful  or  net  force  with  that  pressure :  this  may  be 
termed  the  relative  maximum  qf  useful  effect.  And  thirdly, 
when  the  pressure  having  been  determined  to  furnish  the 
force  most  consonant  with  the  action  of  steam  in  any  specific 
engine,  the  load  is  regulated  so  as  to  be  that  most  advanta- 
geous for  that  pressure:  this  last  constitutes  the  a^«o/i4i# 
nMximum  vfuei/ul  effect  for  that  machine. 
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The  three  fundamental  probleros  fur  wlulion  in  the  cal- 
culation of  Bteam-engUies  poasUl  in  dclerraininR  the  vein- 
cily,  the  bad.  and  Ihe  raleof  evaporftlion  in  (lie  boiler,  since 
the  userul  efl"ec[,  oc  net  available  power,  'a  a  function  of 
ihese  llicee  quantiliw ;  and  ibis  net  uvaikiile  power  may  be 
expressed  in  t\\  different  way*  :— 

First,  by  ibe  number  of  pounds  raised  to  t  unit  of  beiglit 

Secondly,  by  what  ii  termed  the  '  liorao-power'  of  the 

Thirdly,  by  the  weight  raised  by  Ibo  coiisuniplion  of  I  lb. 
of  fuel. 

Fourthly,  by  the  weight  raJMU  by  the  svaporation  or  a 
cubic  foot  of  water. 

Fifthly,  by  the  number  of  pounds  of  fuel,  or  of  cubic  feel 
of  water,  for  each  horse-po«er. 

Sixthly,  by  the  number  of  horses-power  which  is  ftirnished 
by  each  poand  of  fuel,  or  by  each  foot  of  water. 

Fur  the  various  formuln  by  which  all  these  problems 
may  be  numerically  solved  for  different  kinds  of  engi"" 
aiid  for  thi^  investigations  by  which  those  formula!  are 
duced,  we  must  refer  to  more  comprehensive  works;  • 
tenting  ourselves  here  wiih  deducing  Iho  general  equations 
for  Ihe  other  unknown  quanliliea  of  evaporation,  useful 
effect,  and  boise-iiower,  as  wo  have  done  for  velocity. 

From  iK)  we  obtain 

s=„2ilBld*±£±a     .    .    .    ,M, 

as  the  expression  for  the  evaporation  of  which  an  engine 
must  be  capable  to  overcome  a  given  resistance  r,  with  - 
proposed  velocity  u,  S  being  Ihe  quantity  of  water  which  is 
to  be  converted  into  steam  and  transmitted  to  the  cylinder 
in  each  unit  of  time. 

The  useful  or  net  force  of  the  engine  generated  in  the 
same  unit  of  lime  is  obviously  arc;  since  n.  Ihe  velocity,  is 
in  fact  the  space  moved  through  by  the  piston  in  ihat  time; 
by  multiplying  therefore  bolh  sides  of  (I.)  by 


VietuX  force  = 


Sk 


or  by  mulliplyingbnlh  sides  of  (K)  by  w, 
presssion  for  the  samequanlily  " ' 


Th  l-J-^f+-f'i-  -IN.' 


terms  of  tliu  load 


UtefHil  force  = 


Srk 


(N,l 


It  will  be  noticed  that  for  any  proposed  engine  this  force 
does  not  depend  on  the  pressure  of  the  tteara  in  the  boiler, 
P  not  entering  into  these  expressions ;  but  on  the  cvapora- 
lion  S  effected  in  ihe  boiler  in  each  unit  of  lime. 

What  is  lermed  a*  horse-power'  is  estimated  as  33.000lbs. 
raided  one  foot  in  a  minute:  by  dividing  therefore  Ihe  equa- 
tions last  obtained  by  33,000,  we  get 

Useful  Forfe 
V.  V.  11.  horsepower  = 535^5—- 

tnd  if  during  the  unit  of  lime  Nibs,  of  coaU  are  used  in 
the  furnace, 

_                                  Useful  Force 
U.  F.  from  lib.  of  fuel  =  —  ■  "j\ : 

Wo  must  now  return  to  our  general  dcscripiion  of  Ihe 
cnKino  and  of  ils  modifications. 

In  1791  an  engineer  named  Horn  blower  proposed  nsing 
the  expansive  pnnciple  by  means  of  a  double  cylinder,  but 
was  prevented  from  carrying  out  hi«  plan  by  the  compre- 
hensive and  jealously  guarded  patenia  of  Watt  and  bis  part- 
ners. In  ia04  howovev  Woolfbroughl  this  principle  of  the 
double- cylinder  engine  into  use.  The  annexed  figure  will 
explain  the  mode  of  its  action  wilh  an  improved  slide- 
Tnfve. 

The  steam  enters  through  the  passage  p  oboue  the  piston 
in  Ihe  smaller  cylinder  A,  at  a  considerable  pressure :  while 
the  piston  is  descending  under  il*  influence,  the  steam  from 
beneath  passes  through  the  tube  r  to  abnve  the  piston  in 
the  large  cylinder  B,  which  is  impelled  downwards  by  ils 
expansion,  the  sleam  which  was  previously  under  this  pis- 
Ion  having  passed  to  the  condenser  by  Ihe  passage  (. 
When  Ibe  stroke  is  completcl,  Ihe  slide  is  moved  down- 
wanls  by  its  rod  0.  The  small  plugs  or  pislons  nalld  ic 
pass  below  the  oponinsa  r  and  (,  and  ihe  slide  below  ihe 
orifices  71  and  q.  and  the  action  is  reversed. 

But  ibough  possessing  considerably  advantages,  Ihe  itou- 


lalerially  t 

jsC  of  fuel 


ble-cylinder  engine  has  not  become  common,  probal-lj 
owing  to  ibe  camplicalion  of  its  structure,  and  the  in- 
creased effecia  of  radiation  from  so  lai^e  a  surface, 
more  than  comnensaling  its  merits;  and  ibe  expan->i\« 
principle,  equally  applicable  to  a  single  cylinder,  is  n  ,-> 
principally  employed  in  engines  of  Ihe  common  contiriic- 

irby  Ihe  use  of  steam  under  conditions  by  nhicb,  ihrinch 
themselves  economical,  we  are  enabled  (o  rrdure  ^  ■ 
1  prii'B  of  Ihe  engine  Ihat  the  inc-rra^  >1 
lore  than  balanced  by  the  intercfi  11. 
capital,  or  if  Ihii  more  cosily  power  were  necessary  > , 
render  the  engine  available  for  purposes  which  oould  n.t 
olherwise  be  attained,  it  is  clear  it  would  be  had  recou'>c 
to.  It  is  such  considerations  which  Qnslly  led  to  tfae  ad.)  - 
lion  of  the  non-coniienting  engine,  first  suggealcil  by  Lrb- 
pold,  then  paleuted  'but  not  ured  by  Walt,  and  cflincn'^v 
carried  ont  by  Trevithick  and  Vivian  in  1804  ;  iheir  ot'jtci 
being  to  produce  a  locomotive  engine  lo  draw  wageons  d.  i 
tram-road.  In  the  article  Railway  the  reader  «ill  Qnd  i 
comprehensive  account  of  a  locomotive  engine  aa  oinnccii : 
with  the  subjecl  of  railways;  we  shall  hcrecon&neour^clcn 
therefore  to  a  few  observations  on  Ibis  form  of  engine  .1 
connection  with  others  which  would  have  beeu  foreign  !? 
the  subject  there  considered. 

To  reduce  the  compass  and  weight  of  Ibe  engine  aeC  ' 
enlly  to  render  it  portable,  the  cumbrous  apparatus  of  I'l: 
condenser,  and  it*  attendant  pump*  and  cisiema,  had  1  .>  :-. 
discarded ;  and  since  the  principle  of  condensation  ivaa  c»-  - 
sequently  renounced,  it  was  necessary  to  raise  the  steam  ' 
a  pressure  sufhcient  to  overcome  that  of  Ihe  ■tmoii;  L.--.- 
on  tho  opposite  side  of  the  piston.  To  allow  the  B:iir. 
lo  act  alternately  on  both  sides  of  the  piston,  that  «1  - 
had  just  acted  on  one  side  to  drive  the  pislon  vas  expt.  - 
into  Ihe  open  air  through  an  orifice,  corresponding  to  1I  . 
which  would  have  connected  the  cylinder  with  llior.  i~ 
denser  in  an  engine  of  Ihe  usual  construction  ;  but  iiiik  — 
this  orifice  were  aa  large  aa  Ihe  diameter  of  Ibe  cjlii.l>-.-, 
which  obviously  it  never  can  be  nor  nearly,  the  sii-'.rs, 
retarded  in  it*  escape  by  the  rontraction  of  Ihe  pa».^.  - 
must  diminish,  by  its  resistance  to  compression,  the  cITki  ,  1 
force  of  that  which  is  acting  to  impel  tho  piston. 

Such  is  the  timple  principle,  and  such  the  greatest  '\- 
fect,  of  the  non-condensing  engine ;  but  the  t«viii:: 
original  coil  and  the  paramount  advantage  of  pcrlala  > 
more  than  compensate  for  this  defect;  so  that  the  u'^  ' 
tliis  kind  of  engine  has  become  general,  not  only  fur  :. 
purposes  of  locomotion,  but  for  a  variety  of  olher*  nb.  ..' 
the  engine  is  stationary,  and  probably  in  many  instar.-n 
'  '    advantages  are  imaginan.* 


I   the  pumps  of   the  1 
an40D,l>n>lng  tniliH  lt,fbKi<i< 


ing  engin 


lllYtO 
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pciist'U  with  in  the  non-condensing  one, the  beam  may  be 
^(>itkc^vibe;  the  piston-rod  is  made  to  move  in  a  straight 
l.iK',  by  having  a  cross-piece  attached  at  its  top,  which  slides 
ht'twten  guides  fixed  on  each  side  of  the  cyUnder,  the  rod 
which  works  the  crank  of  the  tly-wheel  being  attached  to 
ihe  end  of  this  cross-piece.  A  still  further  simplification 
is  c fleeted  by  connecting  the  piston-rod  directly  with  the 
nank  on  the  shaft  of  the  fiy-wheel,  the  cylinder  being 
moan  ted  so  as  to  oscillate  as  the  wheel  revolves  on  the 
^tL•!\m  passage,  and  thus  alter nutely  to  open  and  close  the 
CDnimiiiiicatio'n  between  the  top  and  bottom  of  the  cylinder. 
Surh  engines  are  termed  vibi'utory,  and  are  successfully 
iHcd  where  space  must  be  economised,  as  with  marine  en- 
gines, but  the  weight  of  the  cylinder  thus  moved  is  so  much 
to  be  deducted  from  the  power  of  the  engine,  and  further 
ou^>es  a  rapid  wear  of  the  centres  on  which  it  turns,  which 
oun^efjuently  cannot  be  long  preserved  steam-tight,  and 
rtcjuiie  frequent  renewal. 

Steam-engines  are  properly  classed,  according  to  the  prin- 
ciple on  which  the  physical  properties  of  the  steam  are  em- 
pluyed  in  them,  into — 

1.  Condensing  Engines, 

1.  Atmospheric  engines,    acting  by     Ck)ndensation  only. 

-,    y^     ,  I        ..  (  Pressure  and  con- 

2.  Double-acting  eng.nes [    densation. 

?  Pressure,      expan- 

3.  Double-acting  engines     .  .  .  •  <    sion,  and  conden- 

(    sation. 

2.  Non-condensing  Engines. 

I    Engines  worked  by     Pressure  only. 

,,    T7      .        ^    ,    J  ,  „  ( Pressure    and    ex- 

'2.  Engmea  worked  by <    ^ .  „ 

[^    pansion. 

The  form  of  the  engine,  the  arrangement  and  construc- 
tion of  its  parts,  its  power,  &o.,  depend  entirely  on  the  pur- 
|>o-.e  to  which  it  is  to  be  applied,  and  may  be  indefinitely 
diversified,  but  those  most  in  use  may  be  artificially  classed 

tiius — 

1.  Condensing  engines,  with  beams  and  parallel  motions. 

I.  Without  a  tly-wheel,  for  pumping  in  mines,  &c. 

2. Marino  engines.  ••t 

3.   With  a  liy-whcel,  for  working  machinery. 
'1.  N(m- condensing  engines,  without  a  beam. 

1.  Stationary,  with  a  tty-wheel  for  working  machinery. 

2. Rotatory  engines. 

3.  Locomotive  engines,  without  a  fiy-wheel 

*  Marine  engines,  or  those  used  for  propelling  vessels,  are  in 
this  country*  generally  condensing  engines,  their  situation 
udniilting  the  abundant  use  of  cold  water.  The  principal 
})feviliariiy  in  the  arrangement  of  the  marine  engine  is  the 
]).>siiion  of  the  beam,  which,  for  the  purpose  of  economis- 
ing' room,  is  placed  lower  than  the  cylinder,  and  is  double, 
iluTC  being  one  on  each  side;  a  rod  from  one  end  of  euch 
i»f  these  is  connected  with  a  cross-piece  at  the  top  of  the 
]»iston-ro<l,  the  rectilinear  motion  of  which  is  pro<luced  either 
\\\  guides,  or  by  a  crank-arrangement,  analogous  in  its 
notion  to  tiie  parallel  motion.  The  other  ends  of  the  double 
h*aiu  are  connected  by  a  cross-piece,  carrying  in  its  centre 
tlio  Mod'  to  work  the  crank  on  the  shaft  of  the  paddles. 
In  all  vessels  of  any  magnitude,  there  are  two  engines 
.•,»Ti»',.lcte,  so  arranged  that  while  the  rod  and  crank  of  one 
ate  in  their  neutral  position,  those  of  the  other  are  in  that 
■  »r  :.'reatest  effect.  Two  engines  arc  necessary  to  equalize 
.i:id  (•(jntinue  the  motion  of  the  wheels;  for  in  the  marine 

•  inline,  the  paddles,  instead  of  perform ihg  the  part  of  fiy- 
v>iacls  to  continue  and  control  the  motion  of  the  piston, 
r.'fiuiru  the  whole  force  of  the  engines  to  maintain  their 
i.u  n,  (»wing  to  the  resistance  they  have  to  overcome.  There 
w  iU<i  tin's  further  advantage  derived  from  two  engines,  that 
!i"  one  should  be  injured,  the  ve>sel  may  be  still  propelled 
h\  the  other,  and  not  he  entirely  dependent  on  her  sails,  as 
>:ii'  would  otherwise  be, 

It  hus  been  mentioned  that  there  is  a  limit  to  the  propor- 
iJMii  between  the  diameter  and  length  of  the  cylinder;  the 
.i.hMninge  that  would  accrue  in  yam  of  power  by  a  long 
,iiMLi»  being  diminished  by  the  greater  radiation  of  heat 
:r.»:n  the  larger  surface  diminishing  the  force  of  the  steam 
\\\  the  cylinder;  here  therefore,  as  in  every  other  calculation 
eonncctcd  with  the  steam-engine,  it  is  hardly  possible  to 
.tirne  at  any  formula  or  rule  that  can  be  invariably  used.  If 
ii.c   burface  of  the  cylinder  were  to  be  made  a  minimum, 

•  It  t-  '.titpd  bjr  Mr.  ^!pven«on  that  the  Amr»riraa  stfamersiif  hich  navigate 
I  •■    M  i^-i**-'!'!"  wf'  ■ib'avs  uun-couclcu*ini;  t'liy'mes, 
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with  a  maximum  of  capacity,  we  could  readily  determine  that 
the  length  should  be  twice  the  diameter;*  but  we  find  that 
this  proportion  is  not  adliered  to  by  the  best  makers ;  it 
Taries  from  3:1  to  2 : 1 ;  but  in  the  marine  engine  it  is 
usually  shorter;  in  some  instances  the  proportion  is  1 :  1*25. 
The  diameter  of  the  cylinder  of  a  marine  engine  is  usually 
greater,  in  proportion  to  its  length,  than  in  others,  in  order 
to  obtain,  by  an  increased  surface  of  piston,  that  power  which 
is  unattainable  by  a  long  stroke,  owing  to  the  limited  space 
which  can  be  appropriated  to  Che  engine.  Formerly,  the  ap- 
prehension of  danger,  where  so. many  lives  were  at  stake, 
prevented  the  use  of  steam  of  more  than  4  to  6  lbs.  on  thu 
inch  in  marine  engines,  and  the  expansion  principle  conse- 
quently could  not  be  had  recourse  to.  At  present,  the 
economy  of  using  this  principle  has  outweighed  the  appre* 
hension  in  the  minds  of  the  owners  of  vessels,  while  the 
public,  contented  with  the  information  that  the  engine  is  a 
condensing  one,  seldom  inquire  further,  and  conceive  that 
the  steam  is  at  a  low  pressure  in  all  marine  engines, 
although,  where  the  expansion  principle  is  used,  which  it 
now  extensively  is,  the  pressure  in  the  boiler  is  at  about  20 
lbs.  on  the  inch  above  the  pressure  of  the  atmosphere.t 

Engineers  have  always  been  induced,  by  the  obvious  ad- 
vantage of  a  continuous  over  an  alternating  motion,  to  aim  at 
contriving  a  steam-engine  in  which  the  steam  should  act 
directly  to  produce  such  a  motion.  It  does  indeed  appear  at 
first  sight  that,  where  the  object  of  the  engine  is  to  produce 
a  continuous  circular  motion  of  a  fly-wheel,  or  of  wheels  of 
some  kind,  it  would  be  desirable  that  the  steam  should  be  ap- 
plied directly  to  impel  the  wheel,  instead  of  having  its  force 
transmitted  through  a  series  of  levers,  necessarily  increas- 
ing the  friction  and  the  cost  of  the  engine.  Watt  accord- 
ingly patented  more  than  one  of  such  rotatory  engines,  and 
many  others  since  have  from  time  to  time  brought  forward 
arrangements  for  the  purpose,  but  none  have  come  into  per- 
manent and  general  use.  The  fact  is,  that,  as  can  be  easily 
shown,  the  employment  of  steam  in  this  way  is  productive 
of  a  greater  waste  of  power,  with  a  greater  increase  of  fric- 
tion, than  can  be  compensated  by  any  real  advantages,  la 
all  rotatory  steam-engines  hitherto  proposed,  the  principle 
has  been  to  admit  the  steam  to  act  on  a  fan  or  fans  revolving 
round  an  axis  of  the  cylinder,  and,  by  ingenious  excentrio 
movements,  the  surface  of  these  fans  is  made  to  increase 
as  the  steam  diminishes  in  elastic  force  from  the  enlarge- 
ment of  the  space  it  occupies.  Many  such  engines  have 
been  used  for  a  time,  but  commonly  after  a  few  years'  trial 
they  have  been  abandoned,  and  the  reciprocating  principle 
substituted,  thus  proving  that  experience  confirmed  the  de- 
ductions from  theory. 

In  all  mechanical  combinations  the  object  to  be  effected 
necessitates  a  certain  characteristic  form  of  the  machine, 
which  it  retains,  whatever  improvements  may  have  been 
successively  introduced  either  in  its  principle  or  in  the  de- 
tails of  its  construction.  We  can  recognise  in  a  modern 
Sussex  plough  the  general  form  of  that  used  by  the  subjects 
of  the  Pharaohs  to  till  the  banks  of  the  Nile;  and  Newco- 
men  would  acknowledge  a  marine  engine  made  by  Maud- 
slay  and  Field  as  a  descendant  (if  his  atmospheric  one:  but 
he  would  for  some  time  be  at  a  loss  to  tell  the  object  of  a 
locomotive  engine  of  Stephcnsoirs,  if  he  could  see  it  at  rest 
only  ;  and  the  connection  between  it  and  its  tender  would  be 
beyond  his  comprehension.  The  reason  of  this  is  that  a  lo- 
comotive engine  is  a  perfectly  new  one,  having  no  other 
analogy  to  an  ordinary  engine  except  that  steam  is  the 
source  of  power  in  both ;  but  all  locomotive  engines  will 
ever  possess  a  family  likeness. 

The  principal  causes  of  this  novelty  of  form  are,  that 

•  l^t  /  =  length,  *=  IhiMlinmeteT.r  =  the  c«i>»<'*''y  of  *^'*' ^y^'"'^''"":  '"'^^o 
thn  coiicavt^  Kurlacp  is  only  i;ra<lii>illy  hronght  into  cotiinct  with  \\w  «<tiMni.  by 
till"  mulion  or  llio  pintou.'itx  t-lVfrl^'on  lh«-  t»'m^>*-raturc  in»y  U*  i-on»i«k'r»«l  m 
al>oui  lw«lf  v^hal  it  woulil  be  if  the  whole  Mirlnc*"  were  at  ouce  exi»uM?»i.  Then 
the  wholo  HUtt'iiCtf,  iucluiltu^  the  two  «'nil»,  bciuij 

ir.W-f2  —  ondc  =  ~j-* 

wc  have  for  llio  surface  affcctiug  lt>e  Urmpcntlure  of  the  steam 

.      irx/-f  T**         2«r     .   ir.r' 
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and  l)y  aultstitulinR  the  vnluc  of  r,  nod  redncinR  2r  =  I. 

f  On  llu'  Mi-oi-^-ipiM  tho  hoatpiijjiiie'i  nre  workf<l  wifh  steam  of  from  100  Hwu 
to  !;«>  n>«.  on  the  inrh;  bnl  the  latter  enormoun  ])ic*-iiie  i<»  rnrely  fxcewlod, 
•  exceiit  •  o«  an  Amencuu  comuuttJd«T  said,  *  i»u  ejlruutilmnrt/  occufim,' 
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great  Telocity  being  the  object,  the  boiler  must  constitute 
the  greatest  part  of  the  bulk,  in  order  to  supply  a  sufficient 
quantity  of  steam  to  meet  the  demands  of  two  pistons  mak- 
ing 200  strokes  per  minute,  and  even  then  it  requires  a  ten- 
der to  accompany  it  to  carry  a  supply  of  fuel  and  water  to 
keep  up  the  quantity.  The  locomotion  is  produced  by  a 
pair  of  driving-wheels  made  to  revolve  by  the  engine  by 
means  of  cranks  on  their  axle,  receiving  motion  almost 
directly  from  the  piston  rods;  the  adhesion  which  takes 
place  between  these  wheels  and  the  edge-bars  or  rails, 
causes  the  carriage  to  move  on,  just  as  the  paddle-wheels  of 
a  steam-boat  propel  the  vessel  by  the  resistance  of  the  water 
to  the  Hoat-boards.  The  driving-wheels  of  a  locomotive 
engine  do  not,  any  more  than  the  paddle-wheels  of  a  steam- 
boat, act  as  fly-wheels  to  regulate  the  velocity  of  the  engine ; 
this  is  effected  in  the  former  by  the  inertia  of  the  whole 
mass ;  the  great  velocity  consequently  ensures  the  steady 
action  of  the  engine.  In  the  steam-boat  this  great  velocity  of 
the  paddles  is  unattainable,  and  consequently  two  powerful 
en^rines  are  requisite  to  maintain  even  a  moderate  velocity; 
but  air  being  the  medium  in  which  the  driving-wheels  of  a 
locomotive  engine  act,  almost  any  velocity  can  be  imparted 
to  them,  and  for  obvious  mechanical  reasons  is  best  attained 
by  steam  acting  with  a  force  almost  amounting  to  impact 
on  small  pistons  through  a  short  stroke,  two  alternately 
acting  cylinders  being  necessary,  as  in  the  steam-boat,  to 
equalize  the  action  ofihe  cranks. 

The  two  cylinders  are  most  conveniently  placed  under  the 
boiler  in  nearly  a  horizontal  position ;  intermediate  cranks 
preserve  the  rectilinear  motion  of  the  piston-rods,  and  con- 
nect them  with  the  cranks  on  the  axle;  while  excentric 
frames  on  this  axle  actuate  the  simple  slide-valves  required 
in  a  non-condensing  engine.  The  steam  which  is  driven 
out  of  the  cylinder  at  each  stroke,  instead  of  escaping 
directly  into  the  open  air,  passes  into  the  funnel  of  the  fur- 
nace, and  thus  increases  the  draught;  but  as  the  action  of 
the  engine  cannot  be  understood  independently  of  the  boiler, 
it  becomes  necessary  to  turn  our  attention  to  that  subject, 
without  a  general  description  of  which,  any  account  of  the 
steam-engine  would  be  incomplete. 

Since  some  of  the  principal  objects  to  be  kept  in  view  in 
the  construction  of  boilers  are  incompatible  with  each  other, 
one  or  more  must  be  dispensed  with  in  order  to  secure  the 
rest.  The  specific  purpose  for  which  the  engine  is  con- 
structed must  determine  the  general  principle  of  the  boiler: 
thus,  rapid  generation  of  steam,  security,  compactness,  and 
lightness  must  be  aimed  at  in  boilers  for  marine  or  loco- 
motive engines,  even  at  the  cost  of  a  comparative  waste  of 
fuel ;  while  for  those  intended  for  pumping  or  drivinif  ma- 
chinery, economy  of  fuel  must  be  the  paramount  object,  the 
weight,  form,  and  space  occupied  by  the  boiler  being  secon- 
dary considerations.  And  whenever  steam  of  a  high  elastic 
force  is  to  be  used,  that  form  of  boiler  should  be  adopted 
which  will  most  nearly  equalize  the  strain  on  it.  The  fol- 
lowing requisites  are  therefore  to  be  understood  as  being 
those  which  it  would  be  desirable  to  combine,  though,  united, 
they  are  unattainable  in  practice. 

First,  The  boiler  should  4iave  the  greatest  capacity  with 
the  least  surface,  to  save  material,  diminish  the  weight,  and 
increase  the  strength :  hence  a  spherical  form  would  be 
best  in  this  respect,  but  it  is  incompatible  with  an  econo- 
mical application  of  the  heat  to  a  gieat  extent  of  surface, 
which  is  essential  to  the  rapid  generalicu  of  steam. 

Secondly,  The  form  should  be  as  simple  as  possible,  both 
as  reducing  the  expense  of  construction  and  most  readily 
admitting  of  repair.  Boilers  are  made  of  iron  or  copper 
plates  riveted  together  at  tlieir  edges,  and  if  one  of  these  is 
cracked,  or  has  been  burnt,  that  plate  can  be  taken  out  and 
another  put  in  without  pulling  the  whole  to  pieces,  which 
must  be  done  when  the  boiler  is  of  a  complex  form  ;  added 
to  which,  all  angles  are  sources  of  weakness,  owing  to  the 
inequahty  of  the  strain  on  the  adjoining  surfaces,  and  the 
injury  done  to  the  metal  by  bending  it  to  form  the  angle. 

The  form  of  boiler  used  for  Savory's,  Blakey's,  Newco- 
men*B,  and  other  engines  of  the  seventeenth  and  eighteenth 
centuries,  up  to  the  time  of  Watt,  was  that  of  an  inverted 
frustum  of  a  cone,  with  a  spherical  top,  and  its  bottom 
slightly  concave ;  this  boiler  was  set  in  brick-work  like  a 
common  copper,  the  flame  playing  round  the  whole  of  the 
lower  part.  The  steam-pipe  was  connected  in  the  usual 
way  to  a  flange  of  a  collar  in  the  spherical  head.  Watt 
adopted  a  long  rectangular  form,  with  a  semi- cylindrical  top ; 
the  ends  were  flat  and  upright,  the  sides  slightly  curved 


inwards,  as  was  also  the  bottom.  From  this  fonn  it  i« 
termed  the  u>aggon-head  boiler ;  it  is  set  in  a  rectangular 
mass  of  masonry,  the  cylindrical  head  alone  project  in;, 
above  the  level  of  the  brickwork  ;  the  fire-place  was  under- 
neath one  end  of  the  boiler,  and  extended  backwardd  f(*r 
one-third  of  its  length ;  the  flue,  after  proceeding  to  the 
further  end,  returned  along  one  side,  across  the  end,  over  the 
furnace,  and  along  the  other  side,  into  the  chimney  shaft, 
the  boiler  itself  every  where  forming  one  side  of  the  due, 
and  consequently  having  the  flame  and  heated  air  dircc(l> 
in  contact  with  it  at  the  bottom  and  sides.  In  some  ca5i>. 
when  the  boiler  was  very  large,  a  cylindrical  iron  flue  vz* 
formed  through  the  boiler  longitudinally,  opening  at  each 
end  into  and  forming  a  continuation  of  the  brick  one,  tin  • 
increasing  the  surface  to  be  acted  on  by  the  heat. 

The  next  and  important  modification  in  form  was  that  •  f 
making  the  boiler  entirely  cylindrical  with  hemispherical 
ends,  which  is  probably  the  best  to  combine  as  many  re- 
quisites as  possible.  With  this  form  the  furnace  is  uflcn 
placed  in  a  second  cylinder  within  the  boiler,  and  forrainu' 
the  first  part  of  the  flue;  thus  the  fuel  being  entirely  sur- 
rounded by  the  water,  little  or  no  heat  is  lost  by  radiation  ; 
but  there  are  serious  objections  to  this  practice  on  the  »4H>rv 
of  accidents,  as  well  as  the  deficiency  in  draught,  owing  tu 
the  confined  space  in  which  the  combustion  takes  place. 

When  an  engine  is  of  such  a  size  fi»  to  require  mor^* 
steam  than  one  boiler  of  the  ordinary  magnitude  can  sup- 
ply, it  has  two  or  more,  set  side  by  side,  communicating 
with  a  common  steam-pipe.  Since  the  extent  of  surtac*. 
exposed  to  the  pressure  of  the  steam,  and  therefore  the 
liability  to  bursting,  increases  in  a  greater  ratio  than  the 
capacity,  there  is  obviously  a  limit  to  size,  which  can  nevor 
safely  be  surpassed,  while  the  security  is  proportionally  in- 
creased by  diminishing  that  capacity ;  hence  the  nectwsif) 
for  using  two  or  more  small  boilers  instead  of  one  large  one 
and  the  principle,  carried  to  its  limit,  constitutes  that  ui 
the  tubular  bailer ,  in  which  the  steam  is  generated  in  a 
series  of  independent  metal-pipes  of  small  diameter,  all 
communicating  with  a  common  steam-chamber  or  reservoir, 
itself  squU,  and  strong  enough  to  resist  great  pressures. 

ThescTubular  boilers  however  have  not  come  into  gene- 
ral use,  not  only  from  their  complexity,  and  consequent 
liability  to  derangement,  but  because  there  does  not  ext^t 
any  demand  for  steam  of  such  high  pressure  as  the>'  are 
intended  to  generate. 

Since,  in  accordance  with  the  general  hydrostatic  law. 
every  unit  of  surface  of  the  boiler  has  to  sustain  the  same 
pressure,  if  a  small  portion  of  that  surface  can  be  opened 
by  the  pressure  of  the  steam,  when  it  has  attained  thai 
which  the  boiler  was  only  intended  to  withstand,  b>  xUk 
escape  of  a  quantity  of  the- vapour  at  this  orifice,  the  ela»i.- 
city  of  the  remainder  is  again  reduced  below  the  limit. 
This  is  the  object  of  the  sc^ety-valve,  which  is  such  afi 
aperture,  kept  closed  by  a  valve  retained  in  its  seat  by  a 
weight  calculated  to  yield  to,  or  be  raised  by,  the  pressure 
the  moment  the  steam  exceeds  its  proper  elastic  force. 

The  safety-valve  was  first  contrived  by  Papin,  and  use^l  iii 
his  digester  and  boilers,  and  has  ever  since  constituted  si. 
essential  appendage  to  every  boiler.  In  its  simplebl  furi:: 
it  is  an  obtuse  conical  valve,  kept  in  its  seat,  which  is  at  it  v 
end  of  a  short  collar,  standing  up  from  the  surfon;  vi 
the  boiler,  by  a  weight  acting  at  the  end  of  a  lever,  reslin^ 
on  the  spindle  of  the  valve,  and  haying  its  fulcrum  or  hiuc 
at  the  other  extremity.  The  effective  weight  by  which  lii  • 
valve  is  kept  down  may  be  varied  by  shifting  the  position  ••«' 
the  weight  on  the  arm  of  the  lever;  and  as  this  altera: loi. 
might  be  unintentionally  made  by  carelessness  or  acciilcnt, 
the  valve  should  be  inclosed  in  a  box  under  lock  and  Ivy . 
to  prevent  its  being  tampered  with.  A  chain  attached  to  the 
valve,  and  accessible  to  the  engineer,  should  be  provided*  to 
enable  him  to  raise  the  valve,  to  ascertain  that  it  is  in  etli- 
cient  order,  and  has  not  become  fixed  in  its  socket.  Dut 
the  best  mode  of  applying  the  weieht  is  directly  on  tht^ 
valve,  so  that  it  cannot  be  increased,  as  long  as  it  is  in- 
closed, by  any  accidental  alteration  in  its  position*  In  locvr- 
motive  engines  the  weight  would  be  liable  to  derangement 
by  the  motion,  and  a  spiral  spring  is  employed  to  keep  down 
the  valve. 

The  safety-valve  is  perfectly  effective  as  long  as  it  is  fre« 
to  rise  in  its  seat,  and  is  loaded  with  a  consUnt  weiichi, 
which  ought  never  to  be  more  than* half  the  presaute^hj? 
boiler  is  just  capable  of  withstanding.  The  rmpid  diminu- 
tion in  the  number  of  accidents  from  explosions,  notwith- 
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pipe  preventi  the  Eteam  from  escaping  in  that  direction 
during  the  BCtion  of  the  valve»;  hence  ibe  necessity  foe 
the  feeding-cjslern  being  raised  lufficientlj  above  the  bailer. 
The  bend  at  the  bottom  of  the  feeding-pipe  it  intended  to 
caiue  the  waler,  when  issuing  near  to  the  bottom  of  tbe 
boiler,  to  wash  a««y  the  tediment  which  would  otberwise 
collect  there. 

About  Dve  or  six  jean  ago,  a  novel  and  ingenious  plan 
for  generating  steam  for  engines  was  proposed  by  Mr.  T. 
Howard  :  it  consisted  in  injecting  small  quantities  of  waler 
at  regular  intervals  on  a,  surface  of  iron  raised  to  a  tempe- 
rature of  about  430*,  by  being  in  contact  with  mercury 
heated  over  a  furnace.  By  this  arrangement  the  space 
occupied  by  a  boiler  of  the  usual  construction  was  saved. 
A  vessel  was  fitted  with  one  of  Mr.  Howard's  engines,  and 
made  a  voyage  from  Falmouth  to  Lisbon,  and  apparently 
with  a  saving  of  fuel.  Nevertheless  Ibis  principle  has  not 
been  brought  into  use  :  it  was  stated  at  the  time  that 
enough  of  the  vapour  of  the  mercury  escaped  to  be  preJU' 
dirial  to  tbe  health  of  the  engineers ;  but  we  believe  the 
true  cause  of  its  want  of  success  was  that  it  was  in- 
tended to  remedy  an  evil  of  no  great  magnitude;  or,  in 
sliort,  that  tbe  usual  principles  are  not  easily  to  be  improved 
on,  if  they  are  properly  applied. 

The  locomotive  engine,  as  has  been  staled,  requires  a 
bo.ler  of  a  form  and  principle  totally  different  from  those  of 
an  ordinary  one. 


Tlio  boiler  A  is  a  cylinder  made  of  wruugbl-iron  plateg, 
riveted  tt^ether  in  the  usual  way,  hut  is  covered  with  a 
wooden  casing,  to  prevent  as  far  as  possible  the  great  waste 
of  heat  which  would  radiate  from  a  metal  surface  moving 
through  the  air  with  such  velocity.  At  one  end  of  the 
boiler  is  the  furnace  B,  consisting  of  a  double  case,  ihe 
outer  ona  of  iron  with  a  semi-cylindrical  head,  but  quite 
open  at  bottom ;  within  this  is  an  inner  square  case  of  sheet 
copper,  riveted  all  round  the  bottom  edge  to  the  outer  on< 
but  leaving  on  its  three  sides  a  space  of  three  inches  bi 
tween  them,  which  is  filled  with  water,  and  indeed  forms 
continuation  of  the  boiler.  The  bottom  of  this  inner  ca<_ 
is  the  grating  on  which  the  Aiel  is  laid.  P  is  the  feeding 
door  in  front,  opening  of  course  through  both  coses,  which 
aie  therefore  riveted  together,  so  as  to  be  steam-tight  all 
round.  A  series  of  upwards  of  IDO  brass  tubes  of  small 
diameter  pass  from  the  back  of  the  furnace  to  the  furthc 
end  of  the  bailer,  where  they  open  into  the  chimney.  Thci 
tubes,  which  are  entirely  immersed  in  the  waler,  canstitui 
the  Hue,  and  thus  increase  considerably  the  heated  surfac 
in  contact  with  the  water,  and  therefore  promote  the  rapid 
generation  of  steam.  The  introduction  of  these  tubes  forms 
an  epoch  in  the  construction  of  boilers,  and  was  Ihe  sug- 
gestion of  Mr.  R.  StepbeiMon  in  1829.    [Railway.] 

The  cylinders  of  the  engine,  of  which  one  can  only  he 
seen  in  the  section,  are  fined  at  the  bottom  of  the  chimney. 
The  steam  passes  to  tbe  slide-valve  by  the  pine  S,  S,  while 
the  wasto  steam  escapes  up  tbe  funnel  at  T.  The  cyhn- 
dricai  vessel  with  the  spiienoal  head  V  is  called  the  lepa- 
ralor,  the  steam-pipe  lerminaling  in  it  at  S.  The  object  of 
this  arranicement  is  to  prevent  the  waler.  which  is  agitated 
by  Ihe  motion,  from  passing  through  the  sleani-pipe  to  Ihu 
cylinder,  where  it  would  be  highly  detrimental  i  tbe  main 
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steam-pipe  divides  into  two  brancbei  in  the  chimney,  oca 
passing  [o  each  cylinder. 

The  boiler  is  supplied  with  water  from  the  tender  by  t«u 
force-pumps  worked  by  the  engine,  and  has  »  gauge,  try- 
pipes,  safety-valves,  &c„  in  common  with  other  epgiiH.-^ 
though  all  peculiar  in  their  construclion. 

This  brief  account  of  the  boiler  and  of  its  various  amn(.-«- 
ments  will  hardly  be  conside-ed  complete  without  tvaii^ 
notice  of  the  explosions  to  which  it  is  liable  ;  and  that  ihe^e 
may  arise  from  several  causes  is  sufficiently  indicsled  b\  ilic 
various  precautionary  adjuncts  above  described,  which  ari- 
intended  to  obviate  tbeir  occurrence,  y/e  have  already 
mentioned  that  the  number  of  accidents  is  rapidly  dimi- 
nishing relatively  to  the  extended  use  of  steam,  as  an  indi- 
cation that  negligence  is  Ihe  commonest  cause  of  them.  It 
is  indeed  obvious  that.^ rovided  a  boiler  be  originally  well 
constructed,  of  a  good  form,  and  furnished  with  douMe 
safety-valves  adequate  in  size  and  kept  in  efficient  ocIkiii, 
with  a  gauge  by  which  the  actual  pressure  at  any  tiii.c 
on  the  boiler  may  be  ascertained  by  simple  inspeciion.  sn 
accident  never  can  occur  except  by  the  burning  out  of  11. c 
butler,  which  will  always  announce  itself  previous  tu  aix 
explosion  by  certain  indications.  It  it  he  objected  that  uti- 
remitting  attention  is  more  than  can  be  expected  of  ai: 
engineer  actively  engaged,  perhaps  siKteen  hours  out  uf  llir 
twenty-four,  we  can  only  reply  that  tbe  moral  causes  ■■.'" 
these  accidents  are  not  under  consideration,  though  Ibric 
are  obvious  remedies  for  these;  our  object  is  only  to  re- 
move any  apprehensions  from  the  extended  use  of  sleam  in 
the  minds  of  the  timid,  by  showing  that  there  are  do  phy 
sical  causes  of  danger  that  may  not  easily  bo  provid^l 
against.  If  the  proprietors  of  engines  or  the  commandeis 
of  steara-vessels  are  selfish  enough  to  prefor  their  imme- 
diate interest  to  the  safety  of  those  they  employ,  or  the  pas- 
sengers who  have  trusted  them,  by  raising  steam  of  100  Ihi. 
in  a  boiler  only  intended  to  generate  steam  of  iO  Ibc,  or  ly 
employing  defective  boilers,  public  opinion  can  alone  par- 
vide  the  remedy  by  the  manifestation  of  public  indiptaiion. 
The  bursting  of  boilers  present  very  different  phenumcna, 
being  sometimes  a  simple  rant  in  the  metal,  aUowiog  iIk 
harmless  escape  of  sieaoi  and  water  ;  and  at  otfael*  atnum- 
panied  by  au  explosion  in  its  violence  equal  to  that  prodoced 
by  gunpowder;*  it  has  hence  been  conjectured  that  on 
these  occasions  some  explosive  gases  are  formad  in  ihc 
boiler;  but  this  dues  not  appear  probable,  nor  is  reoonnic- 
able  with  any  known  physical  laws,  while  the  elaiiic  fun:* 
of  steam  is  capable  of  indefinite  increase,  and  is  quite  adt- 
quaie  to  produrc  any  mechanical  effect  whatever.  It  tt 
always  difficult  to  get  any  satisfactory  evidenee  as  to  lb: 
facts  of  an  explosion  of  a  boiler ;  tbe  terror  of  the  tDofae^; 
prevents  the  survivors  from  accurately  recalling  tbe  phenu- 
mena  immediately  antecedent,  while  those  who  fnim  ibci 
proximity  would  be  best  capable  of  affording  this  evHlribT 
are  either  killed  or  are  too  interested  in  exculpating  ihem' 
selves  to  be  impartial  witnesses.  With  regard  to  the  fumu- 
lion  of  explosive  gaseous  compounds  in  the  boiler,  it  .-> 
generally  admitted^  that  hydrogen  gas  is  tbe  only  ingiv- 
dient  of  such  that  can  be  formed  ;  and  that  is  obiained  hy 
the  decomposition  of  the  steam  when  in  contact  with  Ihe  n-d- 
hot  iron  ;  but  pure  hydrogen  is  not  explosive ;  and  to  ivn- 
der  it  so  it  must  be  mixed  with  oxygen  or  atmofpheric  ^■. 
It  bos  been  suggested  that  the  latter  may  be  introducv* 
along  with  the  water  by  a  defect  in  tbe  feeding-pump ;  bi.: 
the  proportions  of  the  air  and  of  the  hydrogen  must  be  i'«- 
finito  to  produce  an  explosion  ;  and  it  is  difficult  to  sup|<-._- 
that  in  such  a  si tual ion  either  should  continue  to  accumc- 
late  till  tbe  quantity  is  exactly  that  necessary  to  pruduce  i~~. 
explosiun.  In  short  this  explanation  of  the  subject  u  tiBit 
with  difficulties  which  have  not  yet  been  removed,  ihongt 
the  attention  of  scientific  men  both  in  Kurope  and  Atnenca 
has  been  frequently  directed  to  it. 

Whenever  tbe  steam'cngine  is  employed  to  execute  an; 
work  which  is  variable  in  its  quantity  or  intensity,  then 
must  be  some  means  of  adjusting  the  force  of  the  eoginc  1j 
this  varying  resistance  it  has  to  overcome;  if  tfa«   engme 
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'ivitig  were  suddenly  shopped  or  llirawn  out  of  gear,  ihe 
itlitie,  if  impelled  by  the  samo  quantity  of  aleara,  would 
iiiiL-ilintely  move  with  a  rapidly  accdcraiing  velocity,  till 
i;il  velocity  were  doubled,  which  would  be  prejudiciul  to 
II-  engine  itself  and  lo  the  rest  of  the  mnchiiiory  it  wns 
iirkiug,  u  well  as  be  a  useless  expenditure  of  furcti  or  fuel. 
Iio  utiject  of  ihnt  beautiful  piece  of  mechanism  termed  the 
•rrriiiir,  is  to  enable  the  engine  to  regulate  ihe  9U]>pl)-  of 
<':iin  admitted  lo  the  cylinder,  or  in  ulker  wordd  lo  udapt 
II!  luice  it  has  to  transmit  to  the  resistance  it  has  lo  over- 


1  lie  governor,  the  form  and  principle  of  whirb  will  be 
Ix.liur  undsrsloud  from  the  figure  than  from  any  dcaciip- 
i.'ih,  is  made  to  revolve  on  its  vertical  axis  a,  by  a  band 
)  3~-iiig  round  a  pulley  and  round  one  on  Ihe  axle  of  the 
Ilv-wliei.-t,  or  else  bybevillcil  wbcclx,  lu  shown  iu  the  figure ; 
•  ■'•  tb.it  ita  velocity  of  ro  la  lion  varies  with  ihal  of  the  Hy- 
wlii'ul.  If  (his  velocity  increase,  the  heavy  balls  6  A  diverge 
1>v  ihu  increased  centrifugal  force,  and  cause  the  collar  c  to 
^lidu  up  Ibeaxis;  Ibis  by  means  of  the  inlermediale  cranks 
l.:ii'iiully  closes  the  valve  al  v,  in  the  steom-pipu  (.  termed 
I  liL'  l/irnlHenahe,  ani  consequently  diminishes  Ibc  qunn- 
li;y  of  steam  passing  to  the  cylinder:  if,  on  the  conirary, 
tliL-  velocity  of  the  Uy-wbcol  is  diminished  by  an  increase  in 
ilio  rcsislanco;  Ihe  balls  of  the  governor collap'ie,  and  the 
liiiuiile-valve  it  opened  so  as  to  admit  more  steam  to  the 
rwindurlo  augment  Ihe  force  in  propurliun  lo  the  increased 

The  etfecl  on  the  governor  is  equivalent  to  varying  Ibo 
iii;i[>iuler  ofa  second  lly-wbeel,  the  circumference  of  which 
>-(  ri'presenied  by  iho  balls  66,  consequently  the  governor 
ii'-i'ir,  independently  of  ita  action  on  the  th  rot  lie- valve,  has 
■.I  U'lidoncy  lo  effect  the  adjustment  required ;  since  a  por- 
Hull  of  Ihe  surplus  force  of  Ihe  engine,  on  Ihu  Aral  supposi- 
U'lii,  ia  absorbed  in  overcomin);  the  increased  inertia  of  the 
,:'>vcrnor;  wbilo,  on  Ibe  second  suppusitiuii,  Ihnl  inertia, 
Wing  diminiahod,  relievos  the  engine  of  a  portion  of  resist' 
aiire.  Tbis  accounis  for  Ibo  prompt  acii>in  of  the  governor 
i!i  I'd'ecting  the  edjusltncnl,  which  it  does  wilhoul  those 
lliiriuiiiions  in  the  velocity  of  the  pislon  which  would  be 
o  the  effect  of  the  machinery  actuated  by  Ibis 
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1 0  Ihe  marine  engine  no  governor  is  requisite ;  the  resist- 
111'  u  being  >o  great  compared  lo  the  force,  tlul  Iho  velocity 
'.ui  Hover  bo  excessive,  and  all  the  power  the  engine  ia 
'.>ti:ililu  of  excriing  is  required  to  turn  Ihs  paddle-wheels ; 
I'i'ir.''!  lo  which  Iha  resiatanco  is  nearly  uniform,  only  vary- 
ii;^  wiih  the  draught  of  the  vessel  or  Ihe  slate  of  the 
v.Mllier,  but  never  diminishing  below  that  originally  cal- 
■iil:ii.il  on  and  provided  for  by  the  power  of  the  eni^inus; 
til  inoiL'ase  of  Ibe  resisiance  accordingly  produces  a  dimlnu- 
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tio'i  in  the  velocily  of  the  vessel,  but  the  engine  can  nover 
wuvk  BO  fast  ag  to  be  injured  by  its  own  velocily. 

The  governor  is  equally  unnecessary  to  the  locomotive 
eni;ine,  since  Ihe  allendsntmust  constantly  have  the  engine 
under  his  control,  and  be  watching  its  action ;  he  can  tbi're- 
foru  regulate  the  throttle- valve  by  hand-gear  placed  within 
his  reach  ;  and  in  this  case  also,  as  with  Ihe  marine  engine, 
the  resistance  is  nearly  constant,  consisting  chielly  in  ihe 
weight  of  Ibc  en;{ine  and  the  train  of  carriof^s  to  be  moved, 
a  weight  not  liablo  lo  any  sudden  change  during  the  transit, 
while  Ibe  momentum  of  the  whole  mass  acts  as  a  tly-whecl 
or  regulotor  to  e<|ua1ise  the  motion  of  the  pistons. 

We  have  not  eiitere<l  into  any  inves ligations  of  the  for- 
mulse  for  dclerminini;  the  dimensions  of  an  engine  and 
of  its  boiler,  the  pressure  at  which  it  must  be  worked, 
the  velocity  of  the  pislon,  &c.,  in  order  to  produce  any 
proposed  available  or  net  force ;  or  into  ilic  account  of  Ihe 
experiments  by  which  the  amount  of  friction,  the  effects 
of  the  uneondensed  steam,  the  quantity  of  caloric  obiaiiied 
ttom  diffei-enl  kinds  of  fuel,  &c.,  all  of  which  must  be 
lakon  into  account  in  these  inves  ligations,  and  have  been 
approximalively  determined.  In  the  preceding  article  the 
formulcD  ex  press  ini;  Ibe  physical  and  mechanical  properties 
of  sleatn  will  be  found,  and  for  the  others  the  following 
works  among  ollicra  may  be  coiisuliod : — Tredguld,  T.,  On 
Ih-^  Steam  Eiij^nf,  recent  edition,  by  Woolliouse,  2  vols, 
Jlo.,  London  ;  l-'arey,  J.,  On  the  Steani-Eiiginet  Ha.,  Ijin- 
don ;  Stewart's  History  nf  Ikx  Stfam-Eiiginn,  8vo.,  Lon- 
don; Lardnur,  Dr.,  the  Stenm-Ensiue,  Bvo.,  I,ondon, 
la4D ;  Ue  Pambour,  F.  M.  E.,  Chev„  Tluorie  de  la  Mac/iine 
'iVapvur,  bvo„  Paris;  Galloway,  On  t/ie  Slpam-Engine ; 
liefiorls  in  Btrliament  on  Railaiays,  Expioiions  o/Builers, 
ij-c. ;  Mechanic's  Magazine. 

The  most  valuable  sources  of  information  on  the  action  of 
steam -engines,  tbcir  consumption  of  fuel,  and  elTecc  pro- 
duced, arc  ibo  Reports  and  Tables  published  from  time  to 
lime  by  ihe  Cornish  engineers  of  the  working  oflhe  engines 
in  thoir  various  mines. 

STEAM-CARRIAGE.  The  application  of  the  steam- 
engine  lo  the  purpose  of  locomotion  upun  raduays  having 
been  noticed  elsewhere  [Rmlwav,  vol.  six.,  jip,  247,  B  j'jj. 
it  only  remains  lo  treat  of  such  locomotive  machines,  iro- 
pellcil  by  steam-power,  as  have  becti  contrived  for  uso 
upon  common  roads. 

It  may  perhaps  appear,  at  first  sight,  that  there  can  be  no 
very  material  dilferetico  between  machines  adapted  to  pur- 
poses so  nearly  similar;  yet  there  are  several  circumslances 
which  render  very  different  artangemenls  neeensary  in  Ibit 
two  cases.  The  railway  engine  runs  upon  very  hard  and 
smoolb  surfaces,  and  has  only  slight  and  very  gradual 
changes  of  level  to  surmount.  Its  precise  track  is  deter- 
mined by  llanges  upon  its  wiicels,  and  that  track  never  de- 
viates suddenly  from  a  straight  line;  so  that  no  internal 
steering  apparatus  is  ncl^eEsary.  The  road  upon  which  it 
travels  is  capable  of  bearing  almost  unlimited  weight,  and 
affords  facilities  for  the  disposal  of  the  load  to  ho  conveyed 
in  a  long  train  of  carriages ;  to  ihat  the  ronsiruction  of  the 
engine  itself  is  not  necessarily  affected  by  any  arrangenicnls 
for  the  accoramodaliou  of  passengers  or  for  the  slowini;  of 
luggage.  Hence  thu  railway  locumolive  is  usually  nothing 
but  a  steam-engine  upon  wheels,  without  even  any  provision 
for  carrying  its  own  supply  of  fuel  and  water:  lliis  being 
convoyed  in  an  accompanying  carriage,  or  lender,  behind 
which  the  vehicles  containing  the  load  arc  hnked  logellier; 
and  the  whole  of  the  propelling  machinery  freiiuenlly  weighs 
from  ten  to  twenty  tuns,  independent  of  the  load  conveyed 
— a  wei|{ht  unauiiablo  for  rapid  motion  upon  an  ordinary 
road.  In  a  a  team-ear  ria^e  for  use  upod  a  comraon'road,  on 
the  contrary,  provision  must  be  made  for  passing  over  rough, 
soft,  and  constantly  varying  surfaces,  and  fur  surinounling 
accliviiicf  of  considerable  steepness.  The  machine  must  bti 
provided  with  a  steering  apparatus,  by  which  it  may  bo 
guided  with  ease  and  certainty  abmg  the  sinuosities  of  a 
common  road  or  street,  among  other  vehicles,  and  round 
sharp  corners.  The  weight  must  ho  kept  withm  the  smallest 
possible  limits,  as  well  for  the  sake  uf  the  road  as  to  pre- 
serve an  economical  proportion  with  lite  load  lo  he  coiivovmI, 
which  must  never  exceed  what  may  be  carried  cither  upon 
Ibo  machine  itself  or  upon  one  supplementary  vehicle;  llie 
use  of  a  long  train  of  carriages  being  inadinissahle.  Ilcncu 
also  arises  ihe  necessity  of  »o  arranging  iho  mniliinery  as  to 
occupy  but  Utile  space,  and  lo  intcrlcre  as  lilllu  us  posst- 
I  ble  wilh  the  accowmodatiOD  of  passuogers  and  guuda. 
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These  circumstances  call  for  the  ex^cise  of  much 
contrivance,  and  the  combination  of  qualities  apparently 
contradictory  and  irrtjcoucilable.  In  order  to  keep  the  ma- 
chinery small,  and  to  ensure  its  rapid  action,  the  steam  must 
be  worked  at  a  very  high  pressure,  and  must  be  formed 
with  great  rapidity,  thereby  rendering  a  very  strong  boiler 
and  powerful  furnace  necessary.  But  this  strength  and 
efficiency  cannot  be  obtained  by  increasing  the  thickness  of 
the  metal,  and  the  size  of  the  boiler  and  furnace,  because 
that  would  add  to  the  weight  and  bulk.  The  object  must 
be  accomplished  by  a  minute  subdivision  of  the  water,  so 
that  a  very -large  extent  of  surface  may  be  exposed  to  the 
action  of  the  fire,  and  by  urging  the  fire  with  a  very  strong 
blast,  which,  however  contrived,  absorbs  a  considerable  part, 
of  the  power  of  the  engine.  The  construction  of  the  boiler 
must  also  be  «q/l?,  so  that  in  the  event  of  any  part  giving 
way — a  contingency  which  it  is  impossible  entirely  to  avoid — 
the  explosion  may  take  place  internally,  and  may  not  endan- 
ger the  passengers  by  causing  the  dispersion  of  water  and 
steam.  When  these,  the  principal  difficulties,  are  overcome, 
much  ingenuity  is  called  for  in  the  arrangement  of  the 
engine,  and  in  the  means  of  communicating  the  power  to  the 
wheels.  In  order  to  accomplish  the  latter  point  effectively, 
an  intimate,  and,  in  one  direction  at  least,  a  rt^VJ  connection 
must  be  formed  with  the  axle ;  while  it  is  essential  to  the 
durability  of  the  machine  that  the  whole  apparatus  shall  be 
suspended  upon  springs,  and  thus  protected  from  the  concus- 
sions to  which  the  wheels  and  axles  are  continually  subject. 
The  machinery  should  be  so  contrived  as  to  act  with  varying 
power  and  velocity,  to  meet  the  frequent  changes  in  the 
amount  of  resistance  arising  from  the  varying  and  imperfect 
surface  of  the  road,  or  from  its  different  degrees  of  steep- 
ness or  inclination ;  and  it  should  be  perfectly  manage- 
able, so  that  the  conductor  can  vary  the  speed,  or  stop  sud- 
deiily,  even  when  descending  a  hill.  In  addition  to  these 
requisites,  the  apnaratus  must  be  simple  and  easy  of  access, 
so  as  to  be  of  mouerate  cost  and  easily  kept  in  repair ;  its 
appearance  should  be  such  as  to  disarm  prejudice;  and  it 
must  neither  emit  smoke  nor  occasion  any  offensive  noise  or 
smell.  It  is  not  pretended  that  all  these  conditions  have  been 
perfectly  attained  by  any  steam-carriage  projector ;  but  suffi- 
cient has  been  accomplished  to  afford  good  reason  for  the 
belief  that  none  of  them  are  impracticable.  The  difficulties 
which  have,  hitherto  prevented  the  profitable  introduction 
of  steam  locomotion  on  turnpike-roads  are  not  chiefly  of  a 
mechanical  kind,  but  arise  in  a  great  measure  from  unfa- 
vourable circumstances  affecting  the  individuals  by  whom 
it  has  been  attempted,  and  probably  in  part  from  the  very 
injudicious  manner  in  which  its  adoption  has  been  advo- 
cated— the  most  absurdly  exaggerated  statements  having 
been  often  made  as  to  the  profits  to  be  derived  from  it,  and 
the  advantages  to  be  realised  by  the  substitution  of  mecha- 
nical, or,  to  use  Gordon's  favourite  term,  elemental  for  ani- 
mal power  in  general  traveUing.  The  extensive  adoption  of 
railways,  which  afford  facilities  for  more  rapid  conveyance 
than  can  ever  be  profitably  or  safely  effected  upon  turnpike- 
roads,  has  also  greatly  tended  to  retard  the  use  of  steam- 
carriages  on  common  roads;  but  this  cause  will  probably 
operate  less  unfavourably  than  it  has  hitherto  done,  since 
experience  has  proved  that  the  splendid  results  of  modern 
railway  travelling  can  only  be  attained  at  a  cost  which  will 
long  prevent  the  extension  of  such  roads  into  districts  of 
small  traffic.  Common-road  steam-carriages  have  been, 
by  many  of  their  advocates,  treated  as  rivals  to  railway  con- 
veyance, and  have  suffered  by  comparison  with  it ;  but  there 
is  good  reason  to  believe,  that  when  they  come  to  be  re- 
garded as  auxiliaries  or  feeders  to  the  great  lines  of  railway, 
which  may  be  supported  by,  and  aid  in  the  development 
of,  traffic  too  limited  to  require  the  more  perfect  means  of 
conveyance,  they  will  be  much  more  favourably  regarded  by 
the  public. 

Hitherto,  as  far  as  locomotion  is  concerned,  the  substitu- 
tion of  steam  for  animal  power  has  only  been  effected  to 
any  considerable  extent  upon  railroads ;  and,  wherever  a 
large  traffic  is  to  be  conducted,  there  can  be  no  question  as 
to  their  superiority  over  every  other  means  of  rapid  convey- 
ance. There  are  however  many  districts  in  which  the 
amount  of  traffic  is  insufficient  to  justify  the  expenditure  of 
from  twenty  to  forty  thousand  pounds  per  mile  for  the  sake 
of  a  saving,  however  great,  in  the  labour  of  draught ;  and  if, 
for  the  sake  of  accommodating  such  districts,  railways  were 
to  be  laid  down  with  steeper  inclinations  than  usual,  much 
of  their  advantage  would  be  lost.    Paradoxical  as  it  may 


appear,  steep  inclinations  are  of  less  coniequence  upon  a 
less  perfect  road ;  it  being  less  difficult  to  construct  a  ooni- 
mon-road  steam-carriage  with  power  to  ascend  ordma'y 
liills.  than  to  adapt  a  railway  locomotive  to  similar  chanL'i  •« 
uf  level.  This  point  is  explained  in  the  following  man  it- r 
by  Mr.  Gurney,  in  his '  Observations  on  Steam%Brriu-'  s 
on  Turnpike-Roads.'  It  should  be  premised  that  while  i:.r 
relative  amounts  of  resistance  upon  a  railway  and  a  cuuuuni 
road,  as  here  given,  are  hypothetical,  and  are  proU*^.-. 
erroneous  (a  much  smaller  proportion  of  power  bemg  »*wtii- 
cient  to  move  a  load  upon  a  tolerably  good  tump  ike- rooifi  t, 
the  principle  upon  which  the  calculation  is  made  ma>  ^"C 
applied  to  any  other  ascertained  degrees  of  resiktano.. 
Gurney  submits  that — 

*  1st.  The  amount  of  extra  power  necessary  to  draw  a 
certain  weight  up  a  hill  is  given  by  the  inclination,  and  !« 
the  same  whether  it  be  on  a  railroad  or  common  lui!. 
whether  it  be  carried  on  a  horse's  back,  or  dragged  <.:i 
wheels  or  on  a  sledge.  This  increment  is  occasioned  li « 
gravitation  alone. 

'  2nd.  The  force  of  traction  necessary  to  propel  a  ton  wei^^  *. 
upon  a  level  railroad  is  about  8  lbs.,  that  is,  j^tb,  or.  to  U: 
within  hmits  in  practice,  say  Xth  part  of  the  v^hole  w^ui.:. 
The  average  force  required  to  draw  a  ton  weight  on  a  c<  m- 
mon  road  is  ^th  of  the  whole  weight.  The  former  is  there- 
fore to  the  latter  as  1  to  20. 

'  3rd.  To  go  up  a  hill  rising  one  foot  in  twelve,  viz.  thr^  >• 
inches  in  a  yard  (which  is  about  the  steepest  now  on  Dur 
public  roads),  an  additional  force  of  traction  is  rcquir*  i. 
equal,  in  all  cases,  to  /|th  of  the  weight,  to  overciime  th^ 
increased  opposition  arising  from  gravitation.  Thus  iLcti 
to  go  up  a  common  road  of  th&  above  elevation,  the  pov^.-r 
of  traction  is  simply  doubled,  and  no  more,  while  on  a  ra..  - 
way  it  is  increased  to  ^+^{o  =  j%,  or  ttcenty-one  ttm-  % 
greater  than  it  was  on  the  level.' 

*  It  is  evident  from  this,'  he  Airther  observes,  *  that  il  i 
steam-carriage  have  only  double  the  power  wante<l  on  .^ 
level  common  road,  it  can  ascend  any  hill  that  we  have.  1 : 
it  have  treble,  it  can  ascend  this  hill,  and  has  une-ih.ril  tv 
spare,  and  so  on.  But  to  ascend  the  same  elevation  on  -i 
railway,  the  engine  must  exert  a  power  no  less  than  twt* nt\  - 
one  times  that  which  it  required  on  a  level ;  and,  to  Kj*  • 
one-third  to  spare,  as  the  other,  for  contingencies,  it  hi 
need  to  have  upwards  of  thirty  times  the  force  that  tj>  i<i  - 
cessary  for  propelling  it  over  the  level;  the  very  \Hct-'.: 
needful  for  this  (to  say  nothing  about  a  load)  rendci^  ;* 
practically  impossible.' 

The  earliest  steam-carriage  of  the  construction  of  t\b  ' 
the  writer  has  met  with  any  account,  was  that  of  Jo:  -i 
Theophilus  Cugnot,    a  native    of    Lorraine,  who.   at  •.. 
the  year  1763,  exhibited  a  model  of  one  to  the  Coc;r-^ 
de  Saxe.      He  subsequently  removed  to  Paris,   and  <'t>* 
tained  the  patronage  of  the  Due  de  Choiseul.     Here   l.> 
constructed,  in  1769,  at  the  public  expense,  a  large  ste.:.i 
carriage,  which  was  tried  in  1770,  and  moved  with  su.  ., 
force    as   to  overturn  a  portion  of  wall  which   was   <:- 
posed  to  its  progress];  a  circumstance  which  led  to  the  iv^- 
position  that  the  new  power  was  not  sufficiently  control i.i^  • 
for  practical  purposes.     Stuart,  from  whose  •  Historical  an  : 
Descriptive  Anecdotes  of  Steam-Engines,'  this  account  :<i 
derived,  states  that  the  project  was  abandoned,  and  that  ti.- 
experimental  machine  was  deposited  in  the  musenm  uf  t:. 
Arsenal,  and  is  now  in  the  Conserpatoire  dea  Art$  et  V.- 
tierg.    Some  years  before  these  experiments  were  n»a  1. , 
the  late  Dr.  Robison,  while  a  student  in  the  untver!»it%  ^ : 
Glasgow,  bad  conceived  the  possibility  of  propelling  wLr^ '. 
carriages  by  the  agency  of  steam,  and  had  suggested  i  .- 
idea  to  his  friend  AVatt,  who  commenced  a  model  of  a  c^>ri- 
trivance  for  the  purpose.    The  scheme  was  abandoned 
partly  on  account  of  the  difficulties  which  presented  the::.- 
selves,  and  partly  because  both  Robison  and  Wmtt  LjI 
other  avocations  requiring  their  attention.    The  year  I ::, 
is  often  stated  as  the  date  of  this  suggestion ;  but  it  appi-.r* 
to  have  been  made  rather  earlier,  as  Robison  left  coli<^«' 
about  the  end  of  1758,  and  went  to  sea.    Subsequently,  i.i 
his  patent  of  1 784,  Watt  described  a  plan  fbr  a  steiim'-<-^r- 
riage,  which  however  he  never  carried  into  effect.     He  pr.»- 
posed  that  the  boiler  should  consist  of  wooden   &ia\t^ 
hooped  tog:ether  with  iron  like  a  cask,  and  having  the  ir  n 
furnace  within  it,  surrounded  with  water.    The  reciprtK^- 
ting  action  of  the  piston  was  to  be  converted  into  a  rotat .  «* 
motion  by  the  contrivance  known  as  the  sun-and-ph.^ci 
wheel;  and  the  rotation  was  to  be  communieated  to  t.  c 
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by  co^g  or  projecting  teeth.  This  engine  vIlb  to  be  placed 
within  a  large  rolling  drum,  about  nine  feet  in  diameter  and 
five  feet  wide,  the  inside  of  which  should  be  fitted  with  cir- 
cular rack-rails,  fitting  the  wheels  of  the  steam-engine. 
Thus  the  motion  of  the  engine  would  cause  the  drum  to  roll 
forward,  on  the  same  principle  that  the  endless  race  of  the 
squirrel  in  a  cylindrical  cage  occasions  it  to  revolve ;  and  the 
rolling  of  the  drum  was  ttrmove  a  carriage  connected  with 
it.  It  does  not  appear  that  this  invention  has  ever  been  ap- 
plied in  the  form  described :  but  heavy  goods  have  been  con- 
veyed across  a  swamp  in  America  by  a  similar  apparatus, 
the  goods  being  placed  within  a  drum  formed  of  sheets  of 
In  1824  the  same  gentleman  patented  a  highly  in- 


iron. 


genious  machine  of  very  different  character,  to  overcome  the 
supposed  difficulty.  It  was  to  be  propelled  liy  means  of  six 
legs,  disposed  under  the  body  of  the  carriage,  the  weiglit  of 
which  was  supported  upon  wheels.  The  propellers,  or  legs, 
were  set  in  motion  by  six  long  cranks,  which  were  turned 
by  means  of  two  steam-engines  vibrating  on  gudgeons,  so  as 
to  avoid  the  necessity  of  using  cotinectinr^-rods ;  the  ends  of 
the  piston-rods  being  connected  immediately  with  two  small 
cranks  upon  the  same  axle  as  those  by  which  the  propellers 
were  moved.  Experience  has  proved  that  all  such'  contri- 
vances are  quite  unnecessary  in  ordinary  cases;  but  this 
does  not  detract  from  the  merit  of  Gordon's  contrivance, 
in  which  the  most  admirable  provisions  are  made  for  adapt- 
ing the  propellers  to  the  undulating  surface  of  the  road, 
and  rendering  their  action  at  once  effective  and  harmless. 
The  details  of  the  propelling  machinery  are  represented  in 
Alexander  Gordon's  'Treatise  upon  Elemental  Locomotion." 
There  have  been  several  more  recent  schemes  for  the  same 
purpose,  but  they  do  not  require  further  notice. 

Among  the  numerous  competitors  for  public  favour  in 
this  department  of  enterprise,  Mr.  Goldswortby  Gurncy, 
formerly  lecturer  on  chemistry  at  the  Surrey  Institution, 
stood  for  some  years  the  most  prominent.  The  time  at 
which  he  commenced  his  experiments  was  much  in  his 
favour,  curiosity  being  then  highly  exited;  and  the  cir- 
cumstance of  his  having  obtained  much  more  pecuniary 
support  than  any  other  steam-carriage  projector,  doubtless 
tended  in  a  great  degree  to  the  reputation  which  he  ob- 
tained. Of  others  who  have  invented  and  built  steam-car- 
riages between  1824  and  the  present  time,  the  names  of 
Burstall  and  Hill,  of  Leith,  W.  H.  James,  of  Birmingham, 
Walter  Hancock,  Summers  and  Ogle,  Messrs.  Heaton,  of 
Birmingham,  Dr.  Church,  of  the  same  place,  Dance  and 
Field,  Squire  and  Macerone,  Scott  Russell,  of  Greenock, 
Hills,  of  Deptford,  and  Sir  James  Anderson,  are  the  most 
prominent,  although  many  others  have  appeared  upon  the 
field.  Several  of  these  inventors  have  produced  carriages 
capable  of  maintaining  an  average  speed  of  from  ten  to 
twelve  miles  per  hour  for  considerable  distances,  and  a 
much  more  rapid  rate  df  motion  for  a  short  time ;  and  some 
have  succeeded  in  performing  extensive  journeys  with  their 
steam-carriages.  Experimental  journeys,  especially  when  of 
considerable  length,  are  attended  by  many  inconveniences, 
arising  from  the  want  of  means  for  supplying  fuel  and 
water  at  the  stopping  stations,  and  several  other  circum- 
stances which  would  not  interfere  with  their  success  if 
steam-carriages  were  regularly  established ;  but,  notwith- 
standing all  these  difficulties,  the  experiments  have  fully 
proved  the  possibility  of  constructing  steam-carriages  of 
sufficient  power  to  ascend  all  ordinary  hills,  and  to  s«r- 
mount  any  difficulty  likely  to  be  met  with  upon  a  tolerably 
good  turnpike-road. 

A  complete  history  of  ateam-carriages  from  1825  to  the 
present  lime  would  require  very  considerable  space.  Gur- 
ney,  after  experimenting  for  several  years,  at  great  expense, 
and  with  the  assistance  of  several  ingenious  artisans,  and 
having  repeatedly  altered  the  arrangement  of  his  boiler 
and  machinery,  succeeded  in  so  far  proving  the  practica- 
bility of  his  scheme,  that  Sir  Charles  Dance  was  induced  to 
put  his  carriages  to  the  test  by  establishing  a  regular  steam- 
cc-nveyance  between  Gloucester  and  Cheltenham, a  distance 
of  about  nine  miles.  The  steam-carriage  commenced  ply- 
ing on  the  21st  of  T'ebruary,  1831,  and  continued  running 
four  times  a  day  for  four  months,  with  tolerable  regularity ; 
the  time  of  each  trip  averaging  about  fifiy-five  minutes.  At 
the  end  of  this  time  part  of  the  road  was  covered  with  loose 
stones  to  such  a  depth  as  to  render  it  almost  impassable, 
even  to  horse-coaches;  this  was  done,  according  to  Sir 
Tries  Dance,  at  the  instigation  of  parties  who  were  in- 
led  in  opposing  the  new  conveyance.    The  steam-car- 


riage passed  through  the  stones  twice,  with  some  difficulty , 
but  the  hind  axle,  which  was  cranked  to  receive  the  impuW 
of  the  pistons,  and  appears  to  have  been  strained  by  the 
unusual  exertion  of  power,  broke  on  the  third  journey,  he- 
fore  arriving  at  the  place  where  the  stones  were  laid.  Ttc 
proprietor  of  the  carriage,  in  a  letter  to  Mr.  Gurney,  ^tatd 
that  the  stones  were  laid  eighteen  inches  deep,  and  that 
the  road  did  not  need  anyrepair,  but  was  in  excellent  onUr 
before  they  were  put  on.  He  further  stated  that  be  had  in- 
tended to  have  the  injury  repaired,  and  the  wheels  strength- 
ened, and  so  to  have  gone  on  in  spite  of  this  opposition  :  but 
that,  in  the  course  of  the  following  week,  he  was  infurtu*  d 
that  several  turnpike  acts  had  just  been  passed,  and  It^al 
others  were  in  progress,  which  imposed  prohibitory  tcIN 
upon  carriages  propelled  by  mechanical  jpower;  tai  act  for 
the  Cheltenham  Trust  being  one  of  the  number,  lit 
therefore  relinquished  the  experiment,  feeling  any  furthr^r 
contest  to  be  useless,  until  the  unreasonable  tolls  should  I  c 
discontinued.  'In  some  cases,'  Gumey  states,  *i\\e  tolls 
imposed  amounted  to  2/.  at  every  gate,  at  others  to  2/.  M « 
and  in  some  to  3/.  8^.'  To  meet  this  new  difficulty,  Gur- 
ney  immediately  petitioned  parliament,  and  thus  led  lo  the 
appointment  of  a  select  committee  of  the  House  of  Cc^rn- 
mons  to  inquire  into  and  report  upon  the  tolls  which  ouf^bt 
to  be  imposed  upon  coaches  and  other  vehicles  propelled  by 
steam  or  gas  upon  turnpike-roads  ;  the  rate  of  toll  actually 
levied  under  any  acts  of  parliament  then  in  force;  'to  in- 
quire generally  into  the  (then)  present  state  and  fotuTe 
prospects  of  land-carriage  by  means  of  wheeled  Tehiclc^ 
propelled  by  steam  or  gas  .upon  common  roads ;  and  hj  rv* 
port  upon  the  probable  utility  which  the  public  may  der»^e 
therefrom.'  The  report  of  this  committee,  made  in  Octu- 
her,  1831,  was  very  favourable.  They  represented  steam- 
carnages  as  deserving  of  legislative  protection,  and  report  •• 
that  they  cousidered  the  practicability  of  substituting  ina:*.  - 
mate  for  animal  power  in  draught  on  common  road^  to 
have  been  fully  established.  The  report  adverts  to  the 
prospective  advantages  claimed  for  steam  locomotion  in 
economy  and  safety  ;  observing  that  while  the  cheapne»H  ^i 
the  conveyance  would  probably  be  for  some  time  a  scom- 
dary  consideration,  a  saving  of  expense,  as  well  as  an  iii- 
crease  of  speed,  as  compared  with  horse-conveyanoe,  ixii|;ht 
be  ultimately  expected.  The  evidence  adduced  was  such  a% 
to  disprove  the  supposition  that  steam -carriages  «uu!  i 
necessarily  frighten  horses,  or  cause  annoyance  either  from 
noise  or  from  the  emission  of  smoke  or  steam.  With  re- 
gard to  the  toll  question,  it  did  not  appear  that  tliene  wj. 
any  sufficient  reason  for  the  heavy  imposts  complained  c .. 
either  on  the  ground  that  steam-carriaees  would  car.^ 
many  more  passengers  than  other  vehicles,  or  that  tti.* 
would  prove  injurious  to  the  roads.  The  weight  of  li.: 
steam -carriages  then  in  use  is  stated  to  vary  froQi  flfty-il.r.< 
to oighty  cwt. ;  but  some  have  been  since  used  of  raiit 
greater  weight.  Still,  with  cylindrical  wheels  of  suitalM 
width,  such  carriages  would  be  far  less  injurious  than  th- 
pounding  of  horses'  feet,  and  the  grinding  of  the  Darr«^» 
conical  wheels  in  common  use.  The  committee  cuoctutlv! 
their  Report  by  observing  that  sufficient  evidence  bad  Uv  i 
adduced  to  convince  them — 

'  ].  That  carriages  can  be  propelled  by  steam  on  cou.- 
mon  roads  at  an  average  rate  of  ten  miles  per  hour. 

*  2.  That  at  this  rate  they  have  conveyed  upward*  v : 
fourteen  passengers. 

•3.  Th'at  their  weight,  including  engine,  fuel.  wu!/\ 
and  attendants,  may  be  under  three  tons. 

*  4.  That  they  can  ascend  and  descend  hills  of  coa^uUr- 
able  inclination  with  facility  and  safety. 

'  5.    That  they  are  perfectly  safe  for  passengers. 

*  6.  That  they  are  not  (or  need  not  be,  if  propcrh  con- 
structed) nuisances  to  the  public. 

'  7.  That  they  will  become  a  speedier  and  cheaper  io.«:i 
of  conveyance  than  caniages  drawn  by  horses. 

'  8.  That  as  they  admit  of  greater  breadth  of  tire  than 
other  carriages,  and  as  the  roads  are  not  acted  on  so  iipi.- 
riously  as  by  the  feet  of  horses  in  common  draught,  %u\h 
carriages  will  cause  less  wear  of  roads  than  coaches  dr^^t. 
by  horses. 

'  9.  That  rates  of  toll  have  been  imposed  on  steam-mr- 
riages  which  would  prohibit  their  being  used  on  several 
lines  of  road,  were  such  charges  permitted  to  remain  unal* 
lered.* 

No  legislative  encouragement  arose  out  of  the  procecJ- 
ings  of  the  committee  of  1631,  nor  have  the  suhsef|iii:ii: 
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ticity, — areaUo  desitable  for  tlie  durability  of  the  macliinery. 
Russell  observes  on  lliis  subject,  *  Lei  anyone  who  has  paid 
atleulion  to  Iba  progress  <j(  coach- building  during  the  lust 
hundred  yeara  compare  the  ponderous  framework  ofa  royal 
equipage  of  that  dale  with  ihe  exquisitely  elepint  and  asto- 
nishingly light  structure  of  a  private  carriage,  or  even  a 
slBge-coBch  of  the  present  day,  and  hevill  then  understand 
what  Eieam- vehicles  ere  now,  ai)d  what  they  ought  to  be.' 

Such  a  coinpleti:  review  and  analysis  of  inventions  con- 
nected with  Eteam-locomolion  a«  would  be  desirable  to 
direct  any  efforts  for  its  perfection,  would  far  eiceed  the 
Umits  of  this  article;  but  It  has  been  deemed  moat  advis- 
able to  notice  a  few  of  the  mott  impwtant  in  a  classided 
form,  rather  than  to  atlerapE  any  minute  description  of  the 
vehicles  of  each  individual  locomotion ist.  In  pursuance  of 
this  plan  boilers  will  beSrst  noticed ;  a  good  boiler  or  steam 
goiierator  being  the  first  requisite  in  a  steam -carriage. 

The  oBsentiat  features  in  a  steam-carriage  boilsr  are  the 
power  of  generating  steam  very  rapidly;  strength,  to  secure 
it  from  explosion ;  lightness  j  and  compactness.  A  great 
number  of  contrivances  have  been  tried  with  the  hope  of 
aecumplishing  the  deatred  union  of  those  qualities;  many 
of  them  consisting  of  nomblnaiions  of  sniaU  tubes.  In 
Griffith's  steam -carriage  the  boilor  consisled  of  horiionlal 
tubes,  communicating  with  vertical  aide  chambers  to  aid 
the  circulation  of  the  water,  end  with  chambers  above  tbe 
Ihe  lubes  to  contain  steam.  The  tubes  were  about  an  inch 
and  a  half  in  diameter,  and  one  hundred  and  fourteen  in 
Dumber;  and  the  flames  were  made  to  play  between  and 
around  ihem.  This  boiler  was  abandoned  for  a  defect 
which  applies  also  to  many  others  in  which  water  is  con- 
tained in  tubes  of  small  diameter  ;  that  of  some  of  the  tubes 
becoming  so  hot  that  they  would  not  contain  waler.  6ur- 
ney's  various  boilers  were  also  tubular.  Originally  he  used 
the  tubes  in  several  curved  forms,  and  he  proposed  to 
cleanse  them  from  the  deposit  of  fur  uhich  is  so  injurious 
.  to  such  boilers,  by  means  of  a  cheinical  solvent;  but,  finding 
difficulties  iu  this  plan,  he  eventually  adopted  that  repre- 
sented in  section  in  Fig.  ],  in  which  all  the  tubes  are 
straight,  so  that  they  may  he  cleansed  with  suitable  instru- 
ments inserted  through  holes  opposite  their  ends;  the^c 
holes  being,  when  the  boiler  is  in  use,  closed  by  plugs  of 
metal.  This  boiler  consists  of  a  number  of  small  tube^.  so 
arranged  as  to  form  a  grating  or  case  to  contain  ibe  fire. 
The  fuel  rests  upon  the  lower  series  of  tubes,  a,  b.  and  the 
flames  play  upon  and  between  tho^e  constituting  the  bark, 
&,c,  and  Ibe  upper  series,  cf'.  These  small  tubes  communi- 
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cate  with  two  of  larger  diameter,  a  and  d,  placed  at  right 
angles  with  tbem,  in  front  of  the  fire.  To  complete  the 
circulation  of  the  water  vertical  lubes  are  added  to  connect 
a  and  if;  the  fire-door,  for  feeding  the  furnace,  being  situated 
between  ihem.  Water  is  pumped  into  the  boiler  by  the 
cylinder  a.  and  the  heat  causes  it  lo  circulate  in  the  diiec- 
tjunn.  b,  c.d;  while  the  globules  of  steam,  by  iheii 
levity,  rise  into  the  large  cylindrical  vessel  e,  the 
which,  as  its  name  imports,  is  to  allow  the  steam  to  become 
>>'>r''>!clly  separated  from  the  water,  so  that  it  may  be  sup- 
)  the  engine::  in  a  pure  dry  state.  The  boiler  and 
-  are  enclosed   in  an   iron   cose,   from   which   the 


ir  superior 
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gaseous  products  of  combastion  escape  into  Ihe  chimney  /. 
use  of  tubes  Oiled  with  water  instead  of  solid  llir-lMi'. 
itniees  the  heat,  and  tends  to  prevent  the  foriii.iii>i 
of  clinkers,  beAiuse  the  metal,  being  in  conlacl  with  «  ak-t. 
cannot  become  over-hoated,  The  chief  defect  ol  Gumii ' 
boiler  appears  lo  have  been  that  the  water  was  iw  i:  i- 
nulely  divided,  Iho  slearfi  being  unable  to  escape  frecli  fn.i.' 
the  tubes.  Tbe  si  earn -chambers,  or  teparabtrl,  being  <  f 
comparatively  large  diameter,  were  necessaiily  thick  ■■'■'] 
heavy.  The  boiler  patented  by  Sir  Ciiailes  Dance  mikI  \l:. 
Field,  in  IS33,  was  a  modification  of  Guriiey's.  An  int;'-- 
nious  bailer  was  constructed  by  Mr.  James,  of  Birmin:;). 'ir. 
consistins  of  a  cylinder  formed  of  a  numbtr  of  aniJL.i. 
lubes.  The  tubes  were  of  small  diameter,  and  each  of  ih>tn 
was  bent  intoaring.  A  number  of  such  lubular  rii._-. 
packed  together  side  by  side,  constituted  the  boiler,  in  il"-' 
interior  of  which  the  fire  was  placed.  The  boiler  of  (  - 
lonel  Macerone  and  Mr.  Squire  consialed  of  eigfaly-one  tc;- 
tical  tubes,  between  which  the  flames  were  made  to  plai  ; 
Ihe  lubes  in  the  inner  part  of  the  boiler  being  shorleni-d  4. 
their  lower  ends  to  alford  room  fur  the  fire.  Ilolluo  ". 
tubular  fire-bars,  containing  water,  were  alto  nscd  to  pr'  - 
vent  the  formation  of  clinkers.  Messrs.  Summers  and  O^l- 
used  vertical  tubes  or  cylinder*  about  four  Inches  diamt-u-r. 
in  tbe  centreof  each  of  which  was  another  lube  of  abuui  01.-. 
inch  diameter.  The  water  occupied  the  space  beiwern  i'.- 
Iwo  tubes,  and  was  therefore  exposed  in  ihin  cilindni-ii 
abecls  to  tbe  action  of  the  fire,  which  plsyed  round  the  ou:- 
sideof  the  large  tubes  and  up  Ihe  inside  of  the  smaller  kih-. 
each  of  which  conslituled  a  small  flue.  Tbe  steam -cam.-i^- .  ■ 
of  Mr.  Scott  Russell,  which  present  several  poinia  «ur^  % 
of  notice,  had  boilers  similar  in  principle  la  iboae  u>ed  ..1 
railway  engines.  Instead  however  of  lbs  requisite  strcn.-' 
being  obtained  by  the  thickness  of  the  metal,  it  was  pro^  id-  . 
for  by  tbe  use  ^f  about  thirteen  hundred  connecting  ro(t>  ■ 
wires,  about  a  quarter  of  an  inch  in  diameter,  to  fixvl  .:- 
to  tie  the  opposing  portions  of  tbe  boiler  logelher.  Ti.---' 
also  communicate  heat  very  rapidly  to  Ihe  waier,  for  «t<i>  . 
pur|iose  alone  some  inventors  have  proposad  lo  use  pUii-- 
or  wires  distributed  throughout  tbe  boiler.  HaDCi.>  >>  ^ 
boiler  is  simple,  efficient,  safe,  and  easily  repaired.  In  .,■ 
original  form  it  consisted  of  a  aeries  of  flat-sided  cbani  1  <"  - 
of  ihin  melal,  arranged  vertically  at  a  small  dulanrv  fr  . 
each  other,  and  held  apart  by  vertical  fillets.  These  cl..  ;. 
bers  were  enclosed  in  a  strong  outer  case,  in  the  li>nt-r  j-  >-. 
of  which  the  fire  was  situated ;  and  the  flame  and  hot  j  - 
rose  up  m  the  spaces  between  the  chambers.  The  invcn-  - 
has  since  impruAid  this  boiler  by  using  plates  cmli:-- 
with  hemispherical  projections  for  farming  the  (ides  nl  t 
chambers  ;  the  projections  being  to  arranged  that  Ilic  t' 
minent  parts  of  ono  chamber  press  against  thos«  uf  t-- 
adjoining  one,  as  shown  in  Fig.  2,  when  the  builer  i>  p> 
together.    In  the  annexed  cut  a  represents,  in  tectioD.  p-i'*> 

Fig.  2. 
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of  two  chamberaof  this  Improved  construction;  the  wa^: 
being  Indicated  by  faoritonUl  lines.  The  bosses,  ur  p:- 
jeoiions,  are,  as  shown  by  the  portion  of  a  plale  represtui  1- 
a[  b,  placed  in  alternate  rows,  by  which  arratigemenl  if 
flames  are  compelled  lo  take  a  tortuous  course  in  pan-... 
between  the  chambers,  and  to  impinge  repeatedly  u|> 
their  sides.  By  Ihis  ailmlrable  contrivance  tbe  chambt-n 
are  held  suTHcienily  apart  without  the  useless  weight  of  1!  1 
fillets  formerly  inserted  for  that  purpose.  Hr.  Uancwk  1.  - 
used  otliHc  forms  of  projection  on  Ihe  tides  of  his  chainbr--. 
and  has  tried  them  of  a  corrugated  or  grooved  form ;  1:  .- 
projections,  as  in  the  former  case,  resting  against  each  oib-'t. 
and  tbe  grooves  or  bollowa  forming  passages  for  flame. 
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has  been  considered  necessary  by  recent  steam-carriage 
builders.    The  labour  of  steering  is  much  diminished  by 
the  use  of  a  friction-band  and   drum,  contrived  by  Mr. 
Hancock,  which,  when  brought  into  actioti  by  the  pressure 
of  the  steersman's  foot  upon  a  pedal,  retains  the  steering- 
apparatus  in  a  direct  position.  Thus  the  guide  may  remov^ 
his  hands  from  the  tiller-wheel  whenever  the  carnage  is 
running  in  a  straight  course ;  tha  friction  of  the  band  and 
drum  being  sufficient  to  overcome  any  tendency  to  swerve 
occasioned  by  the  irregular  surface  of  the  road ;  while,  by 
relaxing  the  pressure  of  his  foot,  the  apparatus  becomes 
easy  to  move  in  any  direction.     In  the  contrivance  invented 
by  Mr.  James,  and  subsequently  adopted,  with  some  modi- 
fication, by  Messrs.  Heaton,  the  vertical  spindle  by  which 
motion  is  communicated  to  the  axle  is  not  turned  immedi- 
ately by  a  tiller-wheel  fixed  upon  it,  but  by  means  of  bevil- 
gear  turned  by  two  winch -handles,  one  for  each  hand  of 
the  steersman.     This  apparatus  may  be  so  arranged  as  to 
increase  the  power  of  the  steersman  over  the  fore-carriage 
to  any  require^l  degree,  by  varying  the  diameters  of  the 
bevil-wheeU.     Mr.  Redmund,  in  a  carriage  built  in  1832  or 
1833,  efifected  the  operation  of  steering  by  means  of  reins 
acting  upon  levers  which  moved  the  fore-wheels.  To  facilitate 
the  movements  of  the  carriage,  each  wheel  was  fixed  upon  a 
distinct  axle,  according  to  the  plan  patented  in  1816  by  Mr. 
'Ackerman,  to  avoid  the  inconvenience  of  the  common  sys- 
tem of  locking  the  wheels  in  turning.     This  mode  of  con- 
structing the  fore-axles  has  the  advantage  of  giving  in- 
creased safety  in  turning;  the  fore-wheels  being  enabled  to 
assume  anv  required  angle  with  the  body  without  running 
under  it.    In  one  of  James's  steam-carriages,  a  lamp  was 
fixed  a  little  in  advance  of  the  steersman's  seat,  supported 
u4)on  and  turning  with  the  fore-carriaee,  so  as  both  to  light 
the  road  at  night  and  to  indicate  the  direction  in  which  the 
carriage  was  running.     Mr.  Russell  used  an  arrow  in  a 
similar  way. 

All  locomolive  carriages  should  be  provided  with  efficient 
brakes,  by  which  their  motion  may  be  arrested  when  neces- 
sary. These,  in  common-road  steam-carriages,  usually 
consist  of  meiallic  bands,  capable  of  being  pressed  acainst 
cither  the  nave  or  the  periphery  of  one  or  both  of  the  iiind- 
wheels.  The  latter  plan  appears  to  be  the  most  effective. 
It  might  be  a  good  precaution  to  have  this  apparatus  in  du- 
plicale,  as  several  accidents  have  occurred  in  descending 
hills,  from  the  derangement  or  insufficiency  of  the  brakes. 

In  the  general  arrani^ement  of  the  machinery,  as  well  as. 
in  the  contrivance  of  its  component  parts,  much  ingenuity 
and  judgment  are  required.  Some  locomotionists  arrange 
their  machinery  and  accommodation  for  passengers  in  the 
same  carriage ;  but  others  prefer  conveying  the  load,  or  the 
greater  part  of  it,  in  a  supplementary  carriage,  drawn  by 
that  containing  the  engine,  which  then  becomes  a  mere 
drag.  The  latter  plan  requires  the  mo-t  pouer.  u\\in!4  to 
the  friction  of  the  increased  number  of  wheels  and  uxles; 
but  it  would  probably  be  preferred  by  the  passengers,  from 
the  circumstance  that  they  are  thereby  further  removed 
from  danger  in  the  event  of  an  explosion.  It  also  afibrds 
facilities  for  changing  the  engine  in  the  cour.se  of  a  long 
journey,  or  in  case  of  any  derangement  of  the  machinery, 
without  disturbing  the  passsengers  any  more  than  they  are 
disturbed  by  chan<^ing  the  horses  of  an  ordinary  stage- 
coach ;  and  the  passenger-carriage  may  be  fitted  with  pro- 
visions for  attaching  horses  to  take  it  forward  whenever  an 
accident  occurs  to  the  drag.  Further  than  this,  when  the 
engines  and  carriages  are  separate,  the  capital  invested  in 
the  one  need  not  be  unproductive  while  the  other  is  under- 
going repair.  This  was  the  arrangement  adopted  in  the 
carriages  used  by  Sir  Charles  Dance.  Hancock  has  built 
some  engines  for  use  as  drags,  but  he,  in  common  with 
several  others,  prefers  placing  the  whole  weight  upon  one 
carriage.  In  one  of  the  steam-coaches  designed  by  Bur- 
stall  and  Hill,  a  model  of  which  was  exhibited  in  Edinburgh 
and  London  nearly  fifteen  years  ago,  the  engines  were 
placefl  in  the  hind  boot  of  the  vehicle,  which  resembled  a 
common  stage-coach  in  form;  but  the  boiler  and  furnace 
were  supported  by  an  additional  pair  of  wheels,  connected 
by  a  jointed  framework  with  the  back  of  the  coach.  The 
connection  between  the  boiler-carriage  and  the  coach  was 
such  as  to  allow  the  machine  to  turn  with  facility ;  the  steam- 
pipes  being  provided  with  peculiar  joints  to  enable  them  to 
ac<!ommodate  themselves  to  the  motion.  This  plan  has  the 
advantage  of  removing  the  boiler  from  the  passengers 
without  80  great  an  iaorease  of  weight  and  friction  as  the 


use  of  a  distinct  carnage  involves,  and  would  also  affon 
great  facilities  for  removing  a  defective  or  furred  boiler,  an-l 
substituting  a  fresh  one.  without  difficulty  or  delay ;  but 
possibly  it  might,  by  reducing  the  weight  on  the  dnung- 
wheels,  so  diminish  their  adhesion  as  to  prove  inconvenunt 
In  the  carriages  of  Mr.  Russell,  which  were  nnjch  Und- 
somer  in   appearance   than  those  •of   most  steam -oiacli 
builders,  the  boiler  and  engines  were  supported  by  the  bm  1 
axle  of  the  carriage  (with  the  intervention  of  springs),  but 
the  supply  of  fuel  and  water  was  contained  in  a  *ui  ju- 
mentary  vehicle,  or  tender,  supported  upon  two  whceU,  a:M 
having  seate  for  some  outside  passengers.    This  lender  it 
was  proposed  to  change  at  the  stations,  so  as  to  avoid  need- 
less delay.    In  many  steam-carriages  water-tanks  are  fo^cd 
under  the  passengers'  seats;  and  when  these  do  not  i^ord 
sufficient  room,  another  tank  may  be  placed  underneath  tiic 
body.     To  facilitate  the  operation  of  taking  in  a  supph  -f 
water.  Mr.  Gordon,  in  his  'Journal  of  Elemental  L«cutu..r 
tion,*  suggested  the  use  of  a  moveable  tank.  su»penoc<l  W- 
neath  the  framework  of  the  carriage,  and  capable  of  bem§ 
detached  and  wheeled  away  on  a  small  truck  pushed  unfit-r- 
neath  to  receive  it,  while  the  carriage  stopped  at  a  i»totjDn ; 
a  full  tank  being  then  brought  on  the  truck,  and  attach*?*!  «i. 
the  place  of  the  empty  one.  The  same  gentleman  recoromcnl* 
that  the  boiler  be  so  placed  and  connected  with  the  m- 
gines,  that  it  may  be  easily  removed,  and  another  of  iL*- 
same  or  a  different  construction  put  in   its  place.    Tli.- 
precaution  will  be  especially  important  so  long  as  sltam 
locomotion  remains  in  an  experimental  state. 

It  is  advisable  to  place  the  cylinders  and  working  parts  Ji 
a  position  readily  accessible  while  the  carriage  is  runnm,;.  - 
that  any  derangement  may  be  immediately  perceive*!  ai  : 
rectified  by  the  engineer.    Mr.  Hancock  provide*  for  u.  * 
by  placing  the  engines  in  a  small  chamber,  in  which  the 
engineer  is   staiioned,  between  that  part  of  the  carna.:. 
which  is  devoted  to  passengers,  and  the  boiler,  which  «tcu- 
pies  the  extreme  rear  of  the  vehicle,  and  is  fed  with  fu^l  b> 
a  stoker  who  rides  outside  at  the  back,  and  acts  aUo  .» 
brakesman.     The  draft  being  produced  by   blower*,   li- 
fire-place  must  always  be  close;  it  is  therefore  fed  by  a  h  r*- 
per  with  double  doors,  und  eye-holes,  glazed  with  taV,  ::. 
made  to  enable  the  stoker  to  see  the  state  of  the  fire.     .1 
very  promising  drag,  built  by  Mr.  James  of  Birmmgh-  . 
but  abandoned,  it  is  stated,  for  want  of  more  ample  f-*'- 
niary  resources,  had  the  whole  of  the  machinery,  wi'h  • 
boiler  and  supply  of  water  and  fuel,  enclosed  io  a  comj 
carriage  somewhat  resembling  a  small  omnibus,  the  r^^'. 
which  was  Uttle  more  than  six  feet  from  the  ground.      1 
engineer  was  placed  on  a  seat  at  the  back,  and  had  arr  • 
to  the  engines   through  openings   in   the  roof.       In   : 
machines    of   Gurney   and  several    others,    the    onj:- 
being   placed  under   the  body,   are   inaccessible  i»liti. 
motion,  and  are  exposed  to  dirt  and  currents  of  coM 
It  is  important  to  attend  to  the  length  and  direclion  of  • 
pipe  for  conveying  steam  from  the  boiler  to  ihe  cylm     :^ 
sin<*e  a  great  length  of  pipe  or  angular  turns  in  its  c\)i.r- 
dtminish  the  power  of  the  steam.      This  point  ha>     • 
singularly  disregarded  in  some  cases.      In  one  of  Gunx  • 
carriages^  for  instance,  the  steam-pipe  from  the  upper  p*  • 
the  boiler,  which  was  at  the  back  of  the  carriage,  waa*  tm  • . 
down  to  pass  underneath  the  body,  thence  up  aipin  thr  k  . 
the  fore-boot,  in  which  the  fanners  for  blowmR  air  .: 
the  furnace  were  placed,  to  the  steersman's  seat.  wher\?  «: 
throttle-valve  was  situated ;  it  then  turned  suddenly  do* 
wards,  and  passed  through  the  boot  to  the  cylinders.     W 
such  an  arrangement,  it  is  not  surprising  to  find  Gur-   ^ 
himself  stating   that,  although  tho  average    prev»ur^' 
steam  in  his  boiler  was  about  70lbs.  to  the  inch,  he  ttjou^- 
the  pressure  on  the  piston  was  not  more  than  2i>tb<i.     'i . 
throttle*valve  must  always  be  under  the  immediate  oo:. 
of  the  steersman ;   but  this  may  bo  effected  without 
absurdity  of  conducting  the  steam-pipe  to  his  feet.      Gur: 
contrived  an  apparatus,  by  which,  if   the  steersman  « 
thrown  off  his  seat,  or  were  absent  from  it  from  any  i  t 
cause,  the  throttle-valve  should  close  of  itself  by  the  a<. . 
of  a  spring ;  so  that,  on  lev^l  ground,  the  carriage  r  . 
not  possibly  run  away  without  a  guide.    That  aome  <^i. 
provision  is  desirable  may  be  inferred  from  the  fact  t 
several,  instances  have  occurred  of  railway  engines  bt 
set  in  motion  in  the  absence  of  their  drivers.    Aa  the  »:. 
of  the  boiler  depends  much  upon  the  perfect  action  4»f  :. 
pumps  by  which  it  is  supplied  with  water,  they  &hou*-i 
particularly  attended  to.      Several  aocidents  bat«   i. 
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peoies  defrayed  from  the  public  treasury.  The  authentieifty 
of  this  curious  narrative  has  been  oalled  in  question ;  and, 
SviiHP<>^^i^S  *'  ^o  be  strictly  correct,  it  bears  only  conjectural 
evidence  of  the  use  of  steam.  Considering  the  low  state  of 
the  mechanic  arU  in  >he  sixteenth  century,  which  precludes 
the  supposition  that  any  machinery  requiring  much  accu- 
racy in  the  execution  could  have  been  employed,  it  has  been 
suggested  that  probably  the  moving-power  was  obtained  by 
an  apparatus  resembling  the  primitive  steam-engine  of 
Hero.  However  tbis  may  be,  the  invention  was  kept 
secret,  and  led  to  no  practical  result. 

Stuart,  in  bis  'Anecdotes  of  S team-Engines,'  endeavours 
to  establish  sometbing  like  a  claim  to  the  invention  of  steam 
navigation  by  the  Marquis  of  Worcester.  By  taking  the 
sixty-eighth  proposition  of  his  'Century  of  Inventions' 
(which  was  written  in  1655,  though  not  published  until 
1663),  in  connection  with  the  ninety-eighth  and  hundredth 
proposition*,  as  suggested  by  a  writer  in  the  *  Glasgow  Me- 
chanics' Magazine,*  vol.  ii.,  p.  339,  it  would  j^pear  that  he 
designed  to  describe,  though  obscurely,  a  steam-engine  with 
a  piston  and  lever.  Stuart  prints  a  short  account  of  Wor- 
cester's invention,  which  is,  he  states,  still  extant  in  manu- 
script, and  which  appears  to  corroborate  this  idea.  This 
paper  describes  what  may,  without  any  great  stretch  of 
fancv,  be  supposed  to  be  a  machine  for  effecting  navigation 
by  means  of  a  steam-engine ;  although  some  of  the  circum- 
stances mentioned  are  difficult  to  account  for  on  that  sup- 
position. Stuart  also  quotes  a  pamphlet  published  in  1651, 
entitled  'Invention  of  Engines  of  Motion  lately  brought  to 
perfection,*  which,  though  published  anonymously,  describes 
an  engine  of  such  great  and  universally-applicable  power,  that 
Stuart  seems  to  incline  to  the  opinion  that  the  Marquis  of 
Worcester  must  have  been  the  writer.  The  author  alludes 
to  a  little  engine,  or  great  model,  which  he  had  '  already 
erected '  at  Lambeth ;  and,  among  many  other  purposes  to 
which  his  invention  might  be  applied,  states  that  it  may  be 
used  *  to  draw  or  h^e  ships,  boates,  &c.  up  rivers  against  the 
streame ;  to  draw,  carts,  wagons,  &c.  as  fast  without  cattel , 
to  draw  the  plough  without  cattel,  to  the  same  despatch 
if  need  be,'  &c. 

The  project  to  be  next  alluded  to  is  that  of  Papin,  who 
proposed  an  apparatus  somewhat  like  that  subsequently 
patented  in  England  by  Jonathan  Hulls.  Those  who  have 
endeavoured  to  establish  a  claim  to  the  invention  of  steam 
navigation  on  behalf  of  France  have  pleaded  Papin's  sug- 
gestion in  favour  of  their  views ;  but  none,  so  far  as  we 
know,  have  asserted  that  be  put  his  scheme  to  the  test  of 
experiment.  In  1730,  in  his  'Specimina  Ichno^raphica,* 
Dr.  John  Allen  propounded  a  plan  for  propelling  vessels  by 
forcing  a  stream  of  water  or  air  out  of  a  tunnel  or  pipe  at 
the  stern  of  the  vessel,  wliich  was  to  be  urged  forward  by 
the  reaction.  This  scheme  has  been  repeatedly  brought 
forward,  with  various  modifications.  Dr.  Allen  tried  it 
with  a  boat  of  considerable  size,  the  pumping  being  effected 
by  men  ;  but  he  conceived  that  the  steain*engine  might  be 
employed  for  the  purpose.  While  the  possibility  of  moving 
a  vessel  by  this  means  has  been  proved,  none  of  the  experi- 
ments tried  have  indicated  any  advantage. 

On  December  21, 1736,  a  patent  was  granted  to  Jonathan 
Hulls  for  a  machine  which  may  be  designated  a  steam  tug- 
boat ;  of  which  a  full  description  was  published  in  the  follow- 
ing year,  in  a  sensible  pamphlet  entitled  *  A  Description  and 
Draught  of  a  new-invented  Machine  for  carrying  Vessels  or 
Ships  out  of  or  into  any  Harbour,  Port,  or  River,  against 
Wind  and  Tide,  or  in  a  Calm.'  Hulls  proposed  to  place  an  at- 
mospheric steam-engine  in  the  tug-boat,  and  to  communicate 
its  power  by  means  of  ropes  to  the  axis  of  a  kind  of  paddle- 
wheel  mounted  in  a  frame-work  projecting  from  the  stern 
of  the  vessel.  A  contrivance  is  added  for  continuing  the 
motion  of  the  paddles  by  the  descent  of  a  counterbalance- 
weight,  in  the  intervals  between  the  strokes  of  the  piston. 
To  guard  against  the  injury  of  the  fans  or  paddles  by  the 
violence  of  the  waves.  Hulls  proposed  to  lay  pieces  of  timber 
so  as  to  swim  on  each  side  of  them.  The  objections  likely 
to  be  brought  against  the  scheme  are  anticipated  and  an- 
swered by  the  writer,  who  expresses  his  opinion  that 
it  would  ba  found  better  to  place  the  machine  in  a 
separate  vessel  than  in  the  ship  itself,  because  the  ma- 
chinery would  be  cumbersome  in  the  ship,  and,  if  in  a  sepa- 
rate vessel,  it  might  lie  at  any  port  to  be  ready  for  use,  &o.  It 
was  suggested  that  up  inland  rivers,  where  the  bottom  could 
possibly  be  reached,  the  fans  (or  paddles)  might  be  taken 
out,  aud  cranks  placed  at  the  hinder  axis,  on  which  the 


paddles  were  usually  ftzed,  to  atrikie  a  abaft  to  the  bottom 
of  the  river,  and  so  to  drive  the  vessel  forward.    It  is  nvt 
known  whether  HuUs  eier  did  anything  more  to  bring  his 
project  into  use  than  the  publication  of  the  work  referred  to. 
In  1 759  a  scheme  for  the  improvement  of  navigation  was 
published  at  Geneva,  by  a  Swiss  pastor,  named  Genevois 
who  proposed,  in  imitationof  the  web-feet  of  aquatic  birds,  to 
use  a  kind  of  jointed  oar  or  propeller,  which  should  be  ex- 
panded while  actually  propelling  the  boat,  but  should  fold 
together,  so  as  to  pass  through  the  water  with  very  little 
resistance,  while  being  moved  forward  in  order  to  make  a 
fresh  stroke.    These  propellers  he  intended  to  work  by  thv 
reaction  of  springs;  using  a  kind  of  cannon  with  a  piston  \j 
compress  the  sprinj;8.    The  project  of  Genevois  is  the  mor- 
entitled  to  notice  m  this  place  owing  to  anoth«;r  prop<»^al 
which  he  made,  namely,  to  bend  his  springs  by  a  steam- 
engine  on  Newcomen's  principle.     So  eager  was  Geneva  >t> 
to  pursue  his  plan,  that  be  visited  London  in  1760  to  U\  it 
before  the  commissioners  of  the  British  navy,  and  transUtt^l 
and  published  some  extracts  from  his  book,  under  the  title 
of  '  Inquiries  tending  to  the  Improvement  of  Navigation/ 
In  this  pamphlet  he  states  that  he  was  informed  by  a  mem- 
ber of  the  Navy  Board,  that  a  Scotchman  had,  about  thiity 
years  previously,  attempted  to  move  a  ship  by  means  of  gun- 
powder, but  in  a  very  different  way  from  that  proposed  by  Bim- 
self;  the  Scotchman's  plan  being  to  urge  the  vessel  foniird 
by  the  reaction  produced  by  firing  one  or  more  cannon  fr«>m 
the  hinder  part  of  the  ship.     By  this  plan,  it  is  said,  thirty 
barrela  of  gunpowder  were  found  necessary  to  propel  the 
vessel  ten  miles  in  twenty-four  hours. 

The  next  circumstances  which  claim  notice  in  Ibe  history 
of  the  invention  of  steam  Qavigation  afford  the  princir'Sil 
reasons  for  attributing,  as  some  of  their  writers  have  done, 
the  origin  of  the  art  to  the  French.  In  1774  the  Comte 
d*Auxiron,  a  French  nobleman  of  scientific  attainment^ 
constructed  a  steam-boat,  and  tried  it  on  the  Seine,  near 
Parj^.  It  appears  that  the  engine  had  not  sufficient  power 
to  move  the  wheels  efficiently,  an  error  into  which  many  of 
the  early  experimenters  fell ;  and  consequently  the  result 
was  unsatisfeictory,  and  the  persons  who  had  united  to 
enable  the  Comte  to  construct  the  machine  abandoned  the 

E reject.  In  the  next  year,  1775,  the  eldest  of  the  ingenious 
rothers  Perier,  who  had  assisted  in  d*AuxiroD*8  experi- 
ment, resumed  the  attempt,  and  plaeed  a  very  imperfect 
engine,  of  about  one-horse  power,  in  a  boat  on  the  Sci»(% 
connecting  the  engine  witli  two  paddle-wheels.  He.  al-^, 
laboured  under  the  disadvantage  of  having  too  little  engine- 
power,  and  therefore  failed  to  obtain  any  satisfactory 
result ;  his  boat  moving  but  slowly  against  the  current  (if 
the  Seine.  Fortified  by  the  favourable  opinion  of  the  Mar- 
quis  Ducrest,  who  perceived  the  cause  of  his  disappomt- 
mcut,  *  Perier  did  not,'  observes  Stuart,  *  altogether  aU  u 
don  the  subject ;  and  in  succeeding  years  he  made  a  fc« 
attempts  with  other  propelling  mechanism  instead  of  i  ^.-l' 
die-wheels,  which  he  thought  were  defective  substitutes  iut 
oars,  and  which,  in  his  view,  occasioned  bis  failure.^  He  di  1 
not  however  accomplish  anything  important ;  nor  did  b." 
attempts,  according  to  the  author  just  quoted,  excite  mi.*., 
attention  in  France,  or  any  at  all  in  England.  In  an  His- 
torical Notice  on  Steam-Engines,  bv  M.  Arago,  in  \is^ 
French  *  Annuaire '  for  1837,  it  is  stated,  probably  from  uu<l- 
vertence,  that  M.  Perier  was  they^r^^  to  actually  consiri;  t 
a  steam-vessel.  From  this  paper  we  learn  that  trials  «c  • 
made  on  a  larger  scale  in  1778,  at  Baume-les-Dames,  b>  t. . 
Marquis  de  Jouffroy,  who  subsequently,  in  17dl  or  irs>. 
tried  a  boat  of  considerable  dimensions  upon  the  SaOne,  .;* 
Lyon.  Several  English  authorities  give  the  dimenhiun$  ol 
this  boat  as  a  hundred  and  forty  feet  long  and  fifteen  ^c' 
broad ;  but  Arago  says  it  was  forty-six  metres  long  and  f»ur 
and  a  half  broad.  Colden's  Life  of  Fulton,  in  an  extxd  t 
from  the  '  Journal  des  D^hats'  for  March  28,  1816,  staurs 
the  dimensions  to  have  been  a  hundred  and  thirty  feet  lon^' 
and  fourteen  broad.  The  vessel  had  a  smgle  paddle-wbcvl 
on  each  side,  and  the  machinery  appears  to  have  been  c^id- 
structed  with  some  skill,  although  it  was  not  sufficiently 
strong.  The  experiments  of  the  Marquis  were  eventualty 
stopped  by  the  political  disturbances  of  the  country.  AAcV 
a  long  exile,  he  returned  to  his  country  about  1796,  and 
found  that  M.  des  Blancs,  a  watchmaker  of  Trevoux,  bad 
obtained  a  patent  for  a  steam-vessel,  which,  tt  has  been  sup* 
posed,  was  constructed  chiefly  on  the  information  which  Iw 
could  collect  respecting  that  of  the  Marquis.  Jouffh>y  zy- 
pealed  to  the  government,  but  nothing  important  resu it- u 
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^hich  he  observed,  after  describing  his  paddle-wheels,   •  I 
have  also  reason  to  believe  that  the  nower  of  the  steam- 
engine  may  be  applied  to  work  the  wheels,  so  as  to  give  them 
a  quicker  motion,  and  consequently  to  increase  that  of  tlie 
ship.    In  the  course  of  this  summer  I  intend  fo  make  the 
experiment ;  and  the  result,  if  favourable,  shall  be  commu- 
nicated to  the  public'    This  project  formed  the  subject  of 
much  conversation  at  Dalswinton  in  the  summer  of  1787, 
and  was  mentioned  by  Taylor  to  his  intimate  friend  Sy- 
mington, who  was  then  engaged  as  a  mining-engineer  at 
the  Wanlockhead  lead-mines,  but  had  devoted  much  atten- 
tion to  the  improvement  of  the  steam-engine,  and  had  re- 
cently constructed  a  model  of  a  steam -carriage  [Stbam- 
Carriaoe,  p.  487],  in  which  he  had  provided  simple  means 
for  converting  the  reciprocating  motion  of  the  pistons  into 
a  rotatory  motion.    Thus,  while  Miller  had  beeiipreparing 
a  proper  vessel  and  propelling  apparatus,  and  Taylor  had 
been  recommending  the  agent  required  to  work  it,  Syming- 
ton had  been  effecting  those  modifications  in  the  structure 
of  the  engine  which  were  necessary  to  adapt  it  to  the  pur- 
pose required.    There  is  some  reason,   indeed,  to  believe 
that  he  had  conceived  the  p|ossibility  of  this  particular  ap- 
plication of  the  steam-engine ;    for,  in  a  letter  to  Taylor, 
dated  August  20,  1787,  apparently  in  answer  to  one  just 
received  from  him,  Symington  says, '  I  must  make  some 
remarks  upon  your  summer's  inventions,  which,  if  once 
made  to  perform  what  their  author  gives  them  out  for,  will 
\in4oubtedly  be  one  of  Vhe  greatest  wonders  hitherto  pre- 
sented to  the  world,  besides  its  being  of  considerable  emo- 
lument to  the  projector.     Great  success  to  you,  although 
overturning  my  schemes,*    In  December  of  the  same  year 
the  Dalswinton  experimenters  were  in  Edinburgh,  where 
they  met  Symington,  and,  at  the  house  of  his  patron,  6il- 
\iort  Meason,  Esq.,  saw   his  steam-carriage  model.     The 
result  of  this  meeting  was,  that  Symington,  in  conjunction 
with  Miller  and  Taylor,  constructed  a  small  engine  in  the 
following  summer ;   the  castings  being,  by  a  curious  coinci- 
ilcnce,  executed  by  a  founder  of  the  name  of  Watt.     In 
October,  1788,  this  engine  was  placed  in  a  small  double 
pleasure-boat  belonging  to  Mr.  Miller,  and  was  tried  upon 
Dalswinton  lake.    The  engine  was  placed  on  one  side,  the 
boiler  on  tho  other,  and  the  paddle-wheel  in  the  middle. 
With  all  the  disadvantages  of  a  first  experiment,  and  with 
cylinders  of  only  four  inches  diameter,  the  boat  moved  with 
a  velocity  of  five  miles  an  hour.   After  repeated  satisfactory 
trials,  the  engine  was  removed  from  the  boat,  and  kept  for 
many  years  as  a  trophy  in  the  library  at  Mr.  Miller's. 

Had  the  experiments  of  Miller  and  his  fellow-labourers 
^opp^d  here,  it  might  have  been  conceived  that  their  success 
was  in  some  degree  attributable  to  accidental  circumstances. 
The  result  of  a  second  experiment,  in  the  following  year,  is 
sufficient  to  dispel  any  such  idea.    In  1789  an  engine  of 
about  twelve-horse  power  (or  twelve  times  the  power  of  the 
first)  was  made  by  the  same  parties  at  the  Carron  works. 
This  was  mounted  in  the  large  double  boat  which  had  for- 
merly run  against  the  Custom-house  boat  at  Leith.  Except 
in  size,  this  machine  resembled  the  former  model.    The 
engine  was  commenced  in  June,  and  near  the  end  of  the 
yeiir  the  boat  was  tried  on  the   Forth  and  Clyde  canal. 
Some  difiiculty  was  at  first  experienced  from  the  weakness 
of  the  fastenings  by  which  the  float-boards  or  paddles  were 
secured  to  the  arms  of  the  paddle-wheels ;  several  of  them 
being  broken  off  by  the  severe  strain  to  which  the  power  of 
the  engine  subjected  them.     When  this  matter  was  set 
right,  the  boat  performed  very  successfully,  and  attained  a 
speed  of  nearly  seven  miles  an  hour,  'being,*  observes  Mr. 
Russell,  *  about  as  great  a  velocity  as  it  has  been  found 
possible  to  obtain  by  steam-boats  on  canals,  even  at  the 
present  day.'    The  vessel  having  been  built  for  a  different 
purpose,  and  being  much  too  slight  for  permanent  use  as  a 
steam-boat,  or  for  taking  out  to  sea,  was,  soon  after  the  trial, 
dismantled.  Mr.  Miller,  bavins;  thoroughly  proved  the  prac- 
ticability of  the  plan,  and  having  expended  a  large  fortune 
in  his  enlightened  pursuits  for  the  public  benefit,  relin- 
quished the   experiment,  leaving  its  great  results  to    be 
worked  out  by  others.    That  he  should  have  done  so  need 
excite  no  surprise,  when  the  difficulties  attending  the  intro- 
tluction  of  any  great  improvement  are  considered.     Taylor 
^us  still  less  likely  to  take  any  effective  steps  for  carrying 
the  grand  design  ;  and  Symington  was  not  in  a  si'tua- 
'  to  do  so  immediately,  although  he  was  subsequently 
af^ed  in  further  experiments  to  that  end. 
atisfactory  as  was  the  result  of  these  experiments,  they 
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did  not  immediately  lead  to  the  introduction  of  »»teaiii 
navigation,  and  several  other  unsuccessful  schemes  wciv 
tried  in  this  country  and  in  North  America  before  it  uzi^i 
effected.  One  of  these,  that  of  Rumsey  the  American, 
on  the  Thames,  has  been  already  mentioned.  About  ihi« 
time  Dr. Cartwrigbt  contrived  a  steam-barge, andexplairu-i 
it  to  Fulton.  Some  authorities  state  that  it  was  shoun  >u 
Fulton  in  1 793,  when  he  was  studying  painting  under  XW^t 
but  others  date  it  a  few  years  later,  stating  that  he  was  .n- 
troduced  to  Dr.  Cartwrigbt  during  his  journey  to  Par  *- 
in  1796.  However  this  might  be,  it  is  evident  that  Fultoi. «. 
&ttention  was  directed  to  the  subject  about  this  turn' 
Colden,  his  biographer,  states  that  he  made  drawiniTH  uf 
an  apparatus  for  steam-navigation  in  1 793,  and  soon  afti  r- 
wards  submitted  them  to  Lord  Stanhope.  In  1795  Kk! 
Stanhope  himself  made  experiments  with  a  steam-t'e^^l 
propelled  by  duck-feet  paddles  placed  under  the  qitarte:)^. 
like  those  formerly  recommended  by  Genevois.  Notwiti:- 
standing  the  ingenious  folding  of  the  paddles,  in  orrl<'r  t  > 
diminish  the  resistance  of  the  back-stroke,  the  apparaii* 
required  so  much  power  that,  with  a  powerful  engine.  !. 
could  not  obtain  a  speed  greater  than  three  miles  an  h^ur 

In  1801  Symington  commenced  a  satisfactory  serios  of 
experiments  on  steam  navigation,  under  the  auspice^  <>^ 
Thomas,  Lord  Dundas.  The  object  immediately  aimeJ  i' 
was  the  introduction  of  tug-boats  instead  of  horses  i<  r 
drawing  boats  upon  canals.  After  several  minor  ti :.«.-. 
one  of  the  boats  built  on  this  occasion  by  Sjrmington  dr<'W. 
on  the  Forth  and  Clyde  canal,  in  1802,  two  loaded  vc^>« :« 
each  of  seventy  tons  burden.  On  this  occasion,  it  tra^  %:V.A 
with  its  load  a  distance  of  nineteen  miles  and  a  half  in  six 
hours,  although  there  was  so  strong  a  wind  ahead  that  no 
other  v^sels  in  the  canal  could  move  to  windward  on  tlwt 
day.  Ae  tug-boat  was  a  rather  short  vessel,  with  a  sin'j'<' 
paddle-wheel  in  the  stern,  impelled  by  an  horizontal  cylm 'it." 
of  twenty-two  inches  diameter  and  four  feet  stroke,  work  >  j. 
by  means  of  a  connecting-rod,  a  crank  on  the  axle  of  \\.': 
wheel.  The  rudder  was  double,  on  account  of  the  situ  it.  •! 
of  the  paddle-wheel,  and  it  was  moved  by  means  of  a  t  \i.  r- 
wheel  m  the  fore-part  of  the  vessel.  In  this  case,  thin  jii 
the  object  aimed  at  was  fully  attained,  as  far  as  the  ^^•  • 
cessful  performance  of  the  vessel  could  go,  the  project  vra* 
abandoned,  in  consequence  of  an  idea  that  the  unduUti  i 
of  the  water  occasioned  by  the  paddle-wheel  would  jr-vt 
injurious  to  the  banks  of  the  canal.  The  speed  attaine  i  -.>< 
this  steam-boat,  when  unimpeded  by  having  any  other*  lo 
draw  after  it,  was  %bout  six  miles  an  hour. 

While  the  experiments  of  Symington,  under  the  patr.n- 
age  of  Lord  Dundas,  did  not  lead  to  the  immediate  a«i<>f>- 
tion  of  steam-vessels  for  commercial  purposes,  they  pr<i«*- 
bly  tended,  in  no  unimportant  degree,  to  their  subsef)Ui ::: 
profitable  establishment  in  America  and  in  Great  Bntnui . 
for  among  the  numerous   individuals  who  inspected    h\^ 
vessel  with  interest  were  Fulton  and  Bell.    It  hai^  b  <- 
shown  that  projects  for  steam  navigation  bad  been  v\  :• 
tried  in   North  America.    After  Fitch  and  Rumsey.  t:-  - 
chancellor  Livingstone  attempted  to  build  a  steam-bout    •.) 
the  Hudson,  and  in  1797  he  applied  to  the  legislature  of  i.  • 
State  of  New  York  for  an  exclusive  privilege  to  naviti^t* 
boats  by  a  steam-engine.  Though  his  project  excited  ni'i. ! 
ridicule,  the  privilege  was  granted  in  1798,onconditi.m  U  • 
he  should,  within  twelve  months,  produce  a  steam -vc^m-I 
which  should  attain  a  mean  rate  of  at  least  four  iiitU^  .'ij 
hour.    This  he  failed  to  accomplish,  although  assisted,  ti  .« 
said,  by  an  Englishman  named  Nesbit,  and  by  Brunei  i  !<<  • 
Sir  Mark  Isambard),  and  conseouently  his  grant  or  p-iu  '.* 
became  void.     Shortly  afterwaras,  being  at  Paris  as  lu  ;.  - 
ster  from  the  United  States,  Livingstone  conversed  «ri  \x 
Fulton  on  the  subject  of  steam-boats,  and  intimate«l  i'  •> 
intention  of  resuming  the  experiments  on  his  return  •  • 
America.     Fulton  then  commenced,  under  his  auspices,  u.*; 
experiments  which  have  already  been  alluded  to  as  excii.-  j 
the  jealousy  of  M.  des  Blancs.     After  several  prelimn<..r« 
measures,   Fulton  and  Livingstone  completed  a  Uuit  • 
considerable  size  on  the  Seine  near  Paris,  early  in  )  ^i-  • ; 
but,  being  too  weak  to  bear  the  weight  of  her  machinery.  ^' 
broke  through  the  middle,  in  a  gale  of  wind  during  i. 
*nigbt,  and  went  to  the  bottom.     To  this  discouragioi*  a^'  < 
dent  Mr.   Russell  attributes  one  of  the  exoellenne^     ' 
American  steam-boats, — the  strong  and  light  framing  I 
which,  though  slender,  they  are  enabled  to  bear  the  wc  . 
and  strain  of  their  large  and  powerful  engines.    To  rvnu- 
this  evil,  Fultou  had  to  reconstruct  his  vessel  almocit  ^ 
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the  flriit  journoy  however  the  boat  did  not  run  through  at 
•mee.  but  stopped  at  Clermont  for  some  time.  The  whole 
voyage  was  performed  without  any  accident.  So  novel  an 
object  as  a  steam-boat  very  naturally  called  forth  the  aston- 
ishment of  persons  who,  like  many  of  the  inhabitants  of  the 
shores  of  the  Hudson,  had  never  even  heard  of  a  steam- 
engine.  Golden  states  that  the  vessel  was  described  by 
some  who  saw  her  indistinctly  in  the  night,  as  '  a  monster 
moving  on  the  water,  defying  the  winds  and  tide,  and 
breathing  flames  and  smoke.'  '  She  had,*  he  proceeds  to 
say,  *  the  most  terrific  appearance  from  other  vessels  which 
were  navigating  the  river  when  she  was  making  her  pas- 
sage. The  first  tteam-boats,  as  others  yet  do,  used  dry 
pine-wood  for  fuel,  which  sends  fbrth  a  column  of  ignited 
vapour,  many  feet  above  the  flue,  and  whenever  the  fire  is 
stirred  a  galaxy  of  sparks  fly  ofi',  which  in  the  night  have  an 
airy,  brilliant,  and  beautiful  appearance.  This  uncommon 
light  first  attracted  the  attention  of  the  crews  of  other  ves- 
sels. Notwithstanding  the  wind  and  tide  were  adverse  to 
its  approach,  they  saw  with  astonishment  that  it  was  rapidly 
coming  towards  them ;  and  when  it  came  so  near  that  the 
noise  of  the  machinery  and  the  paddles  were  heard,  the 
crews  in  some  instances  shrunk  beneath  their  decks  from 
the  terrific  sight;  and  others  left  their  vessels  to  go  on 
shore ;  while  others  again  prostrated  themselves,  and  be- 
sought Providence  to  protect  them  from  the  approach  of  the 
horrible  monster  which  was  marching  on  the  tides,  and 
lighting  its  path  by  the  fires  which  it  vomited.' 

Satisfactory  as  was  the  performance  of  the  Clermont,  she 
did  not,  owing  to  the  want  of  proper  proportion  in  the 
wheels,  attain  so  great  a  speed  as  Fulton  had  anticipated. 
The  dimensions  of  the  boat,  which  was  of  a  hundred  and 
sixty  tons  burden,  were  one  hundred  and  thirty- three  feet 
long,  eighteen  feet  wide,  and  seven  feet  deep.  Her  cylinder 
was  two  feet  in  diameter,  and  four  feet  stroke ;  and  the 
paddle-wheels  were  fifteen  feet  in  diameter,  with  paddles 
fbur  feet  long,  dipping  two  feet  into  the  water.  These 
dimensions  probably  refer  to  the  improved  paddle-wheels 
used  subsequent  to  the  first  trial,  those  originally  used  being 
too  large,  so  that  they  dipped  too  deep  into  the  water.  The 
wheels  were  of  cast  iron,  and  had  no  support  beyond  the 
sides  of  the  vessel,  and  consequently  some  trouble  was 
occasioned  by  their  frequent  breakage  in  the  earlier  experi- 
ments. The  vessel  maile  several  trips  as  a  passage-boat 
between  New  York  and  Albany  in  the  year  in  which  she 
was  launched ;  and,  after  being  repaired  and  strengthened 
during  the  winter,  she  was  again  brought  into  action  in 
1B08,  with  complete  success.  In  common  with  many  other 
public  benefactors,  Fulton  h%d  to  bear  with  much  unge- 
nerous opposition  and  rivalry.  It  is  stated  that  the  jealousy 
of  some  parties  interested  in  the  sailing-vessels  displayed 
itself  in  the  wilful  damage  of  the  Clermont,  by  other  ves- 
sels running  foul  of  her.  In  spite  of  all  opposition,  the 
Clermont,  and  the  steam-vessels  subse<]uently  built  by  her 
proprietors,  immediately  obtained  considerable]  patronage, 
and  the  profitable  establishment  of  steam  navigation  on  the 
rivers  of  America  was  fairly  accomplished.  Until  his  death 
in  1815,  Fulton  continued  to  be  actively  engaged  in  building 
steam- vessels,  and  at  that  time  he  had  just  completed  a 
lai^e  steam-frigate  or  floating  battery,  supported  by  two 
huUs,  with  a  canal  fifteen  feet  wide  between  them,  in  which 
the  paddle-wheel  worked.  So  highly  were  his  services  then 
appreciated,  that,  besides  other  testimonies  of  respect,  the 
members  of  both  houses  of  the  legislature  wore  mourning 
on  occasion  of  his  death. 

Fulton  had  scarcely  launched  the  Clermont  before  a  rival 
appeared.  Stevens  of  Hoboken  had  a  steam- vessel  ready 
for  trial  in  a  few  weeks  after  the  triumph  of  Fulton ;  but, 
as  the  monopoly  of  steam  navigation  in  the  state  of  New 
York  was  secured  to  Livingstone  and  Fulton,  he  could  not 
employ  it  upon  the  Hudson,  and  therefore  took  it  round  by 
sea  to  the  Delaw'are,  thus  becoming  the  first  (unless  the 
case  of  Garay  be  an  exception)  to  venture  to  sea  with  a 
steam-vessel.  To  R.  L.  Stevens,  his  son,  American  steam 
navigation  is  deeply  indebted.  He  has,  according  to  Russell, 
improved  the  form  of  the  American  vessels,  by  substituting  a 
Tery  long  proportion,  with  a  fine  entrance  and  a  fine  run, 
Ibr  the  full  round  bows  and  sterns  of  Fulton,  whose  boats 
-were,  he  says,  mere  boxes  sharpened  a  little  at  both  ends, 
which  drove  before  them  so  large  a  heap  of  water  as  to  limit 
their  speed  to  about  nine  mUes  an  hour.  The  improve- 
ments of  Stevens  enabled  him  to  rise  to  a  velocity  of  thir- 
-niles  an  hour.    He  also  adopted  a  different  form  of 


engine  firom  that  of  Fulton ;  u&ine  cylinders  of  very  Inn^r 
stroke,  with  upright  guidea,  instead  of  the  old  parallel  m  *- 
tion,  to  ensure  the  accurate  motion  of  the  piston,  and  ploc 
ing  the  working  beam  above  the  deck,  instead  of  altermir 
the  usual  arrangement  of  the  machinery  in  order  to  keep  it 
below  the  deck,  as  done  in  Fulton's  engines  and  in  tlui«e 
commonly  used  in  British  steam-vessels. 

The  practical  application  of  steam  navigation  in  Scotland, 
though  attributable  to  the  experiments  of  Miller,  TayW . 
and  Symington,  at  least  as  distinctly  as  were  the  opera- 
tions of  Fulton  upon  the  rivers  of  North  America,  did 
not  take  place  till  a  few  years  later,  and  was  in  some  degree 
suggested  by  them.  Henry  Bell,  of  Helensburgh,  on  xiue 
Clyde,  the  individual  by  whom  steam-vessels  were  firat  ui^rl 
in  Britain  for  commercial  purposes,  had  been  well  aeqnaintt**! 
with  the  experiments  at  Dalswinton  and  on  the  Forth  and 
Clyde  canal ;  but  he  did  not  take  any  step  for  carrying  inv* 
effect  the  important  scheme  of  which  they  proved  the  practi- 
cability, until  the  proceedings  of  Fulton,  combined  with  pecu- 
liar circumstances  in  his  own  case,  urged  him  to  do  so.  Of 
the  connection  that  existed  between  Fulton  and  Belt  we 
have  never  met  with  any  satisfactory  account.    In  a  letter 

Eublisbed  in  1816,  in  the  '  Caledonian  Mercury,'  Mr.  hvW 
imself  states  that  Fulton  had  occasion  to  write  to  him 
respecting  some  machinery  in  Scotland,  and,  in  doing  t»\ 
requested  him  to  make  inquiries  respecting  Millers  boats 
and,  if  they  had  succeeded,  to  send  him  a  full  drawing  ami 
description  of  the  apparatus.  Bell  accordingly  had  a  con- 
versation with  Mr.  Miller  on  the  subject,  and  sent  Fultjn 
the  information  he  required.  The  date  of  this  transacttim 
is  not  stated,  but  it  is  affirmed  that  about  two  vears  after- 
wards Fulton  wrote  to  Bell,  informing  him  that  ne  had  cod- 
structed  a  steam-boat  from  the  drawings  be  had  sent,  which 
was  likely  to  answer  the  end,  but  required  some  improTc> 
ment  These  letters  of  Fulton,  which  would  Uirow  liglit 
upon  the  history  of  steam  navigation,  were  left,  according  t^ 
Bell's  account,  in  the  hands  of  Mr.  Miller.  He  proceedi&  U 
say,  'Tliis  letter  led  me  to  think  of  the  absurdity  of  writing 
my  opinion  to  other  countries,  and  not  putting  it  in  practice 
myself  in  mv  own  country ;  and,  from  these  consideration?. 
I  was  rousea  to  set  on  foot  a  iteam-boat,  for  which  I  ma4v 
a  number  of  different  models  before  I  was  satisfied.  When 
I  was  convinced  that  they  would  answer  the  end.  I  con- 
tracted  with  Messrs.  John  Wood  and  Company,  sb.}>- 
builders  in  Port-Glasgow,  to  build  me  a  steam-vo&cK 
according  to  my  plans,  forty  feet  keel,  and  ten  feet  n\ 
inches  beam,  which  I  fitted  up  with  an  engine  arit! 
paddles,  and  called  her  the  Comet,  because  she  was  buiit 
and  finished  the  same  year  that  a  comet  appeared  in  th< 
north-west  part  of  Scotland.'  Owing  to  some  misapprehrn- 
sion,  it  was  erroneously  stated  in  the  Fifth  Report  of  tl*e 
Select  Committee  on  the  Roads  from  London  to  HoU  hca  i. 
in  1822.  that  Bell  went  over  to  America  to  assist  Fulton  in 
establishing  steam-boats  in  that  country.  In  the  minute  ai.  \ 
interesting  narrative  of  Russell,  who,  from  residing  in  tlir 
neighbourhood,  has  peculiar  facilities  for  obtaining  corrv^t 
information  respecting  the  history  of  steam  navigation  uv  •" 
the  Clyde,  it  is  stated  that  Bell  was  a  house-carpenter  i. 
Glasgow  for  many  years,  and  was  rather  fond  of  what  ne 
called  schemes.  In  the  year  1808  he  engaged  in  an  under- 
taking somewhat  of  this  character,  by  becoming  proprter  r 
of  an  establishment  of  the  nature  of  an  hotel,  or  batli-houv % 
at  Helensburgh,  a  watering-place  on  the  Clyde,  opposite  t. 
Greenock.  To  increase  the  facilities  for  reaching  this  pU<N\ 
and  thereby  to  induce  a  larger  influx  of  visitors  from  C^a«- 
gow,  Bell  endeavoured  to  introduce  passaee-boats  mu^f^! 
by  paddles  impelled  by  manual  labour ;  but  his  expvr.- 
ments  failed,  and  at  length  be  determined  upon  the  cotv- 
struotion  of  a  steam-boat  to  meet  the  difficulty.  Thus  l>.^ 
connection  with  an  undertaking  of  very  different  charjrtei . 
combined  with  his  correspondence  with  Fulton,  led  him  i  - 
take  this  important  step. 

The  Comet  was  a  vessel  of  forty  feet  keel,  and  ten  and  i 
half  feet  beam  ;  of  about  twenty-five  tons  burden,  an. I 
three-horse  power.  Representations  of  her  machinerr  ar<- 
given  by  the  author  just  referred  to,  who  now  po:Hesse>  her 
original  boiler.  It  was  inferior  to  those  used  by  Symin^^tt^n. 
inasmuch  as  the  fire  was  not  wholly  surrounded  by  water 
so  that  the  furnace  had  to  be  enclosed  with  brick- w^rl. 
The  boiler  was  placed  on  one  side  of  the  vessel,  and  tl:c 
funnel,  or  chimney,  was  bent  so  as  to  rise  in  the  centre  *  f 
the  vessel,  where  it  served  the  purpose  of  a  mast  for  curb- 
ing sail.    *  It  taems  indeed,*  observes  the  writer^  *  to  him 
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padcLIes ;  the  Hope,  a  stsall  vessel,  built  at  Bristol,  which 
proved  a  Failure ;  and  the  Thames,  the  vessel  which  Dodd 
himself  brought  from  the  Clyde.  In  addition  to  British 
steam-vessels,  it  is  stated  that  there  were  at  that  time  steam- 
packets  and  steam  luggage- vessels  used  in  Russia,  the 
Netherlands,  France,  and  Spain ;  and  that  one  was  building 
in  the  East  Indies.  In  order  to  give  an  approximate  state- 
ment of  the  progress  of  steam  navigation  in  the  United 
States  about  the  same  period,  a  few  facts  may  be  quoted 
from  the  evidence  of  Seth  Hunt,  Esq.,  formerly  comman- 
dant of  Upper  Louisiana,  before  the  select  committee  of  the 
House  of  Commons  appointed  in  1817  to  consider  the 
means  of  preventing  the  mischief  of  explosion  on  board 
steam-boats.  This  gentleman  stated  that  there  were  then 
ten  steam-vessels  running  between  New  York  and  Albany, 
two  between  New  York  and  the  State  of  Connecticut,  and 
four  or  five  to  New  Jersey,  besides  the  ferry-boats,  of  which 
there  were  four.*  On  the  river  Delaware  there  were  also  a 
number  of  boats,  which  plied  between  Philadelphia  and 
Trenton  in  New  Jersey ;  and  others  between  Philadelphia 
and  Newcastle,  and  Philadelphia  and  Wilmington,  besides 
ferryboats.  Some  of  these  were  worked  with  high- pressure 
engines.  There  were  steam-boats  from  Baltimore  to  Nor- 
folk, which  passed  a  part  of  the  Chesapeak,  several  miles  in 
width ;  and  steam-vessels  had  been  to  New  London,  which 
is  still  more  exposed ;  and  also  up  to  New  Hertford.  The 
Powhatan  steam-boat,  which  was  built  at  New  York,  had 
been  exposed  to  a  severe  gale  of  wind  in  the  open  ocean  for 
three  days,  after  which  it  arrived  at  Norfolk,  and  thence 
proceeded  up  the  James  river  to  Richmond.  The  largest 
steam-boats  in  America  were  those  upon  the  Mississippi, 
plying  between  New  Orleans  and  Natchez.  These  vessels, 
the  Etna  and  Vesuvius,  were  of  four  hundred  and  fifty  tons 
burden,  and  carried  two  hundred  and  eighty  tons  of  mer- 
chandise, one  hundred  passengers,  and  seven  hundred  bales 
of  cotton.  This  witness  remembered  but  three  steam-boat 
accidents  in  America,  one  of  which  was  on  the  Ohio,  an- 
other at  Charlestown  in  South  Carolina,  and  a  third  to  the 
Powhatan. 

The  introduction  of  steam-packets  upon  the  open  sea  was 
a  favourite  object  with  Dodd.  He  observes  particu- 
larly the  great  importance  of  their  establishment  between 
Dublin  and  Holyhead,  as  the  intercourse  by  sailing  packets 
was  liable  to  great  delays.  They  were  sometimes,  it  is 
stated,  more  than  seventy-six  hours  at  sea,  although  the 
distance  is  only  about  sixty  miles.  The  use  of  steam-vessels 
upon  this  station  was  advocated  for  several  years  before 
they  were  regularly  established ;  and  Dodd  had,  on  behalf 
of  himself  and  friends,  oflfered  to  bear  the  expense  of  two 
packets  for  making  the  experiment,  provided  the  Post-office 
authorities  would  guarantee  to  him  the  conveyance  of  the 
mails,  in  the  event*  of  those  packets  fully  answering  his  re- 
presentations;  but  his  offer  was  not  accepted.  It  has  been 
shown  that  some  sea-voyages  were  performed  at  an  earlier 
date ;  but  the  regular  establishment  of  ocean  steam  naviga- 
tion may  be  considered  to  have  commenced  with  the  Rob 
Roy,  a  steamer  of  about  thirty-horse  power  and  ninety  tons 
burden,  which  commenced  running  in  1818  between 
Greenock  and  Belfast.  This  vessel  was  established  by  Mr. 
David  Napier,  who,  says  Russell,  from  the  year  1818  until 
about  1830,  'effected  more  for  the  improvement  of  steam 
navigation  than  any  other  man.*  This  gentleman  must  be 
distinguished  from  his  cousin,  Mr.  Robert  Napier,  of  Glas- 
gow, who  is  also  honourably  known  for  improvements  of  the 
same  kind,  but  of  a  somewhat  later  date.  David  Napier, 
according  to  the  interesting  narrative  of  the  progress  of 
steam  navigation  in  Britain,  given  by  the  above-mentioned 
writer,  ventured  at  once  to  establish  regular  communication 
between  Britain  and  the  neighbouring  countries,  Ireland  and 
France,  by  steam-vessels  plying  even  during  the  stormy 
months  of  winter ;  though,  previous  to  the  time  of  his  im- 
provements, such  vessels  had  scarcely  ever  ventured  to  sea 
except  in  fine  weather.  In  order  to  make  himself  well 
acquainted  with  the  difficulties  to  be  overcome,  he  took 
passage,  at  the  worst  season  of  the  year,  in  one  of  the  sail- 
ing vessels  which  formerly  plied  between  Glasgow  and 
Belfast,  and  which  ofLon  required  a  week  to  perform  a 
journey  that  is  now  done  by  steam  in  nine  hours.  After 
anxiously  watching  tb.e  effect  of  the  waves  when  the  vessel 
was  tossed  in  a  storn*.,  and  satisfying  himself  that  there  was 

•  In  RoVrtsoa  Buchrjian's  '  Praeliml  Treatiso  on  Propelling  VrsteU  by 
^'tenm,  &c..'  which  waa  published  at  Glasfjow  in  1816,  alhuion  is  made  to  ferry- 
«t"  then  ill  u  e  in  A\n»nra,  nnder  the  niima  of  lea m-ftoa/f.  which  were  pro- 
U>(i  bv  jiaiMle-whorjIs  worked  by  catUf. 


no  insiiperable  difficulty,  he  retired  conteDtadly  to  bis 
cabin,  leaving  the  capUin  of  the  vessel  puEzlM  at  hm 
strange  curiosity  respecting  the  effect  of  rough  weather. 
He  subsequently  tried  experiments  upon  the  beat  form  *ti 
hull  for  getting  through  the  water  with  the  minimnm  of 
resistance ;  and  these  led  him  to  adopt  a  fine  wedge-like 
form  for  the  fore  part  of  his  vessels,  instead  of  the  ttmud 
full  bow  common  in  those  propelled  by  sails.  The  Rob  Roy, 
after  plying  two  winters  between  Greenock  and  Belfast,  m«ft 
removed  from  that  line,  and  employed  as  a  packet  between 
Dover  and  Calais.    In  1819  he  employed  the  Messrs.  Wood 
to  build  the  Talbot,  of  one  hundred  and  fifty  tons  burden, 
into  which  he  fitted  two  engines  of  tbir^r-horse  power  each. 
This  fine  vessel,  the  moat  perfect  of  her  time  in  all  respects, 
plied  between  Holyhead  and  Dublin :  and  she  waa  soon  fol- 
lowed, on  the  same  line,  by  another  excellent  vessel,  called 
the  Ivanhoe.    In  1821  steam-vessels  were  regularly  estar 
blished  as  Post-office  packets  on  that  important  station. 
They   had  been   intended  merely  as    auxilianes    to    the 
sailing  packets;  but  they  soon  superseded  them.     From 
the  evidence  given  before  the  Holynead  Roads  Committoe 
in  1822,  it  appears  that  even  then  the  intereourse  between 
the  two  countries  had  been  reduced  almost  to  a  oertainty  ; 
and  that  while,  in  the  year  preceding  their  adoption,  exactly 
one  hundred  mails  arrived  in  London  after  the  proper  time, 
there  were  only  twenty-two  cases  of  delay  in  the  Brat  nine 
months  in  which  the  steam-packets  were  used,  although  this 
period  included  the  winter  season,  during  the  early  part  of 
which  the  weather  was  worse  than  had  been  known  for 
more  than  sixty  years.    The  vessels  which  were  built  ex- 
pressly for  this  purpose  were  strengthened  by  diagonal  fram- 
ing upon  the  plan  of  Sir  Robert  Seppings. 

It  would  occupy  great  space  to  follow,  however  imper- 
fectly, the  rapid  progress  of  steam  navigation  in  thia  coun- 
try alone,  ana  it  may  be  more  readily  traced  by  reference 
to  the  tables  hereafter  inserted,  which  are  founded  upon 
parliamentary  documents.  The  adoption  of  steaH-vesscN 
in  every  direction  upon  the  ocean,  and  their  use  upon  tlj« 
rivers  and  lakes  of  every  civilised  country,  have  produce!, 
and  are  daily  producing,  results  which  it  ia  impo»>:- 
ble  fully  to  estimate.  But  we  must  notice  the  succe»*^- 
ful  accomplishment  of  Transatlantic  steam  navigation,  of 
which  not  only  the  probability  was  questioned  even  a  fex^ 
years  since,  but  which  was  almost  proved  to  be  impossible 
down  nearly  to  the  time  of  its  accomplishment.  Experienr-.* 
has  shown  the  great  advantage  of  large  over  small  steamer^, 
because  the  capacity  and  buoyancy  of  the  vessel  increase  i:t 
so  much  larger  a  ratio  than  the  resistance ;  but  in  order  f* 
obtain  sufficient  room  for  carrying  the  enorroooa  suppl}  •.  i 
fuel  required  for  a  voyage  a^cross  the  Atlantic,  and  at  i:  e 
same  time  to  allow  accommodation  for  passengers  and  car)^  j 
to  a  remunerative  amount,  it  was  necessary  to  build  %x*^' 
sels  of  extraordinary  dimensions.  At  length  the  great 
problem  was  solved  by  the  voyages,  in  1838,  of  the 
Sirius  and  the  Great  Western,  each  of  which  oroaeed  (h- 
Atlantic  direct  for  New  York,  without  touching,  as  man  • 
advocates  of  Transatlantic  steam  navigation  had  oonstderc  1 
desirable,  at  the  Azores,  St  John's,  or  Halifax.  The  Sinu^ 
of  seven  hundred  tons  burden,  and  three  hundred  and  tvec  i 
horse-power,  had  previously  run  between  London  and  Cotk. 
She  was  therefore  prepared  for  the  trial  a  few  days  earl<tr 
than  her  formidable  rival,  a  vessel  of  thirteen  hundred  ux.n 
forty  tons  buirden,  and  four  hundred  and  sixty  horse-powx-r. 
The  Sirius  started  from  Cork  on  the  4th  of  April,  and  ar- 
rived at  New  York  early  on  the  23rd  of  the  same  month, 
having  performed  the  voyage  at  the  average  rate  of  or^» 
hundred  and  sixty-one  miles  daily,  or  a  little  short  of  sevit* 
miles  per  hour.  In  her  return  she  averaged  a  hundred  and 
sixtv-seven  miles  daily,  or  as  near  as  possible  seven  mxW* 
an  hour.  The  Great  Western  started  from  Bristol  on  the 
8th  of  April,  and  arrived  at  New  York  on  the  same  da}  »• 
the  Sirius,  but  some  hours  later.  Her  average  speed  on" lb* 
outward  voyage  was  two  hundred  and  eight  miles  a  day. 
or  between  eight  and  nine  miles  an  hour,  and  in  return iti^ 
two  hundred  and  thirteen  miles  daily,  or  very  nearly  nn.< 
miles  per  hour.  The  enterprise  which  thus  oommenccl 
so  favourably  has  been  checked  by  some  unfortunate  oceui- 
rences,  especially  by  the  loss  of  the  President;  and  conse- 
quently one  of  the  companies  formed  for  carrying  on  ^ 
steam  communication  between  England  and  America  h&« 
relinquished  it,  and  the  British  Queen,  one  of  the  noble  ves- 
sels built  for  the  purpose,  has  been  sold  to  partiea  who  pur- 
pose running  her  between  Belgium  and  New  York;  but. 
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m.  Table  showing  the  Number  and  Tonnage  of  Steam' Vewels  which  Entered  and  Clearedjh>m  the  Pttrte  qfthe  United 
Kingdom  in  each  Year  from  1820  to  1839,  distingtaehing  the  Countries  to  which  they  belonged,  and  eeparating  the 
Vessels  employed  in  the  Coasting  Trade  from  those  engaged  in  Foreign  Voyages,  The  ftguree  give  the  number  of 
Voyages,  and  the  aggregate  Amount  qf  Tonnage  for  the  Year.  Vessels  in  BaUast,  or  with  Passengers  only,  are  wH 
inclmed. 
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In  the  Report  of  the  Commissioners  appointed  by  the 
Privy  Council  in  1839  to  inquire  into  the  subject  of  steam- 
vessel  accidents,  an  attempt  is  made  to  supply  some  of  the 
deficiencies  of  the  Custom-House  returns  relating  to  steam- 
vessels,  by  the  publication  of  the  table  which  is  here 
marked  IV.     This  table  gives,  approximately^  the  name- 

*  A  Qoio  appradad  to  the  original  document  alalea  that  ataam-vraaola  were 
not  aaed  in  this  kingdom  fur  the  coDvoynnce  of  mcrehaudiae  before  the  year 
1820 :  but  thii  Rtittemnit  muM  not  be  taken  abaolutely ;  fo*  Dotid,  writing  in 
181S.  mentiona  aleam  lioat*  then  in  n>e  upon  the  Clyde  for  the  eonv(>yaace  of 
gnoda.  The  original  table  is  mueli  more  extensive  than  the  above  ;  aepamte 
Tetania  bring  given  ttom  the  porta  of  England,  Scotland,  and  Ireland. 

t  rhf  returna  relaiilig  to  the  coaating  trade  fh>m  1830  to  1836  are  taken 
from  the  volume  of  tablea  for  18^7 1  *"!  error  having  bean  diaoo? ered  iu  thoae 
previoualy  publlahed. 


rical  tonnage  and  power  of  British  steaiii*vess«ls»  at  tbecdose 
of  the  year  1838,  stating  the  actual  as  well  as  the  registered 
tonnage,  and  giving  much  other  information  not  ooiiipru«l 
in  any  other  published  statement.  In  the  oourae  of  their 
investigation  of  the  subject  more  immediately  before  them, 
the  commissioners  obtained  detailed  information  respecting 
eighty-three  unregistered  steam- vessels,  nearly  all  of  which 
were  used  to  convey  passengers.  Of  these  veMels  (whirh 
are  included  in  the  table)  thirty*seven  plied  on  the  Mersey, 
twenty-six  on  the  Humber,  sixteen  on  the  Thames,  and  f«>ur 
on  the  rivers  on  the  east  of  Scotland ;  and  the  oom mission- 
ers  observe  that  there  are,  no  doubt,  many  others  unrc^is- 
tered  at  ports  which  they  did  not  visit    The  great  number 
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trials,  Btimalated  by  the  generoiu  rivalry  of  different 
builders,  rather  than  of  any  minute  investigation  of  scien- 
tific principles. 

It  forms  no  part  of  the  plan  of  this  article  to  enter  at 
length  into  the  consideration  of  those  points  which,  taken 
collectively,  form  the  science  of  steam  navigation;  yet  it 
would  be  improper  to  pass  entirely  unnoticed  such  of  them 
as  bear  upon  the  form  and  proportions  of  steam-vessels, 
especially  as  much  light  has  been  thrown  upon  the  subject 
by  the  important  investigations  of  Mr.  John  Scott  Russell 
upon  the  subject  of  waves,  which  have  been  reported  at  the 
recent  meetings  of  the  British  Association  for  the  Advance- 
ment of  Science.    Without  giving  anv  undue  prominence 
to  the  particular  theory  which  he  has  himself  brought  for- 
ward, tnat  gentleman  has,  in  his  article  *  Steam  Navigation,' 
in  the  seventh  edition  of  the  '  EncyclopsBdia  Britannica' 
(which,  with  the  article '  Steam,'  also  written,  in  part,  by 
Mr.  Russell,  has  also  appeared  in  a  separate  form),  treated 
very  ably  upon  the  theory  of  steam  navigation,  particularly 
as  regards  the  form  and  proportions  of  steam- vessels.    Re- 
ferring to  that  essay  itself  for  more  minute  information,  it 
will  be  sufficient  to  touch  upon  a  few  points  very  briefly. 
The  advantages  of  a  long  proportion  and  a  fine  wedge- 
shaped  entrance  or  fore-end  have  been  slightly  adverted  to 
in  mentioning  the  improvements  of  Stevens  of  fioboken  and 
of  Mr.  David  Napier;  and  from  those  notices  it  will  appear 
evident  that  the  early  steam-boat  builders,  both  in  America 
and  in  Great  Britain,  erred  in  adhering  too  closely  to  the 
ibrm  and  proportions  of  sailing-vessels.    The  proportions  of 
steam-vessels  were  originally,  like  those  of  sailing-vessels, 
short  and  full,  their  length  being  only  about  three  or  four 
times  their  breadth ;  while  now  the  proportion  of  six  breadths 
to  the  length  is  common  in  the  best  sea<going  steam  vessels, 
and  many  of  the  fast  river-boats  are  still  longer,  ranging  in 
length  from  seven  to  ten  times  their  width.      In  America 
the  proportion  of  length  to  breadth  is  sometimes  made  even 
greater  than  as  ten  to  one ;  and  boats  have  been  built  the 
length  of  which  is  twelve  times  their  breadth.    These  di- 
mensions of  course  apply  to  the  hull  only ;   and  in  the 
steamers  of  North  America  the  form  of  the  deck  is  very 
different,  it  being  made  to  project  far  over  the  sides.  In  the 
Rochester,  for  instance,  a  steam-boat  plying  between  New 
York  and  Albany,  of  which  an  account  is  given  in  Steven- 
son's *  Sketch  of  the  Civil  Sngineering  of  North  America/ 
while  the  maximum  breadth  of  the  hull  is  stated  to  be 
twenty-four  feet,  the  deck  was  about  double  that  width,  pro- 
jecting thirteen  feet  on  eacb  side.   These  projecting  portions 
of  the  deck  are  denominated  the  wheel-guards.    The  pro- 
portion of  depth  to  breadth  increases  with  the  size  of  the 
vessel.    In  a  table  of  the  dimensions  of  sea-going  steam- 
vessels,  occording  to  the  best  British  examples,  which  is 
given  by  Russell,  the  proportion  of  depth  varies  from  rather 
less  thau  one-half  the  breadth,  in  vessels  of  little  more  than 
one  hundred  tons  burden,  to  about  two- thirds  in  those  of 
from  five  to  six  hundred  tons,  and  three-fourths  in  vessels 
of  fifteen  hundred  tons.     The  table  runs  as  high  as  three 
thousand  five  hundred  and  ninety  tons,  for  which  the  di- 
mensions given  are  three  hundred  feet  long,  fifty  wide,  and 
forty  deep ;  but  these  dimensions  have  never  been  tried,  the 
lai'gest  steam-vessels  yet  built  being  those   for  Transat- 
lantic voyages.    The  dimensions  which    are  here  given 
are  for  vessels  with  a  fine  entrance  and  run>  and  with  sides 
nearly  upright,  and  they  require  to  be  modified  according 
to  the/bn/t  adopted.    The  depth,  it  is  observed,  is  suitable 
for  flush-deckea  vessels,  without  poop  or  forecastle ;  and  in 
vessels  which  have  these,  the  depth  given  should  be  the 
mean  depth.* 

Considered  merely  as  a  boat  to  be  propelled  by  the  ma- 
chinery contained  within  it,  which  always  acts  in  the  same 
direction,  that  is,  in  the  same  direction  as  the  lineoi  the  keel, 
the  question  of  the  best  form  of  a  steam- vessel  is  much  simpler 
than  that  of  a  sailing-vessel,  which  is  to  be  impelled  by  an 
external  force,  applied  in  various  directions,  and  but  rarely 

*  or  the  BtMin-ihiiM  intended  fur  Tnu<atlantic  navigotion  the  largest  yet 
completed  is  the  Biiiisli  Qaoen.  which  i«  two  huDdnnl  and  seventy  live  foet 
long,  fotty  feet  vide  between  tlie  paddlc-boxe»)  and  sixly-onfi  feet  over  all. 
Her  depth  of  hold  b  twenty-eeren  feet,  nud  i»hc  is  proiH;ll«Hl  by  steam-oni^iDea 
of  KlTe  hundred  horse^powrr.  Her  engine-cy linden  are  seventy-seven  inches 
and  a  half  in  diameter,  and  seven  feet  strolce ;  and  her  paddle>wheois  are 
thirty -one  feel  in  diameter.  The  Great  Western  nud  other  steam-ve^sf  Is  buiit  for 
this  pasoage  are  nearly  equal  to  the  British  Qaeea  in  sixe ;  and  the  Great 
Britain,  an  iron  steamer  now  building  ai  Bristol,  is  of  much  lancer  dimensions. 
Twu  other  vessels  now  in  prottress  at  the  same  place,  for  Uie  Post-office  depart- 
mvttt.  are  stated  to  be  larger  than  the  Great  Western.  These  are  to  be  named 
Ihe  Avon  and  the  Sevtro. 


in  that  of  the  line  of  progreis.  The  form  to  be  aimed  at  in 
a  vessel  to  be  propelled  by  steam  alone  is  indeed  little  more 
than  that  of  a  solid  capable  of  passing  through  the  water 
with  the  least  possible  resistance.  The  essential  qaahtie*  of 
a  steam-vessel  have  been  sometimes  considered  incompatible 
with  those  re<{uisite  for  sailing ;  and  it  has  consequently  ap- 
peared very  difficult  to  construct  a  vessel  adapted  for  tbt* 
combined  use  of  steam  and  sails.  Russell  however  cuu- 
ceives  that  there  exists  no  such  incompatibility,  and  ob- 
serves that  'vessels  built  expressly  for  the  purpose  of 
steaming,  and  adapted  for  that  purpose  in  the  best  po»ibl« 
way,  have  been  found,  when  under  canvass,  to  equal  the 
fastest  ships  in  sailing  qualities.'  'Their  great  length  and 
fine  ends,'  he  continues,  '  prevent  them  from  falling  to  lee- 
ward ;  their  fast  formation  adapts  them  for  going  tbrousb 
the  water ;  their  boilers  and  machinery  form  a  well-pUc45(l 
and  well-distributed  ballast ;  their  fine  ends  and  ttario;; 
bows  render  them  lively  as  sea-boats ;  and  the  small  amount 
of  their  midship  section,  mnd  small  resistance,  give  them 
great  speed  under  comparatively  little  canvass.'  In  c<io- 
nrmation  of  his  position,  the  writer  further  slates  *  that  the 
fastest  schooners,  cutters,  smugglers,  yachts,  and  alaven 
approach  more  nearly  to  the  form  of  the  best  steamers  than 
any  other  class  of  sailing-vessels.' 

In  the  formation  of  steam-ships,  one  class  of  buildcm 
adopts  a  sharp  bottom,  a  great  rise  of  tloor,  great  breadth  o! 
beam,  extensive  bearini^s  on  the  surface,  and  round  sidci 
and  water-lines;  thus  producing  a  full,  capacious,  stable, 
sea-going  ship,  merely  varied  in  its  propcrtioas  to  adapt  it 
for  steaming.  Another  adopts  a  flat  bottom,  long  tluor. 
more  angular  bilge,  upright  sides,  straight  entrance,  c'leaa 
run,  and  sharp  ends ;  peculiarities  which  give  little  stability, 
but  are  chosen  with  a  view  to  passing  through  the  water  m 
all  weathers  with  little  resistance  or  change  of  position.  A 
third  school  adopts  the  formation  of  which  Russell  h^s 
established  the  principles,  and  of  which  what  be  calU  tLc 

*  hollow  wave-lines'  are  the  distinguishing  feature. 

In  treating  of  the  form  of  steam- vessels  under  several 
heads,  our  authority  commences  with  the  transverse  mid&b.p 
section,  and  shows  that,  owing  to  the  necessity  of  providing 
a  wide  and  solid  base  for  the  engines,  in  as  low  a  position  as 
possible,  it  is  advisable  to  make  about  two- thirds  of  tlie 
width  of  the  vessel  in  the  middle  nearly  flat ;  and  that  it  is 
desirable  to  make  the  sides  at  the  same  part  aa  nearly 
vertical  as  may  be,  consistently  with  giving  an  easy  turn  (u 
the  bilge.  Where  the  sides  are  made  full,  spaces  are  left  <*& 
each  side  of  the  engines,  of  which  no  convenient  use  can  U. 
made;  and  the  greater  breadth  of  beam  consequent  on  such 
a  form  is  injurious  to  the  vessel.  The  form  of  the  water 
lines,  or  the  degree  and  manner  of  fulness  or  fineness  whirii 
the  ends  of  a  vessel  should  possess  in  reference  to  the  middle. 
is  the  next  point  considered,  and  is  one  upon  which  tbenr 
exists  much  difference  of  opinion.  The  use  of  ftdl  round 
ends  has  many  disadvantages  besides  that  of  increasing  th« 
resistance  to  the  passage  of  the  vessel  through  the  water . 
among  these  tnay  be  mentioned  the  tendency  of  a  1«>lc 
vessel  when  so  formed  to  sink  down  in  the  middle  with  the 
weight  of  the  engines.  It  is  evident  that  in  order  to  U»- 
equal  support  of  the  vessel,  which  is  necessary  to  a%  o  ^ 
injurious  strain,  the  amount  of  bearing  surface  in  each  |  ai\ 
of  the  vessel  should  be  in  proportion  to  the  weight  it  ha?  i 
sustain.  Another  defect  of  the  full  ends  consists  iti  tU 
circumstance  that  if  they  be  used  for  stowage,  their  wcuhi 
diminishes  the  facility  of  steerage,  and  impairs  the  qu»li.> 
which  is  termed  liveliness;  to  rectify  which  the  eud«  j;p 
sometimes  bulk-headed  off,  so  that  any  apparent  advanta^v 
on  the  score  of  increased  capacity  is  lost  In  vessels  ck>ii< 
structed  upon  the  wave-line  system,  the  principle  foUouci 
is,  '  that  the  hollow  lines  forming  the  entrance  are  to  <Nir^ 
respond,  as  nearly  as  may  be  consistent  with  the  form  jf  i 
ship,  to  the  form  of  a  certain  wave  capable  of  mo\ing  vi:'i 
the  same  velocity  as. the  vessel.'  'The  analof^  between  i  !.i 
displacement  of  the  water  by  a  wave  of  the  first  unlor, 
observes  the  author  of  this  beautiful  theory,  'and  its  d;. 
placement  by  a  vessel  moving  with  the  same  %*e1ocity.  Ik*>*  j 
so  very  close  as  to  approach  to  identity,  rendered  it  p'ruha;  I. 
that  the  same  mode  of  displacement  would  be  followeil  it: 
both  cases  with  the  same  result,  viz.  the  production  of  w  n;. 
mum  resistance.'  *It  was  further  to  be  anticipated,'  ho  u^\ :«. 

*  that  as  a  wave,  when  allowed  to  follow  the  usual  mode  of  ...- 
placing  the  particles  of  water  over  which  it  passes,  prc9«m«  a 
smooth  and  unbroken  swelling  surface,  so  the  vessel,  ii'oi*  uc 


S  T  E 


506 


S  T  E 


place  over  the  paddle-wheel,  the  midship  thwarts  are  un- 
shipped, which  admits  of  the  wheel  revolving  within  about 
six  inches  of  her  kelson ;  she  lies  bottom  upwards,  on  two 
iron  davits,  having  hinges,  which  enable  her  to  he  turned 
over  and  lowered  down  bv  six  men  in  two  or  three  minutes.' 
A  boat  of  similar  capacity,  if  stowed  in  the  usual  position 
upon  deck,  could  not,  it  is  stated,  be  got  out  by  the  whole 
crew  in  less  than  twenty  minutes.  This  contrivance  affords 
f^reat  facility  for  inspecting  or  repairing  the  paddles,  as  the 
boats  may  be  easily  raii:ed  a  little  on  their  davits.  Captain 
Smith  suf^gests  that  if  it  be  thought  requisite  to  add  to  the 
number  of  boats,  the  cabins  befbre  and  abaft  the  paddle- 
wheels  may  be  roofed  by  others,  smaller  than  those  forming 
the  upper  part  of  the  paddle-boxes.  The  paddle-box  boats 
might,  it  has  been  oDserved,  be  especially  valuable  in  the 
landing  or  embarkation  of  troops.  The  whole  apparatus  is 
represented  in  one  of  the  plates  accompanying  the  com- 
missioners' Report. 

Another  contrivance,  which  is  very  important  for  the  safb 
management  of  river  steam- vessels,  may  be  mentioned  before 
adverting  to  the  actual  apparatus  of  propulsion.  It  is  that 
by  which  the  steering-wheel  is  situated  in  the  fore  part  of 
the  vessels,  its  taotion  being  communicated  to  the  rudder 
by  ropes,  chains,  or  rods.  An  apparatus  of  this  kind  was 
used  by  Symington  in  his  tug-boat  upon  the  Forth  and 
Clyde  Canal,  about  1802 ;  but  whether  its  subsequent  adop- 
tion in  North  America  is  in  any  degree  to  be  attributed 
to  that  circumstance,  we  are  not  aware.  The  peculiar  ar- 
rangement of  the  river  steamers  of  America,  which  have 
the  engines  and  some  of  the  cabins  on  deck,  combined  with 
their  great  length,  renders  it  impossible  for  the  steersman, 
if  in  the  situation  usual  in  the  steam-vessels  of  this  country, 
•to  see  his  course ;  and  therefore  he  is  usually  elevated  on  a 
platform  near  the  bow.  Ropes  were  formerly  used  to  Con- 
nect the  wheel  with  the  helm,  but  the  occurrence  of  serious 
accidents  in  consequence  of  the  burning  of  the  ropes  has 
led  to  an  enactment  enforcing  the  use  of  rods  or  chains. 
The  different  construction  of  British  steamers  renders  the 
use  of  a  contrivance  for  steering  fVom  the  bow  less  essential 
than  in  America;  yet  the  numerous  accidents  to  small  boats 
in  the  Thames,  from  steam-vessels  running  into  them,  indi- 
cate the  desirableness  of  such  an  apparatus.  There  might 
be  also  a  steering-wheel  in  the  usual  situation,  which  might 
be  used  when  at  sea,  or  in  case  of  an  accident  to  the  fore- 
castle steering-apparatus. 

The  meehanism  of  steam-engines  having  been  described 
m  a  previous  article,  it  only  remains  here  to  notice  the  prin- 
cipal modifications  required  in  order  to  their  convenient 
application  to  the  propulsion  of  vessels.  As  an  ample  supply 
o(  cold  water  can  always  be  commanded  for  the  purpose  of 
condensation,  there  is  less  inducement  for  the  use  of  high- 
pressure  steam  in  marine  engines  than  in  almost  any  others ; 
and  (his  circumstance,  combined  with  the  prejudice  against 
the  safety  of  high-pressure  boilers,  has  led  to  the  universal 
adoption  of  low-pressure,  or  condensing  engines,  in  European 
steam-vessels;  although  many  of  the  steamers  of  North 
America  are  worked  with  steam  of  enormous  pressure,  far 
exceeding  that  allowed  even  in  railway  locomotive  engines 
in  this  country.  Stevenson  mentions  a  vessel  in  which  he 
rode  on  the  Ohio,  in  which  the  steam  was  commonly  used 
at  a  pressure  of  one  hundred  and  thirty-eight  pounds  to  the 
inch ;  and  when  passing  places  where  there  was  a  strong 
adverse  current,  at  one  hundred  and  JIfty  pound.^.  This 
last  pressure  the  captain  informed  him  *  was  never  exceeded, 
except  on  extraordinary  occasions.'  In  the  government 
report  on  team-engines,  which  was  alluded  to  in  a  previous 
page,  it  is  stated  that  in  competitions  between  ri\*al  boats 
the  steam  has  often  been  raised  to  tufo  hundred  pounds  or 
more  on  the  squai'e  inch. 

The  common  form  of  steam-engine  known  as  the  beam 
or  lever  engine,  in  which  the  impulse  of  the  piston  is  applied 
under  one  end  of  a  vibrating  lever  or  beam,  pivoted  on  its 
centre,  and  is  communicated  to  a  crank  by  means  of  a  con- 
necting-rod descending  from  the  opposite  end  of  the  beam, 
is  not  well  adapted  to  a  steam-vessel,  because  it  would  re- 
quire much  of  the  weight  of  the  machinery  to  be  placed  high 
above  the  deck.    This  arrangement  is  nevertheless  common 
in  the  river  steamers  of  North  America ;    and,  by  leaving 
the  whole  space  below  deck  free  from  machinery,  it  allows 
room  for  'iabins  of  very  large  dimensions ;    the  principal 
or  saloon,  beinz,  in  vessels  so  constructed,  the  lull 
of  the  hull.     Ill  American  sea-steamers,  and  in  all 
\  steam-vessels,  the  machinery  is  either  entirely  or 
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principally  belew  deck,  and  consequently  a  very  differ 
arrangement  is  necessary. 

The  kind  of  engine  most  commonly  used,  which  is  knom  n 
by  the  name  of  the  side-lever  engine,  has  been  described 
under  Steah-Enoinb,  p.  481,  where  it  is  also  stated  thai 
it  is  usual  to  employ  two  distinct  engines,  working  separate 
cranks  upon  the  same  axis.  This  remark  applies  chiefly  to 
British  steam- vessels ;  for  it  appears  that  in  American 
steamers  it  is  common  to  use  single  engines,  and  sometime* 
counterbalance  weights  are  attached  to  the  paddle- wfaee'is, 
to  assist  them  in  passing  their  centres ;  but  the  osc  of  en- 
gines of  very  long  stroke,  and  paddle-wheels  of  very  large 
diameter,  renders  the  use  of  a  single  crank  less  inconvenient 
than  in  vessels  of  the  European  construction.  Sterensi^n 
states  that  even  in  those  American  vessels  in  which  tvo 
engines  are  employed,  their  connecting-rods  are  not  attached 
to  the  same  axle,  but  each  engine  works  iihlependently  uf 
the  other,  and  drives  only  one  of  the  paddle-wheels. 

The  form  of  engine  above  described,  though  that  mnst 
commonly  adopted,  is  not  by  any  means  the  only  marine 
engine  used  in  this  country.  Many  fAnnt  have  been  con- 
trived for  rendering  the  machinery  lighter  and  more  com- 
pact, and  simplifying  the  connection  between  the  ptston-ro'Ji 
and  the  cranks.  One  of  the  great  difficulties  to  be  over- 
come is  the  want  of  depth  in  the  engine-room.  The  paddle- 
shaft  or  axis  must  be  either  below  tne  level  of  the  neck,  or 
so  little  above  it  that,  when  covered  in,  persons  may  ea^ilr 
step  over  it ;  and  if,  as  in  the  various  plans  for  oonnectnt; 
the  piston-rod  more  immediately  with  the  crank,  the  cyhn- 
der  DO  placed  directly  under  the  crank-alis,  a  constderal^ic 
space  is  necessary  between  them,  to  allow  fbr  the  leng;h  f  f 
the  stroke,  and  the  connecting  apparatus  Ir^  which  tl^  rec- 
tilinear motion  of  the*  piston  is  converted  into  a  roiaionr 
motion.  In  some  small  vessels  the  connection  is  vcn 
simple,  the  cylinders  themselves  vibrating  on  trunnions  cV 
gudgeons,  so  that  they  adapt  themselves  to  the  position  cf 
the  cranks,  and  impart  the  force  of  their  pistons  to  tJietu 
without  the  intervention  of  a  jointed  connecting-rod.  An- 
other very  simple  plan  is  that  i-ecently  adopted  in  the  Gofs»ri 
and  some  other  steam-frigates.  In  these  the  cylinders  are 
fixed,  and  the  movement  of  the  piston-rods  is  vertical,  but 
they  are  surmounted  by  connecting-rods,  pivoted  to  thrm. 
which  adapt  themselves  to  the  position  of  the  cranks.  TIli 
mode  of  connection  is  the  same,  excepting  in  the  eircoic- 
stanee  of  the  vertical  instead  of  the  horizontal  position  of 
the  apparatus,  as  that  commonly  adopted  in  railway  lc>o> 
motive  engines,  and  it  has  the  advantage  of  great  s.m- 
plicity ;  but,  as  it  requires  a  space  equal  to  about  three  time< 
the  length  of  the  stroke  between  the  paddle-shaft  and  tht 
base  of  the  cylinder,  it  involves  the  necessity  of  either  rai!!>i! 
the  former  to  an  inconvenient  height,  using  a  cylinder 
very  short  stroke,  or  employing  a  very  short  eonnectin*:- 
rod,  by  which  the  power  is  applied  disadvantageouslv.  ]» 
another  modification  of  the  plan  of  direct  connection,  whi^-h 
is  represented  in  Figs.  1  and  2,  an  ingenious  eontrivarj^. 
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is  resorted  to  in  o-^der  to  vave  depth,  and  at  the  same 
time  to  avoid  the  use  of  a  short  connecting-rod*  The  iv.:> 
of  the  piston-rod,  a,  carries  a  transverse  cross-head,  *'. 
from  which  descend  two  roil-*,  c,  c,  one  on  each  side  A 
the  cylinder.  To  the  lower  ends  of  these  side-rod^  or* 
attached  the  lower  ends  of  two  connecting-rods,  it  rf,  *: 
the  upper  ends  of  which  is  another  cross-head,  t,  acJ 
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Working  the  boiler  with  fresh  water  only,  or  by  using  sea- 
water  with  such  precautions  as  may  prevent  the  injurious 
deposition  of  salt  Of  the  latter  class  of  measures  that 
called  blowing-out  may  be  first  alluded  to.  It  consists 
in  allowing  a  large  quantity  of  water  to  escape  from  the 
boiler  into  the  sea,  whenever  it  is  becoming  so  salt  as  to 
render  the  deposition  of  sediment  likely  to  commence,  and 
supplying  its  place  with  the  comparatively  fresh  water  from 
the  condenser.  As  that  portion  of  the  water  which  contains 
the  greatest  proportion  of  salt  sinks,  by  its  greater  specific 
gravity,  to  the  bottom  of  the  boiler,  the  blow-off  cocks  are 
usually  placed  very  low  down.  It  is  usual  to  blow  out  a 
portion  of  the  water  about  every  two  hours;  but,  as  the 
performance  of  the  operation  involves  loss  of  fuel,  from  the 
coldness  of  the  water  introduced  to  restore  the  proper  level, 
it  is  very  desirable  to  avoid  blowing  out  too  often,  as  well 
as  to  avoid  delaying  it  too  long.  A  beautiful  contri- 
vance for  indicating  when  the  operation  is  necessary  has 
been  recently  introduced  by  Messrs.  Seaward,  consisting  of 
a  glass  gauge  communicating  with  the  boiler,  and  contain- 
ing two  hydrometer  balls,  of  slightly  different  weight,  so  ad- 
justed that  neither  of  them  will  float  in  common  sea-water, 
which  contains  about  jj  part  of  its  weight  of  salt,  but  that 
the  lighter  one  will  float  when  the  proportion  of  salt  rises 
to  ^,  and  the  heavier  one  when  it  is  more  than  ^  parts. 
*  Deposition  takes  places  when  the  salt  amounts  to  |,  parts. 
Thus  the  rising  of  one  or  other  of  the  balls  indicates  the 
degree  of  saltness,  and  the  proper  time  for  blowing-out. 
Messrs.  Seaward  also  use  an  apparatus  by  which  the 
water  is  blown  into  a  separate  chamber  before  it  is 
turned  into  the  sea,  and  this  chamber,  being  made  to  con- 
tain exactly  a  ton  of  water,  prevents  the  accidental  dis- 
charge of  too  large  a  body  of  water  at  once,  while  the  valves 
are  so  arranged  that  no  negligence  can  possibly  occasion 
the  boiler  to  be  left  in  communication  with  the  sea.  Messrs. 
Maudslay  and  Field  adopt  a  different  method  for  preserving 
the  proper  state  of  the  water,  using  pumps,  called  brine- 
pumps,  to  remove  constantly  a  small  portion  of  water  from 
the  lower  part  of  the  boiler.  When  these  are  used,  the 
feed-pumps  are  made  to  inject  an  extra  quantity  of  water, 
to  take  the  place  of  that  removed  by  the  brine-pumps,  and 
the  current  of  hot  brine  is  conducted  along  a  pipe  which 
passes  through  the  feed-pipe,  by  which  means  much  of  its 
heat  is  imparted  to  the  water  entering  the  boiler.  This  ap- 
paratus appears  to  be  very  effectual,  and  has  been  tried  in 
the  Great  Western  and  other  steam- vessels.  The  use  of 
copper  instead  of  iron  as  a  material  for  boilers  lessens  the 
evil  attending  the  use  of  salt-water,  as  the  sedimentary 
matter  does  not  form  a  crust  upon  it,  but  is  precipitated  in 
a  loose  form,  and  easily  removed  by  blowingout ;  but  both 
materials  are  alike  subject  to  another  serious  evil— the 
rapid  corrosion  of  the  flues  by  the  chemical  action  of  the 
soot,  when  mixed  with  salt,  of  which  minute  particles  will 
escape  through  the  joints  in  spite  of  every  precaution.  This 
evil  can  only  be  avoided  by  the  use  of  fresh- water  in  the 
boilers,  a  measure  which,  in  sea-voyages,  cannot  be  adopted 
without  the  use  of  a  condensing-apparatus  of  such  construc- 
tion as  to  preserve  the  condensed  steam  free  from  any  ad- 
mixture of  sea- water.  This  is  accomplished  by  what  is 
termed  surface  or  dry  condensation  ;  a  method  which  has 
been  repeatedly  tried,  from  the  days  of  Watt  to  the  present 
time,  but  which  has  never,  we  believe  it  may  be  safely 
affirmed,  been  found  equally  efficient  with  the  condensation 
by  jet.  In  the  case  of  steam  navigation,  however,  although 
no  advantage  may  be  gained  in  the  act  of  condensation,  the 
method  may  be  highly  advantageous,  because,  by  saving  all 
the  water  produced  bf  condensation,  and  returning  it  to  the 
boiler,  the  use  of  sea-water  may  be  avoided.  Mr.  Samuel 
Hall,  who  is  also  the  author  of  several  other  inventions 
connected  with  steam  navigation,  has  laboured  with  more 
success  than  most  experimentaliiits  in  this  important  attempt 
to  obviate  what  has  been  shown  to  be  a  very  serious  diffi- 
culty. His  condenser  consists  of  a  great  number  of  small 
tubes,  kept  at  a  low  temperature  by  means  of  cold 
water,  of  which  a  copious  supply  is  made  to  flow  around 
them.  The  steam  passes  through  these  tubes,  and  is  con- 
densed by  their  coldness ;  and  to  prevent,  as  far  as  possible, 
anv  waste  of  the  fresh  water  with  which  the  boiler  is  to  be 
fed,  the  steam  which  escapes  from  the  safety-valves,  as  well 
as  that  from  the  cylinders,  is  conducted  to  the  condenser. 
Another  invention  in  which  the  steam  is  constantly  repro- 
duced from  the  same  water,  is  that  commonly  known  as 
Howard's  Vapour-Engine.    Here  a  boiler,  in  the  ordinary 


sense  of  the  term,  is  dispensed  with ;  steam  being  furmeii 
by  injecting  a  small  quantity  of  water  on  to  the  surikcu  of 
mercury,  which  is  heated  in  a  shallow  iron  vessel,  o>er  u 
coke  fire,  to  a  temperature  of  300°  or  400^.  The  mercury  u 
covered  with  a  thin  plate  of  iron;  so  that,  although  it  u  rhc 
medium  by  which  heat  is  communicated,  the  water  u  never 
in  actual  contact  with  it  Further  information  respecting 
this  and  several  of  the  other  inventions  alluded  to  in  th}« 
part  of  our  subject,  may  be  found  in  the  seventh  edition  of 
Lardner  on  the  Steam-Eugine. 

In  the  construction  and  arrangement  of  marine  boilers 
safety,  and  the  power  of  generating  steam  with  great  rapidity 
are  the  grand  requisites.  The  furnaces  should  be,  as  mur'b 
as  possible,  surrounded  with  water ;  and,  to  economise  hesi, 
as  well  as  to  avoid  the  injurious  effect  of  its  radiation  upun 
the  vessel,  the  boilers  and  steam-pipes  should  be  coated  with 
felt,  which  is  applied  to  the  surface  by  means  of  a  thick 
covering  of  white  and  red  lead.  'This  expedient,'  ta%« 
Lardner,  'was  first  applied  in  the  year  1618  to  a  privau- 
steam-vessel  of  Mr.  Watt's,  called  the  Culedonui/  The 
boilers,  of  which  there  are  three  or  four  in  roost  lar?^ 
vessels,  are  placed  side  by  side  across  tlie  vessel,  immediately 
in  the  rear  of  the  engines,  and  their  flues  are  usually  cm;- 
ducted  into  one  large  funnel  or  chimney.  The  boilers  uf 
sea-going  vessels  should  be  so  arranged  that  any  one  uf 
them  may  be  emptied,  and  repaired  or  cleaned,  during  a 
voyage,  without  impeding  the  use  of  the  others  or  atoppitig 
the  engines. 

The  frame-work  of  the  engines  should  be  so  contrived  a^ 
to  relieve  the  vessel  as  far  as  possible  from  strain,  by  causmg 
the  inevitable  strain  of  the  machinery  to  be,  as  it  is  tenn«d. 
self-contained.  The  general  arrangement  should  also  be 
such  as  to  allow  free  access  to  every  part,  and  to  bring  tbr 
valve-gear  within  convenient  reach  of  the  engineer.  In  ali 
the  engines  hitherto  described,  excepting  those  of  Bell  i 
Comet,  the  power  of  the  engines  is  communicated  at  once  lu 
the  paddle-shaft ;  but  this,  while  by  far  the  most  common, 
is  not  the  universal  arrangement.  In  some  towing-ves&cLN 
for  instance,  where  great  power  is  requisite,  but  speed  is  ut 
minor  importance,  the  paddle- wheels  are  mounted  ou  t 
separate  axis,  which,  by  means  of  toothed  gear,  receive*^  x 
Slower  motion  than  the  crank-shaft  turned  by  the  engine*. 

It  remains  to  notice,  in  connection  with  marine  steaiu- 
engines,  the  question  as  to  the  best  proportion  of  sl^ani- 
power  to  the  tonnage  of  a  vessel,  a  question  upon  wbicn 
very  different  opinions  are  entertaiqed.  In  most  of  the  e&H; 
steam- vessels,  a^ery  low  proportion  of  power  was  used ;  bu; 
experience  has,  in  most  cases,  shown  the  superior  econooi) 
attending  the  use  of  powerful  machtnerj,  capable  vf 
propelling  the  vessel  at  a  high  speed.  It  is  not  pre- 
tended that,  simply  considered,  a  high  velocity  can  be  main- 
tained as  cheaply  as  a  slow  one ;  but,  independent  of  mere 
speed  under  favourable  circumstances,  it  is  essential  that  . 
steam-vessel  should  be  able  to  make  way  against  adverse 
winds  and  currents,  without  any  very  great  diminution  ot 
velocity  ;  and  its  power  of  doing  this,  in  which  its  regularjt) 
and  ultimate  economy  greatly  consists,  increases  in  prv>po:- 
tion  to  the  degree  in  which  its  average  speed  in  still  wottr 
exceeds  the  speed  of  the  witids  or  currents  which  may  U 
opposed  to  its  progress.  Thus  a  steam-vessel  with  a  miun 
speed  of  six  miles  an  hour,  if  opposed  to  a  current  of  thm 
miles  an  hour,  will  only  move  at  half  her  usual  rati-, 
thereby  occasioning  great  irregularity  in  the  time  of  hv: 
voyages,  and  a  very  wasteful  consumption  of  fuel ;  while  a 
vessel  whose  mean  speed  is  nine  miles  an  hour  will,  under 
like  circumstances,  merely  be  reduced  to  two-thirds  of  her 
average  speed.  Hence,  although  the  consumption  uf  ftcl 
increases  in  a  larger  ratio  than  the  increase  of  speed,  it  may. 
in  many  cases,  prove  more  economical  to  use  a  very  i>oii^>.-r  i> 
engine,  capable  of  performing  the  required  voyages  «.:'.< 
tolerable  regularity  in  all  weatners,  than  one  of  less  |KiM^r. 
which,  though  it  may  attain  a  moderate  speed  with  les»  c^>. 
in  fine  weather,  will  be  almost  brought  to  a  stand  uiu\.: 
difficult  circumstances.  In  British  steam-vessels  ttie  p. 
portion  usually  ranges  between  two  and  four  tons  meo^u.^; 
nient  to  each  horse-power. 

Notwithstanding  the  defects  commonly  imputed  to  it.ar  : 
the  great  number  of  contrivances  which  have  been  deM«^  . 
for  avoiding  them,  the  common  paddle-wheel  continue^  < 
be  the  only  means  of  propulsion  commonly  used.    It  <-v 
sists  of  a  number  of  flat  boards,  called  float*>boards  or  )«o '- 
dies,  bolted  to  the  radii  or  arms  of  a  light  but  strong  ir 
wheel,  which  is  fixed  securely  upon  the  crank  axis  uf  tbw 
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